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ABSTRACT 

 

Information is one of the most valuable resources and potential ingredient for the 

advancement of agriculture. The introduction of mobile phones is believed to have the 

possible to supply the required information to the rural community. Ethiopia, like many 

other developing countries is adopting the use of mobile phones in many sectors including 

the agricultural sector.  The overall objective of this study was to determine the potential 

of mobile phone usage in agricultural extension. The specific objectives addressed were 

to: (i) Establish the agricultural information needs and information seeking behaviour of 

farmers; (ii) Determine the extent of usage of mobile phones for accessing agricultural 

information by farmers; (iii) Measure the extent of interaction between mobile phone and 

radio in accessing agricultural information; and (iv) Examinefactors constraining the use 

of mobile phones in agricultural extension. To that effect, a cross-sectional survey 

research design was employed. The study population included all household heads who 

owned mobile phones in eightrandomly sampled villages. Multi-stage sampling procedure 

was employed to select 320 respondents. The quantitative data collected were statistically 

analysed to compute descriptive statistics, correlations and chi-square test. Multiple Linear 

Regression was used to examinefactors constraining the use of mobile phones. The results 

indicate the important types of agricultural information that farmers need and how 

frequently they seek them. 90.6% farmers made phone calls and over four-fifth (85.9%) of 

farmers received calls related to agriculture.  Eight factors constrained the agricultural use 

of the mobile phone. These were age, level of education, distance to the nearest town, 

mobile phone ownership time frame and amount of money spent on mobile phone. Yet the 

others were information need and seeking behaviour, annual average income and mobile 

phone having FM handset radio.The study concludesthat, the information needs of farmers 

vary from farmer to farmer due to various factors. In the absence of any organized mobile-
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based extension service delivery, nearly all (97.2%) of the farmers used mobile phones for 

agricultural purposes, while more than half (57.8%) listened to FM radio on their mobile 

phones. The study also observedthe poor existence of interaction between mobile phones 

and FM handset radio.It is therefore recommended that regional bureau of agriculture 

should consider the information need of farmers and should develop mobile-based 

agricultural information dissemination system to enhance the information delivery to 

farmers and as wellplan the efficient use of FM handset radio. 
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CHAPTER ONE 

 

1.0 INTRODUCTION 

1.1 Background Information 

Sub-Saharan Africa (SSA) rural economy is strongly based on agriculture relative to other 

developing regions of the world. Thus, the majority of the SSA’s population and labour 

force continue to rely on agriculture for their livelihood. Accordingly, agriculture employs 

about 62% of the population in SSA (excluding South Africa) and generates about 27% of 

the Gross Domestic Product (GDP) (Staatz and Dembélé, 2008).Agriculture accounts for 

the vast majority of the poor’s livelihood activities and also holds the most promise for 

pro-poor economic growth. Agriculture is estimated to be four times more effective at 

raising incomes among the poor than other sectors (DFID, 2014). 

 

African agricultural production is largely subsistence in nature with a high dependence on 

rainfall. Farmers suffer price competition with large scale farmers in more developed 

countries who flood their products in Africa, while export capacity of locally produced 

agricultural products from Africa is limited (Mkpado, 2013). Other bothersome trends 

shared by SSA countries are poor infrastructure of information communication 

technologies (ICTs). For instance, telephone access in SSA has been much lower than 

other developing regions, although exponential increase in total of mobile phones 

subscriptions from 53% at the end of 2005 to 73% at the end of 2010 have now put the 

region on a path for continued expansion in communications connectivity (ITU, 2010). 

 

Like many other SSA countries, agriculture also remains the cornerstone of the Ethiopian 

economy and is a sector with great potential for stimulating economic growth and 

employment. It accounts for almost 48% of GDP and 85% of export earnings and is the 
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main income earner, livelihood and way-of-living for 85% of Ethiopians living in rural 

areas (World Bank, 2012). Because of the importance of agriculture to the national food 

security and poverty reduction, the Government of Ethiopia has articulated a vision for the 

sector, placing it at the centre of the country’s transformation agenda (Bwalya et al., 

2012). Therefore, Ethiopia’s  development depends to a large  extent, on the speed of the 

agricultural development  (Davis et al., 2010). 

 

In order to bring substantial development in the agricultural sector, access to timely, 

reliable, and relevant agricultural information is a critical factor. Information is currently  

regarded as a factor of production like other factors such as labour, capital and land (Rao, 

2007). In this vein, Dralega (2007) argues that if information is combined with other 

factors of production, it will enhance agricultural production and marketing. Informationis 

a vital resource for development and empowerment, giving farmers the ability to make 

informed decisions pertaining to production, marketing and management of agricultural 

products and services. As posited by Aina etal.(1995)cited in Ogboma(2010), information 

has a vital role to play in improving and sustaining agricultural production of any nation. 

Therefore, it is necessary to identify the nature and type of information that farmers need 

so as toprovide themwith relevant, reliable, and timely information not only to help them 

make accurate decisions, but also contribute to increaseproductivity. 

 

In Ethiopia, the task of providing agricultural information to farmers is primarily vested 

with government agencies or the public extension system. The Ministry of Agriculture 

(MoA), Ethiopian Institute of Agricultural Research (EIAR) and Non-Governmental 

Organizations (NGOs) are responsible for disseminating technologies and agricultural 

information to farmers. The information needs of the farming community are partly 

addressed by the public extension system in Farmers Training Centres (FTCs) supported 
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by trained Development Agents (DAs) assigned at FTCs (Davis et al., 2010). FTCs were 

designed as local-level focal points for farmers to get information, training, 

demonstrations, and advice, and include both classrooms and demonstration fields. 

However, most of FTCs in the country are not functioning as they were designed. 

 

Nowadays, mobile phones promise to bridge the information gap of the large part of rural 

population. Elsewhere, mobile phones have been used to deliver agricultural information 

to users (Bwalya et al., 2012) and this helps users in lowering the cost of accessing 

information. Aker (2011) reportsthat mobile phones havesignificantly reduced 

communication and information costs for the rural poorin developing countries. This not 

only provides new opportunities for rural farmers to obtain access to information on 

agricultural technologies, but also to use ICTs in agricultural extension systems. Columbus 

(2010)emphasisesthat mobile phones do not just provide access to information; they also 

facilitate communication among members of a community and across communities. 

Experiences of most countries indicate that rapid development of ICTs has tremendously 

enhanced information sharing practice in agriculture (Bwalya et al., 2012). ICT is an 

umbrella term that includes computer hardware and software, broadcast and 

telecommunications technologies as well as digital information repositories and 

contemporary social networks. It represents a broad and continually evolving range of 

elements that further includes the television (TV), radio, mobile phones and the  protocols 

that govern the use of these media and devices (Balaji and Meera, 2007;Kerry et al., 

1999). 

 

Ethiopia, like many other developing countries, is adopting the use of ICTs in almost all 

sectors of the economy including agriculture. However, the practice of using ICTs in 

Ethiopia is low compared to other countries. For instance, innovative approaches such as 
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ICT kiosks that serve as centres for providing a range of knowledge and information are 

not yet widely available in the country. In rural parts of Ethiopia, where access to 

information on individual basis may be costly and also unavailable, such arrangements are 

believed to have the potential to bring the required information to the rural community in 

the most cost effective way (Bwalya et al., 2012). 

 

1.2 Problem Statement 

Despite the increasing number of extension agents in the Ethiopia‘s Southern Nations, 

Nationalities, and People's Region (SNNPR), there is evidence that most of these 

development agents are not only poorly equipped in terms of communication gear, but 

also lack the necessary knowledge, skills and experience in using different extension 

methods. Most agents use individual extension methods (farm or home visits and use of 

contact farmers) to communicate and to disseminate agricultural technologies to farmers. 

Agents are also working under areas characterized by lack of infrastructural facilities such 

as transportation (Asayehegn et al., 2012). This suggests that the use of conventional 

extension methods such as farm or home visits and the use of contact farmers do not 

provide the needed agricultural information on timely basis (Deribe, 2011). Moreover, one 

kebele (Village), where three DAs each for crops, livestock and natural resource 

management are deployed, has approximately 800 -1200 farm households. This makes it 

practically difficult to reach the farmers by face-to-face or individual contact methods. 

Further, FTCs established in every village which are also expected to form an important 

node between extension and farmers in the agricultural sector have major constraints in 

basic infrastructure and resources. Therefore, theseconditions undermine the effective 

provision of relevant and accurate agricultural information on timely basis. 
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The above mentioned problems calls for the use of ICTs to support agricultural extension 

services, because ICTs, particularly mobile phones, can be very effective in delivering 

timely and relevant information to farmers, even to those living in remote areas. Though 

the potential of mobile phones is vast, little is known regarding the use of mobile phones 

in agriculture in SNNPR region. It is important to know factors that lead to efficient use of 

mobile phones for communicating educative agricultural extension messages. It is also 

necessary to know the extent of mobile usage in agricultural extension as well as the 

interaction between mobile phones and broadcasts media on issues related to agriculture. 

Therefore, this study examined the use of mobile phones for communicating agricultural 

information and investigated factors constraining its use in agricultural extension advisory 

services in Ethiopia, particularly in the Southern Regional State. 

 

1.3 Objectives of the Study 

1.3.1 Overall objective 

To examine the use of mobile phones in agricultural extension in the Southern Nations 

Nationalities and People’s Region in Ethiopia.  

 

1.3.2 Specific objectives 

Specifically, this study intended to: 

i. Establish the agricultural information needs and seeking behaviour of farmers; 

ii. Determine the extent of  mobile phones usage for accessing agricultural 

information by farmers; 

iii. Examine the  extent of interaction between mobile phone and radio in accessing 

agricultural information; 

iv. Examinefactors limiting the use of mobile phones in agricultural extension in the 

study area.  
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1.4 Research Questions 

The study was guided by the following research questions  

i. What are the agricultural information needs and seeking behaviour of farmers?  

ii. What is the extent of mobile phone usage by farmers in accessing agricultural 

information? 

iii. To what extent do mobile phone and radio interact when accessing agricultural 

information?  

iv. What are the factors constraining the use of mobile phones in agricultural 

extension? 

 

1.5 Significance of the Study 

This study assessed the use of mobile phones for communicating agricultural information 

and factors that constrain the use of such technologies in agricultural extension services in 

Ethiopia, particularly in the Southern Regional State. Identifying the types of information 

most important to farmers and information that farmers seek most frequently 

helpagricultural extension service providers to pay special attention to these information 

types in order to meet farmers’ specific need of agricultural information. In addition, 

examiningfactors that constrain the use of the mobile phone in agricultural extension 

services helps service providers and stakeholders who work with farmers in agricultural 

sector to put into consideration these important factors. The study also helpsagriculture 

stakeholders and the government to find possible solutions to the problems and challenges 

faced by both farmers and extension service providers. The identified factors of mobile 

phone usage contribute to the development of relevant models in the future research on 

mobile phone utilization for agricultural purposes in the context of this developing 

country. Knowledge of these use factors can also contribute towards the shaping of 

government policy on agricultural information dissemination. 
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This study is particularly important because the use of mobile phones has expanded 

tremendously in recent years; therefore, understanding the use of such technologies helps 

to design strategies for more effective and efficient use of mobile phone in accessing and 

disseminating agricultural information for farmers. The study also contributes to the 

designingof vocational education and training for farmers and extension agents regarding 

utilization of mobile phone communication in agricultural information dissemination. 

Furthermore, the studycontributes to previously unavailable data in the field of agriculture 

and the research may serve as useful input to researchers, development workers and all 

those concerned with designing and communicating agricultural information for greater 

impact on rural farming communities. 

 

1.6 Theoretical Framework 

Many theories and models have been used by various researchers to explain the use of 

information technology. These include a framework for poverty alleviation using ICTs 

(Harris, 2004; Elijah and Ogunlade, 2006), unified theory of acceptance and use of 

technology (Venkatesh et al., 2003),Roger’s diffusion of innovation theory (Kiplang’at 

and Ocholla, 2005) and Technology Acceptance Model by (Bates et al. (2007). Yet others, 

include Marcus’ theoretical model of adoption (Ankem, 2004); and information innovation 

adoption model Alvarez and Nuthall (2006) are conceptual research model of factors 

affecting the use of information technology by Chieochanet al.(2000)  as well as an 

integrated model of information systems adoption in small businessby Thong(1999). The 

next section reviews models relevant to this study, Diffusion of Innovation Theory and 

Unified Theory of Acceptance and Use of Technology and finally developed a conceptual 

framework consisting of variables influencing the use of mobile phones is formulated. 
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1.6.1 Diffusion of innovation theory 

Rogers’ theory of diffusion of innovations is a widely used in the area of technology 

diffusion and adoption. Diffusion of innovation theory is recognized by many researchers 

as relevant to any study of the intention of potential adopters of a given innovation. This 

theory show how, why, and at what rate new ideas and technologies spread through 

cultures, operating at the individual and firm level (Oliveira and Martins, 2011; Alqahatani 

and Wamba, 2012; andKiplang’at and Ocholla, 2005). Early diffusion of innovation 

studies have identified a number of factors affecting the diffusion and assimilation of IT 

innovations which include innovation characteristics, organizational characteristics and 

environmental characteristics (Alqahatani and Wamba, 2012). 

 

Rogers' diffusion of innovations theory incorporates 'the innovation-decision process, 

innovation characteristics, adopter characteristics, and opinion leadership' (Bates et al., 

2007). Rogers has also postulated that five innovation characteristics may explicate the 

decision to adopt or not adopt an innovation. However, in this study the researcher 

wasinterested on two of them: “relative advantage” as the degree to which an innovation 

can bring benefits to an organization and “complexity” as the degree to which an 

innovation is difficult to use. Rogers has also defined the adopter’s characteristics under 

three categories: socio-economic, personality values and communication behaviour(Bates 

et al., 2007). In this study the focus was on socio-economic characteristics such as level of 

education and communication behaviour, especially the tendency to seek information. 

 

Diffusion of innovation theory sees innovations as being communicated through certain 

channels over time and within a particular social system (Oliveira and Martins, 2011). 

According to Rogers (2003), the time aspect is ignored in most behavioural research. 

Therefore, in this study mobile phone ownership timeframe was taken as an important 
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variable. In this sense, it was important to underline that some other theories should be 

included in the study under the guiding framework that is presented in this study. One of 

these relevant theories is Unified theory of acceptance and use of technology. 

 

1.6.2 Unified theory of acceptance and use of technology  

Unified Theory of Acceptance and Use of Technology (UTAUT)is a technology 

acceptance model formulated by Venkatesh and others in "User acceptance of information 

technology: Toward a unified view" (Venkatesh et al., 2003). UTAUT aims to explain user 

intentions to use an information system and subsequent usage behaviour. The theory holds 

that there are four key constructs namely: (i) Performance expectancy, (ii) Effort 

expectancy, (iii) Social influence and (iv) Facilitating conditions. The first three constructs 

are the direct determinants of usage intention and behaviour, and the fourth is a direct 

determinant of use behaviour. Gender, age, experience, and voluntariness of use are 

posited to moderate the impact of the four key constructs on usage intention and 

behaviour. The theory was developed through a review and consolidation of the constructs 

of eight models that earlier research had employed to explain information systems usage 

behaviour (theory of reasoned action, technology acceptance model, motivational 

model, theory of planned behaviour, a combined theory of planned behaviour/technology 

acceptance model, model of personal computer use, diffusion of innovations theory, and 

social cognitive theory). Subsequent validation by Venkatesh et al. (2003) of UTAUT in a 

longitudinal study found it to account for 70% of the variance in behavioural intention and 

50% in actual use. 

 

From the key constructs mentioned above in UTAUT theory, in this study constructs such 

as perceived usefulness and relative advantage from performance expectancy and 
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perceived ease of use and complexity were taken from effort expectancy as important 

factors that can affect the use of mobile phone use in agriculture (Venkatesh et al., 2003). 

 

1.7 Conceptual Framework ofthe Study 

The conceptual framework of this study was adapted from: (i) a research model used by 

Meso et al. (2005)examining  key factors that influence mobile ICT use by individuals in a 

developing country context (ii) A technology acceptance model formulated by Venkatesh 

et al. (2003), (iii) An information innovation adoption model which was used by Alvarez 

and Nuthall (2006) to investigate the use of computer based information systems by dairy 

farmers in Canterbury, New Zealand and Florida, Uruguay. Fig.1 shows the 

diagrammatical representation of the conceptual framework used in this study. 
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Figure 1: Conceptual framework of the study 

[Adapted fromMeso et al. (2005); Venkatesh et al. (2003) and Alvarez and Nuthall (2006) ] 
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IV. Attitudinal and 

behavioural characteristics 

1. Attitude towards mobile 
phone  

2. Information need and 

seeking behaviour 
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characteristics, farm’s characteristics, mobile phone characteristics as well as attitudinal 

and behavioural characteristics. There are also variables under each category. These 

variables are supposed to be the major causes that affect the use of mobile phones by 

farmers. All these four categories of variables influence the fifth category which is the 

dependent variable, the final outcome variable, which is the use of mobile phones for 

agriculture. Therefore, there are eighteen potential variables that are likely to influence the 

use of mobile phones in agriculturalextension.  
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CHAPTER TWO 

 

2.0 LITERATURE REVIEW 

2.1 Overview of ICTs Initiatives in Ethiopia  

Telecommunication services in Ethiopia started more than a hundred years ago. 

Ethiotelecom is the only government body which controls the telecommunications 

industry and provider of fixed and mobile telephones, facsimile, Internet Service Provider 

(ISP), telegraph and telex services in the country (Demeke and Biru, 2002). The Ethiopian 

Government is currently undertaking a number of reforms to improve the existing 

telecommunications infrastructures and to expand the telecommunication services both in 

rural and urban areas. The Ethiopian mobile-cellular telephone subscriptions and 

penetration show dramatic change starting from year 2009(ITU, 2012), seeAppendix 1and 

illustration in Table 1.  

 

Table 1: Ethiopia mobile subscription and penetration 

S.N.  ICT development Performance  

1 Mobile subscriptions 23 756 607 

2 Internet and data subscribers 4 430 032 

3 Fixed line 790 168 

4 Fixed wired (ADSL subscribers) 13 699 

5 Mobile penetration  27.6% 

6 Population covered by mobile signal 65% 

7 Fixed density 0.9% 

8 Internet penetration 5.2% 

Source:  Ethiotelecom (2012)Annual performance report (2005, Ethiopian Fiscal Year). 

 

Ethiotelecom has been aggressively expanding rural connectivity. Technologies and 

services that have particularly experienced expansion include telephone infrastructure and 

services, mobile/cellular telephone, mobile radio communication, pay-phones, the internet, 

internet cafe services and community centres, which provide a broad range of multi-

purpose communication services such as the telephone, fax, e-mail and media services 



14 
 

(FDRE, 2009). However, in Ethiopia, the use of ICT for the accumulation and 

dissemination of knowledge and information is still low Adam (2010). This conclusion is 

shared by Bwalya et al. (2012)who accentuatethat apart from traditional ICT tools (i.e. 

radio and TV), the use of modern ICT (computer, internet, mobile telephone, etc.) remains 

low in the country. In 2010, a composite index made up of 11 indicators covering ICT 

access, use and skills, ranked Ethiopia 150
th

 among 152 countries (ITU, 2011). 

 

Adam (2010) assessment of the ICT sector performance review states that Ethiopia has 

some ICT related opportunities that can be utilized in the dissemination of agricultural 

information to the users. The most notable opportunity is the presence of ICT 

infrastructure which is referred to as WoredaNet which reportedly links up to 631 districts 

to a national data centre located in Addis Ababa. Woreda (district) have access to internet, 

telecommunication, video conference facilities and databases to the national level. Agri-

net is also another project connecting 49 agricultural research institutions. Overall, the 

presence of such modern ICT initiatives suggest that the existence of opportunities to 

enhancing the flow of agricultural information in the country. It is also an important 

medium to expand and effectively provide extension services.  

 

The broadcasting sector is another area that has seen dramatic improvement over the last 

two decades. The air-waves were freed for community and private/commercial FM radio 

stations. The government still controls television and long-range radio broadcasting. A 

number of regional government own their own radio and TV stations. EBA (2012),reports 

24 government or public radio stations; five commercial broadcasting agencies having 

more than fourteen MW and FM radio stations and sixteen community broadcasters (5 of 

them are not in service). Also there are about 2 million television sets and around 8 million 

radio sets in Ethiopia implying that 12.5% of the households own TV sets and 50% of the 
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households have access to radios (Adam, 2010; EBA, 2012). The broadcast services are 

available in more than 20 local languages over commercial, public and community radio 

stations. The Ethiopian Radio and Radio Fana are the most popular and widely available, 

with coverage of over 80% of the country. In total, about 90% of the country is covered by 

radio signals. Whereas less than 10% of the country is covered by TV signals(Adam, 

2010).  

 

Among the various ICT related initiatives, radio is widely used to share and inform users 

on agricultural issues, including new and upgraded farming techniques, production 

management, market information, and other issues(Bwalya et al., 2012). The initiative of 

Farm Radio International (FRI) is one best case in the use of ICT for agriculture. FRI, a 

Canadian based not-for-profit organization, started its operation in Ethiopia in June 2011. 

It operates in direct partnership with some local radio broadcasters where it supports them 

to build the necessary skills to develop content that responds to the needs of local small-

scale farmers. In order to provide the radio broadcasters with news and resources that help 

meet the needs of small-scale farmers, FRI produces a weekly publication called Farm 

Radio Weekly that is delivered to e-mail inboxes every week with free subscription. FRI 

also prepares and collects agriculture related knowledge and information and produces 

radio scripts which are used by the partner broadcasters.  

 

Another initiative in the use of ICT is the case of a project on Improving Productivity and 

Market Success (IPMS) of Ethiopian farmers. IPMS developsknowledge management 

system with the aim of improving the availability and accessibility of relevant knowledge 

and stimulating knowledge sharing, adaptation and use. The establishment of Woreda 

Knowledge Centres (WKCs) was among key accomplishments to strengthen knowledge 

management (Lemma et al., 2011). These WKCs are established in each of the pilot 
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learning Woredas, where the project operates. Each centre is equipped with computers, a 

printer, a TV set, DVD player, and telephone line and access to internet connection, 

among others. These centres provide the respective Woreda extension agents, easier access 

to agricultural information and empower agentsto be better prepared to discharge their 

duties. The IPMS project only operates in the ten pilot learning Woredas, of these two are 

in SNNPR (Lemma et al., 2011). 

 

In addition, IPMS Project has also developed web-based portal called the Ethiopian 

Agriculture Portal. This portal aggregates information from diverse national and 

international sources. It contains technology, market related as well as extension packages 

for a wide range of crops, forest products, and livestock. In addition, it deploys 

agricultural research outputs drawn from national and international research institutes, and 

higher education institutions. In response to the unavailability or poor internet network in 

many rural areas, the project has also developed an offline version of the portal that 

provides access to most of the features of the online version (Bwalya et al., 2012).  

 

The Ethiopian Commodity Exchange (ECX) is another organization that has embarked on 

some modern types of ICT-based information management system. It carries out trading of 

the agricultural commodities on its trading floor located in Addis Ababa and disseminates 

price information in real time to producers, consumers and traders using electronic price 

tickers as well as its website. The price tickers are also used to transmit any change of 

price information directly in real time to the users. In addition, ECX has developed a 

prototype for data dissemination using short message services (SMS) and interactive voice 

response (IVR) (Bwalya et al., 2012). 
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Further, livestock market information is an integral part of early warning systems. It is 

helping to track changes in terms of trade particularly with regard to comparing trends in 

grain marketing in order to identify potentially critical food shortage trends. The Ethiopian 

Livestock Market Information System (ETLMIS) provides regular livestock prices and 

volume information on most of the major livestock markets in Ethiopia. The ETLMIS is a 

mechanism through which collection; analysis and dissemination of information needed to 

help producers, middle men and traders are organized and systematized. This system 

provides near real time market information which is available on request via SMS text 

message system, email, World Space radio systems and on the Internet. The ETLMIS was 

created as part of the LINKS sub-project within the Global Livestock Collaborative 

Research Support Programme being implemented by Texas A andM University and 

funded by United States Agency for International Development (USAID).  

 

2.2 Agricultural Extension and Advisory Services in Ethiopia 

In Ethiopia, public agricultural extension services have been in action for about half a 

century. Studies show that Ethiopia has the largest agricultural extension system in Sub-

Saharan Africa, and third largest in the world after China and India (Swanson and Rajalhti, 

2010; Bwalya et al., 2012; Mogues et al., 2009). Review of various studies  (Bwalya et al., 

2012 ; Gebremedhin et al., 2006;Belay, 2003)   show that agricultural extension services 

in Ethiopia started in 1953 with the establishment of the then Imperial Ethiopian College 

of Agriculture and Mechanical Arts, currently known as Haramaya University 

(Gebremedhin et al., 2006).  

 

In 1963, the mandate to provide agricultural extension was moved from the College of 

Agriculture to the then Ministry of Agriculture (MoA). However, the extension services 

were not active until 1968 (Gebremedhin et al., 2006). The Government of Ethiopia in its 
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third plan of a Five Year Development Plan (1971–74) aimed to modernize the Ethiopian 

agriculture through a comprehensive package approach mainly financed by donor funding. 

As a result, the first comprehensive package extension programme was the Chillalo 

Agricultural Development Unit (CADU), which later became Arsi Rural Development 

Unit, which started in 1967 with financing from the Swedish International Development 

Agency (SIDA). Following CADU, other projects with similar approaches were also 

initiated with financial assistance from different donors. These included Wolayita 

Agricultural Development Unit (WADU), Ada’a Woreda Development Project, Tach 

Adiyabo and Hadekti Agricultural Development Unit, Southern Region Agricultural 

Development Project, and Humera Agricultural Development. Since all of these 

programmes and projects were operational in only small areas, the vast majority of the 

country was out of their reach.  Evaluation of the comprehensive package approach led to 

the conclusion that the approaches did not benefit smallholders, and they were too 

expensive to scale out and up both financially and in terms of manpower requirements. 

 

The first nationwide extension programme, the Minimum Package Project (MPP), was 

designed for the period of 1971–1979 with financial assistance from SIDA. As an 

implementing structure, the then MoA had established a department known as Extension 

and Project Implementation Department. MPP used similar extension approaches as the 

comprehensive package approach, which was using demonstration plots and model 

farmers. In 1974, the Communist Military Government, continued with the MPP for four 

years and then it was replaced by a new programme called Peasant Agricultural 

Development Programme (PADEP) in 1985 after the phase out of MPP. PADEP used the 

Training and Visit (T&V) extension approach and it continued for four more years 

(Gebremedhin et al., 2006; Belay, 2003).  
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In 1993, the Sasakawa Africa Association and Global 2000 (SG-2000) of the Carter 

Centre initiated a pilot extension service programme which lasted for two years and was 

implemented by SG-2000 and the Ministry of Agriculture’s extension staff. Based largely 

on the success of the SG 2000 programme, the national Participatory Agricultural 

Demonstration and Extension Training System programme were launched in 1995 and 

became the first extension programmes developed without foreign donors’ assistance 

implied(Gebremedhin et al., 2006). 

 

A number of studies (Cohen and Lemma, 2011; Mogues et al., 2009; Gebremedhin et al., 

2006; Ashworth, 2005)on agricultural extension services in Ethiopia emphasize the top-

down approach to service provision. Gebremedhin et al. (2006) assessed the Ethiopian 

extension service development, and analysed the approaches and processes used by 

extension system. The authors found that the extension program in the past has been a top-

down and non-participatory approach, primarily supply driven, low capacity of experts 

and development agents, low morale and high turnover of extension staff, and shortage of 

operational budget and facilities. Similarly, Cohen and Lemma (2011) in their institutional 

analysis in four regional states of Ethiopia on agricultural extension services and gender 

equality confirm that the extension approach in Ethiopia had focused on top-down 

promotion of technology packages. As a result, development had used quotas toenrol 

farmers for technology package transfer and evaluated them on that basis. Ashworth 

(2005) also confirms that in the pastthesystem in Ethiopia was supply-driven and top-

down with the regions directing the zones to the Woredas and finally to the DAs. 

 

Currently, the extension approach used in the country is FTC-based extension system, 

which facilitates agricultural knowledge and information exchange among researchers, 

extension workers and farmers. A total of 8,500 FTCs have been established and 63000 
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field extension workers (DAs) have been trained. Most of the FTCs have at least three 

DAs one for crops, livestock, and natural resource management. These DAs hold at least a 

diploma in agricultural sciences from any of the country’s Agricultural Technical and 

Vocational Education Training colleges (Bwalya et al., 2012; Bill and Melinda, 2010; 

Mogues et al., 2009). 

 

2.3 Information Needs and Seeking Behaviour of Farmers 

Many scholars have defined agricultural information differently. Aina (1995), cited on 

Akpabio et al. (2007)definesagricultural information as all published or unpublished 

knowledge on all aspects of agriculture. According to Meyer (2005) and Nielsen (2002), 

information is regarded as one of the most valuable resources in agricultural and rural 

development programmes. It is also regarded as an important input in agriculture 

(Tologbonse et al., 2009). In addition, Dralega (2007) views it at the level of decision 

making and he argues that those who possess appropriate and timely information will 

make a more rational decision than those who do not. Even though scholars define 

agricultural information differently, they have many things in common and all of them 

emphasise the importance of information in agriculture. 

 

Several studies (Selassie, 2001; Oladele, 2006; Adesope et al., 2007; Salau and Saingbe, 

2008) have highlighted the importance of information in agricultural development and its 

potential in improving the efficiency of rural development in general. For instance, 

Information is viewed as one of the key inputs in agriculture (Kishore and Gupta, 2011). 

AlsoDey et al. (2008) state that with the access to information, small scale farmers are 

better able to compete with the larger operators. 

 

Information use is a behaviour that leads an individual to use collection of factual 

knowledge about something in order to meet his or her information needs. Information use 
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is an indicator of information needs, but they are not identical. A better understanding of 

farmers’ agricultural information needs and information seeking behaviours could support 

extension system to better target specific groups of farmers according to their preferences.  

Majority of published literature that examines farmers’ information needs and seeking 

behaviours comes from studies in developed countries. However, such studies on farmers’ 

information needs and preferences are limited in developing countries. Farmer information 

needs and information sources have been analysed (Babu et al., 2012; Deribe, 2011; 

Ogboma, 2010; Aina, 2006; Oladele, 2006; Stefano et al., 2005), and others have 

examined factors influencing farmer information search strategies (Okwu and Iorkaa, 

2011; Opara, 2010; Solomon, 2011).  

 

According to Oladele (2006), the information required in agricultural sector is grouped 

into technical and business information. The technical information is related to cropping 

practices and the related activities, including agro environment analysis, land preparation, 

nursery, irrigation and fertilization, crop protection, harvesting, post-harvest handling and 

product processing. The business information is related to economic aspects of the 

agricultural sector, including capital, finance, and market information (Oladele, 2006). 

Aina et al. (1995), cited in Ogboma(2010) categorized information into four classes: 

technical/scientific information, commercial information, social and cultural information 

and legal information. 

 

Meitei and Purnima (2009) attempted to divide information needs of farmers into six 

groups - field acquisition, agricultural inputs, agricultural technology, agricultural credit, 

agricultural marketing and food technology. Moreover, while Mittal et al. (2010) 

classified information needs according to the “agricultural cycle”, Harsha, de Silva and 

Ratnadiwakara (2008) and Ali and Kumar (2011) classified information needs according 
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to the “agricultural value chain”. However, Tologbonse et al. (2009) argues that no one 

can categorically claim to know all the information needs of farmers, especially in an 

information dependent sector like agriculture where there are new and rather complex 

problems facing farmers every day. The information needs of farmers are therefore likely 

to vary from one community to another due to various factors. 

 

Different farmers have different search behaviours. Example, Babu et al. (2012)identified 

four farmer information search behavioursas -high, medium, semi-medium, and low (i.e. 

categorized based on the number of information sources accessed; frequency of 

information sources used; number of sources from which information was acted on by 

farmers). Similarly, Deribe (2011)categorizedinformation seekingbehaviour into low, 

medium and high. Also, Diekmann et al. (2009) described four typologies of search 

behaviour based on frequency of use - low, moderate, high and online (sic). Additionally, 

Babu et al. (2012) observe thatthe search behaviour groups differed significantly by post–

high school studies, household economic status, cultivated land area, agricultural income, 

and membership in a farmer-based organization and a primary agricultural cooperative 

bank.Diekmann et al. (2009) also reportfarmers’ attitudes toward information search and 

farm sales, years of farming, internet access, and farm type aregood predictors of their 

information search strategies. Furthermore, Diekmann et al. (2009) maintain that farmers 

with more self-confidence about making decisions tended to have higher information 

search behaviour. Pezeshki-Rad and Zamani (2005) investigated factors influencing 

information-seeking behaviour and their findings showed that there was a significant 

relationship between age, level of education, years of experience, and the worker's level of 

job-related information with information-seeking behaviour. However, unlike other 

studies, Pezeshki-Rad and Zamani (2005) study is on information seeking behaviours of 

extension workers in the context of their use and non-use of job-related 
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information.Further, Deribe (2011) reports that, there is significant and positive 

relationship observed between information seeking behaviour and knowledge of a farmer. 

This implies that, when the desire or eagerness of farmers to get information increases, the 

attempt for that will follow and their knowledge of farming practices also increase. 

Therefore, based on the above review we can conclude that factors influencing 

information search strategies are not common to all farmers.  

 

Farmers are not a homogenous group and they thus need different types of information 

from different information sources. For example, Abubakar et al. (2010) and Memon et al. 

(2014), examined Pakistanfarmers’ use of mass media; television was most used, followed 

by radio and then print media. Meitei and Purnima (2009)on their study conducted in 

North Western India, found that radio was the most preferred medium, followed by 

television and newspapers.  Contrary to Meitei and Purnima (2009), Bhagat et al. (2004) 

found contact farmers as the most-used information sources, followed by the state 

department of extension staff, and then television and radio. Similarly, Singh et al. (2003), 

cited by Babu et al. (2012) found that progressive farmers were the most frequently 

accessed information source. Ogboma (2010)in his study in Nigeria,  reported that 

personal experience topped the list of information sources, followed by workshop/seminar, 

friends and neighbours, Ministry of Agriculture, magazines, extension officers and NGOs, 

newspapers, and few got information through local government offices. According to 

Babu et al. (2012), a case study conducted in Tamil Nadu, India shoed that, the main 

sources farmers relied on for agricultural information was private input dealers, followed 

by the state government’s departments of agriculture extension staff, television, family 

members or relatives, progressive farmers, PACBs, and newspapers. Only a small 

percentage used farm magazines, radio and farmer group associations as information 

sources.  
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Deribe (2011) analysed the information sources and their use patterns of women farmers 

engaged in dairy farmingin Ethiopia’s southern regional State. The number of actors was 

used to assess the information sources and their use patterns. The result indicated that 

neighbours or friends were the major sources of information for the women farmers 

followed by other farmers (other than neighbours or friends). Other pattern that served as 

important sources of agricultural information include, development agents, rural radio 

programmes, religious organizations, Woreda Office of Agriculture and Rural 

Development, Peasant Association (village administration), Farmers’ cooperatives; input 

supplier organizations; training, demonstration and field days, leaflets and folders and 

NGOs. 

 

Meitei and Purnima (2009) and Soyemi (2014), reported that specific information needs of 

farmers should be taken into consideration to meet their needs and aspirations. The 

information generated from different sources should reach the intended users and 

ultimately meet their needs. Also, Aina (2006) stated that, the major function of an 

extension worker is to disseminate appropriate information to farmers, which should be 

designed with an understanding of farmers’ information needs and search behaviour in 

mind. Farmers’ information search process will be quicker, easier and potentially more 

thorough. This will increase the value of the extension work by assisting farmers to 

identify and evaluate potential improvements to their practices more easily (Hill, 2008).  

Babu et al. (2012) emphasised that, the content of the information provided by agricultural 

extension approaches, and the information farmers actually need, may not be aligned. 

Therefore, beyond the provision of information, efforts are needed to enhance the content 

which should be reliable, relevant, and timely.  
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2.4 Use of ICTs in Agricultural Development 

Use of ICT is becoming progressively more widespread throughout various sectors 

including agriculture (Hadi and Lee, 2010). Various studies reveal that ICTs can provide 

quick access to relevant information that may improve agricultural productivity in 

developing countries, such as the use of rural radio in Ghana (Chapman et al., 2003), 

utilization of fixed and mobile telecentres in India (Goswami et al., 2010),  telecentres and 

rural radio in Tanzania (Lwoga, 2010).  May et al. (2007) and   Yekini et al. (2012)  also 

identified that ICT had the potential to reduce poverty and improve livelihoods by 

empowering users with timely information and knowledge, reducing transaction costs, and 

appropriate skills for increasing productivity. IMF study results also confirm that, ICT 

including mobile phone contribute significantly to economic growth in African countries 

(Andrianaivo and Kpodar, 2011). Similarly, Dralega (2007) and Rao (2007) argue that 

information and communication are vital catalysts for development and empowerment and 

can also accelerate agricultural development by facilitating knowledge management. 

According to Okwu and Iorkaa (2011) and May et al. (2007), ICT has a positive economic 

impact in rural areas. They maintain that itcreatesa substantial consumer surplus and 

immeasurable quantity of life enhancements and can positively contribute to economic 

growth and development. Also Goswami et al. (2010), takes similar stance and observes 

that ICTs are a key input for economic development and growth.  

 

ICTs have a noticeably positive effect on income growth in developing and developed 

countries (Roller and Waverman, 2001; Waverman et al., 2005). In rural areas, ICTs can 

raise incomes through increasing agricultural productivity (Lio and Liu, 2006) and 

introducing income channels other than traditional farm jobs. Evidence from individual 

farmers and fishers in India supports the conclusion that ICTs improve incomes and 

quality of life among the rural poor (Goyal, 2010; Munyua et al., 2009). It is further 
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thought  that wider access to and use of ICTs throughout a country reduce inequalities in 

income and quality of life between rural and urban residents (Barrett and Slavova, 2012). 

 

2.5 Use of ICTs in Agricultural Extension 

The success of an agricultural extension programme depends on sharing information, 

exchanging knowledge, and effective communication and interaction between researchers, 

agricultural extension agents and farmers(Eyob, 2012). Today, there is a rapid increase in 

the use of ICTs in the agricultural extension system for the dissemination of agriculture 

information to the rural communities. ICT has expanded considerably over the past 

decade. More than four billion individuals wereconnected to mobile phones by the end of 

2009, and developing countries represent some of the fastest-growing markets (ITU, 

2009).  

 

Various studies underscore the importance of ICT/mobile phones in agricultural extension. 

For instance, Kishore and Gupta (2011) noted that with the help of ICTs, agricultural 

extension is expected to become more diversified, knowledge-intensive, and demand-

driven. Also , As Meera et al.(2004) assert,  ICT has many potential applications in 

agricultural extension such as  bringing  new information services to rural areas where 

farmers, as users, will have much greater control than before over current information 

channels. On the other hand, Annor-Frempong et al. (2006)stress that ICTs are 

increasingly being seen as cost-effective and as practical tools to facilitate information 

delivery and knowledge sharing among farmers, extension agents and other stakeholders. 

According to Spanos et al. (2002), ICT removes distance and time constraint in accessing 

required information flow. They add that, ICT also reduces the cost of production as 

knowledge is produced, transmitted, accessed and shared at the minimum cost. It is further 

argued that using available ICTs will not only improve information and knowledge 
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management for extension workers and farmers but also optimize and rationalize public 

resources devoted to agricultural extension services (Bwalya et al., 2012). 

 

The use of ICTs such as mobile phones in agricultural extension is significant especially 

now that its use has witnessed an upsurge in almost all areas of rural life in several African 

countries where it has provided a medium to adequate access to agricultural information, 

despite the persisting problems of access, connectivity, literacy, content and costs (World 

Bank, 2011). A study on the potential of emerging ICTs assertsthat the FM radio stations 

and the cellular phones have become important tools in improving small-scale agriculture 

in rural areas (Munyua et al., 2009).  Therefore, there is compelling evidence that the use 

of ICT in general and mobile phones in particular, are essential to bring about significant 

improvement in the agricultural sector by improving dissemination of agricultural 

information.  

 

2.6 Mobile Phone Usage in Accessing Agricultural Information 

The rise of the mobile phone use has been one of the most magnificent changes in the 

developing world over the past decade. The increasing ubiquity of mobiles in developing 

countries presents both opportunities and challenges, especially for critical sectors such as 

agriculture. Munyua et al. (2009) studied potential of mobile phone in revitalizing the 

small-scale agriculture in Africa and found that cellular phones become important tools in 

improving small-scale agriculture in rural areas. Likewise,Bolarinwa and Oyeyinka (2011) 

assessed the use of cell phone by farmers in Nigeria, andfound that farmers using cell 

phones were well informed and make use of current production techniques leading themto 

higher production levels and incomes. Mobile phones may help users to substitute phone 

calls for travel, which reduced farmers’ time and cost burdens. Time savings areimportant 
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for agricultural households, because manycropshave extremely time-sensitive and labour-

intensive production cycles (Kevin, 2011).  

 

Mobile phones are being used to help raise farmers’ incomes, making agricultural 

marketing more efficient, lowering information costs, reducing transport costs, and 

providing a platform to deliver services and innovate (Kevin, 2011;Sife et al., 2010; 

Donner, 2007). Access to mobile phones has been associated with increased agricultural 

income. A World Bank study in the Philippines found strong evidence that purchasing a 

mobile phone is associated with higher growth rates of incomes, in the range of 11–17% 

(World Bank, 2011). Farmers who purchased mobile phones in Morocco found that 

average income increased by nearly 21% (Ilahiane, 2007), cited by World Bank (2011). A 

study in Uganda found that market participation rose with mobile phone access of farmers 

located in remote areas who produced perishable crops (Muto and Yamano, 2009). Sife et 

al. (2010),study on contribution of mobile phones to rural livelihoods in Tanzania,indicate 

that mobile phones significantly changed the way rural businesses were beingconducted. 

Similar to that is a surveyconducted on the use of mobile phone by micro-entrepreneurs in 

Rwanda and reported that mobiles are allowing micro-entrepreneurs to develop new 

business contacts  (Donner, 2007). Akinyemi (2013)investigated the extent to which the 

Rwanda e-Soko initiative had improved the agro-marketing sector. Overall, agricultural 

traders using the e-Soko service claimed that it improved their trade,confirming 

thatincomes had improved.  

 

In many developing countries, smallholder farmer participation in agricultural input and 

output markets continues to be constrained by lack of market information. Okello et al. 

(2010) examined the awareness and use of mobile phones for market linkage by 

smallholder farmers in Kenya. It was found that there was a high level of awareness and 
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widespread use of mobile phones, mainly for social purposes. However, low level of 

education, cost of mobile phones, airtime recharge vouchers, and lack of electricity for 

recharging phone batteries were the major impediments to the ownership and use of 

mobile phones, with female farmers more constrained than males. A high awareness of 

mobile phones among smallholder farmers presents an opportunity to strengthen 

smallholder farmers’ market linkage. 

 

In many rural areas, the arrival of mobile coverage is a radical change in the nature of the 

information ecosystem (Kevin, 2011).  Aker and Mbiti (2010) report that the introduction 

of mobile phones in Niger halved search prices, enabledfarmers, consumers, and 

merchants to access both quantitatively and qualitatively better quality information. In a 

number of Sub-Saharan African countries, smallholder farmers get technology-related 

advice as well as location-specific market information on inputs and outputs through ICT 

kiosks. The World Bank (2012) noted that ICT, primarily mobile technology, provides a 

useful platform to enhance productivity of farmers by delivering just in-time extension 

services, weather and market prices information and connecting them to external markets.  

All these studies show that cell phones provide a unique opportunity to facilitate 

technological adoption via ICT-based extension programmes. Therefore, cell phones can 

provide better access to farmer advisory services directly on-farm and facilitate 

information sharing on a large scale, improve farmer’s decision-making processes (Payene 

and McCarthy, 2010), increase extension agent contact (Bolarinwa and Oyeyinka, 2011).  

Despite the fact that studies have been conducted on the use of mobile phones for 

accessing agricultural information, not much has been done in the Ethiopia. 

 

2.7 Mobile-based Interventions on Agricultural Information in Ethiopia 

Several developing countries are using mobile phone for the dissemination of agricultural 

information and there are experiences and success stories that can be replicated and scaled 

up in Ethiopia. Few of the mobile-based interventions in Ethiopia are provided below. 
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2.7.1 Mobile phone market information and the Ethiopia commodity exchange 

The Ethiopia Commodity Exchange (ECX), set up in 2008, has a mobile market 

information service (MIS) that receives 1.1 million calls from farmers every month and 

has over 256000 subscribers. The ECX was started with support from the Ethiopian 

government, USAID, SIDA and the European Union. It was set up to help counter some of 

the challenges faced by the Ethiopian agriculture sector including a lack of reliable market 

information, unreliable supply of produce, unreliable trading partners, high transaction 

costs and efficiencies along the value chain. 

 

Farmers access live market information from the ECX via four different channels: using 

their mobile phones to call a toll free number and listen to the prices in local languages 

(using IVR), subscribing to receive the prices on their mobiles via SMS, from one of the 

82 electronic ticker boards in rural areas which are customized into local languages, or via 

the ECX website. The IVR channel receives 61 000 calls a day (or 1.1million a month) 

and the website gets 2,000 hits a day (website visited) - 50% of which come from outside 

Addis Ababa (Clause, 2012). 

 

2.7.2 The 8028 hotline information service initiative in Ethiopia 

The 8028 information service is the first initiative of its kind in Ethiopia. A new 

information hotline is giving smallholder farmers across Ethiopia access to best agronomic 

practice and agronomic advice that revolutionizetraditional agricultural extension. This is 

done in collaboration with MoA, the Ethiopian Institute of Agricultural Research (EIAR), 

and Ethiotelecom. The 8028 hotline was created by the Ethiopian Agricultural 

Transformation Agency (ATA), and placed extension information to agricultural 

Development Agents directly on a technology platform that can be accessed by anyone at 

any time. Twelve weeks after its launch in the Oromia, Amhara, Tigray and SNNP 

regions, the hotline received nearly 1.5 million calls from 300 000 farmers. 
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The Interactive Voice Response (IVR)/Short Message Service (SMS) system currently 

provides smallholder farmers free access to information on cereal, horticulture, and 

pulse/oil seed crops, as well as a wide range of agriculture-related activities. Currently, 90 

service lines connect smallholder farmers to automated and voice-recorded information on 

pre-planting, planting, crop protection, post-harvest, fertilizer application, processing, 

irrigation and weather content. Also, a push-based voice and SMS alert system notifies 

extension workers and smallholder farmers of any pertinent agriculture issues (ATA, 

2014). 

 

2.7.3 Kifiya financial technology in Ethiopia 

Kifiya is a Digital Service Provider leveraging innovative technology to enable and 

provide electronic, branchless banking and mobile money services. Kifiya Financial 

Technology Plc.was established in February 2010by Global Computing SolutionsPlc. 

Kifiya has invested in three separate technology platforms: Single Window Service 

Delivery, Mobile Financial Services and Mobile Value-Added Services. The Mobile 

Financial Services Platform facilitates the delivery of two high level services, Mobile 

Money and Branchless Banking. Mobile Money enables customers to make transactions 

using the power of their mobile phones. Products range from utility bill payments to 

electronic airtime top-up, bank balance enquiry, and money transfer. Branchless Banking 

provides financial institutions the ability to deliver financial services on the field. Mobile 

agentsare equipped with end point devices (EPDs), allowing customers in remote, rural 

areas to conduct transactions and access previously unavailable financial services either 

with a cardor with simple biometric authentication(Kifiya, 2014). The Ethiopian 

Government has given due attention to use of ICT and made considerable efforts in 

mobile-based interventions in agricultural and related sectors to facilitate the relevant and 

timely dissemination of agricultural information. 
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2.8 The Interaction between Mobile Phone and Radio 

Nowadays mobile phone devices include FM radio applications, and this allows 

smallholder farmers to listen to radio programmes and also call into live programmes. 

Therefore, farmers in rural communities who have mobile phones can interact easily with 

agricultural radio program broadcasters. Extension service providers can use this 

technology opportunities for disseminating agricultural information, because it can help to 

overcome the limitations of traditional extension.  

 

With explosion of mobile phones in most remote areas of Africa, the opportunities to 

further leverage radio's potential are now greater than ever. In Ethiopia, over the last two 

decades the dramatic improvement of broadcasting sector has been seen with the growth in 

government, commercial and community radio stations (Adam, 2010).About 90% of the 

country is covered by radio signal (EBA, 2012). Therefore, these technologies have the 

potential to completely transform the relationship between listeners and content providers. 

 

2.9 Factors Affecting Mobile Phone Use in Agricultural Extension 

Several studies dwell on factors affecting mobile phone use in developing countries 

(Falola and Adewumi, 2011; Akpabio et al., 2007; Yakubu et al.,2013 and Hadi and Lee, 

2010), but these are limited in the Ethiopian context. Falola and Adewumi (2011) study on 

the factors affecting the use of mobile telephoneby small-scale farmers revealed that non-

membership in an agricultural society, inadequate extension services, fluctuating 

telecommunication services, inadequate access to mobile services and lack of electric 

power supply were the constraints to use of mobile telephone services by the farmers. 

According to Akpabio et al.(2007), constraints that affect the utilization of ICT for 

agricultural extension activities by agricultural extension officers include: poor ICT 

infrastructure development, high cost of broadcast equipment, high charges for 
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radio/television presentations, high cost of access/interconnectivity and electricity power 

problems. Similarly, a study by Yakubu et al. (2013) on socio-economic factors affecting 

the adoption of ICTs by extension workers revealed that education, income, training, 

awareness, access, age and membership of agricultural organizations were significant 

factors to ICT adoption. Although, thetypes of ICTs under study were many such as radio, 

television, telephone, DVD, video, computer and printers. Others were scanners, fax, Web 

publishing, Web, satellite, E-mail, CD-ROM and search engines. Hadi and Lee (2010) 

concluded that low farmer readiness, technological and organizational cultures and two 

demographic variables did affect mobile use.  

 

2.10 Chapter Summary 

It can be concluded that information is a necessary component of agricultural 

development. It is a vital resource that gives farmers an ability to make informed 

decisions. Therefore, extension agentshaveto provide reliable, timely and relevant 

information to support farmer decision-making.  

 

Understanding information needs of farmers, the sources they depend on for accessing 

information and their seeking behaviour is necessary for extension services to better 

address the needs of different groups of farmers. Also, agricultural extension agents bring 

useful information and new technologies to farming communities. ICT in general, and 

mobile phone in particular were acknowledged as practical tool for facilitating information 

delivery and knowledge sharing among farmers, extension agents and other stakeholders. 

Several studies confirmed that, radio is the dominant mediumin most rural communities; it 

is also linked to telephone services and provides immediate, informative, interactive and 

efficient community information. Therefore, studying how these two technologies i.e. 

mobile phones and the radio interact in accessing agricultural information is necessary 
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condition for transforming agriculture. Finally, understanding of factors that affect the use 

of mobile phone in agricultural extension services is important and the results help experts 

to suggest measures for improving use of mobile phones for provision of extension 

services to farmers and in the country. 
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CHAPTER THREE 

 

3.0 METHODOLOGY 

3.1 Description of the Study Area 

This study was carried out in the Southern Nations Nationalities and People’s Region 

(SNNPR), Ethiopia. Based on the 2007 Census, the SNNPR had an estimated population 

of 15042531 people, of whom 7 482 051 were men and 7 560 480 women. A total of 13 

496 821 (89.72%) people were estimated to be rural inhabitants. This makes SNNPR the 

Ethiopia's most rural region. With an estimated area of 112 343.19 square kilometres, this 

region has an estimated population density of 133.9 people per square kilometre. There are 

3 087 567 households, which result in an average of 4.9 persons to a household in 

theregion, with urban households having on average of 4.2 and rural households 4.9 

people (CSA, 2007). The region is subdivided into 14 administrative zones, four special 

Woredas (They are named special because they have their own language and culture at 

Woreda level) and 131 Woreda. The rationale for selecting the SNNP Region as a study 

area is its proximity to Addis Ababa, the capital city of Ethiopia, and this makes the region 

more accessible to mobile telephone services. 

 

According to the SNNPR Communication and Information Technology Agency (CITA) 

yearly book and Newsletter  (CITA, 2012), out of the total 3321 rural kebele (villages) in 

the region, 2120 kebele have got wireless telephone service (telecentres). Regional CITA 

has also developed websites for 38 various regional and zonal government offices. Among 

these, 16 websites were reported as non-functional. There are also 26 other regional 

government offices and NGOs that have developed websites using their own information 

technology (IT) professionals and consultants. CITA has also established 35 community 

information centres in the region with the aim of providing relevant and reliable 
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information to the urban and rural community in the region including farmers, pastoralists, 

traders, students, youth, women and co-operative organizations(CITA, 2012) and support 

the centres in providing different technological equipment, computer hardware and 

software maintenance service and technical support. Out of the total 16 community radio 

stations in the country, four are Kembata, Kore, Kaffa and Hawassa University community 

radio stationed in the region (EBA, 2012). 

 

There is a free call phone line i.e. 942 that gives information on services and 

administrative issues which were initially developed for six regional bureaus. But because 

of its high demand for information need bythe community, these free call lines are now 

serving all government regional offices. With the aim of facilitating cost effective 

information exchange within the regional institutions, government has established an 

“exchange mail” service to connect regional offices to Woredaoffices. Accordingly, 76 

Woreda have got this “exchange mail” service, but only 39 Woreda of them were reported 

using the service efficiently while others were not. There are eight video conferencing 

centres in the region in four different zones. 
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Figure 2: Map of the study area 

Source: SNNPRS Health Bureau (2011) 
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3.2 Research Design 

Cross-sectional research design was employed in this study. In this type of research 

design, either the entire population or a subset thereof is selected, and from these 

individuals, data was collected to help answer research questions. It is called cross-

sectional because the information that is gathered represents what is going on at only one 

point in time (Olsen et al., 2004). A cross-sectional study helps to reveal relationships (and 

non-relationships) among variables that describe a sample. It also focuses on studying and 

drawing inferences from existing differences between people, subjects, or phenomena. The 

design generally uses survey techniques to gather data, which is relatively inexpensive and 

takes up little time to conduct. Generally, using cross-sectional research design is an 

appropriate choice (Olsen et al., 2004;USC, 2014).  

 

3.3 The Study Population and Sampling Procedure 

The population for this study included all household heads for both male and female 

headed households who were members of the eight sampled kebeles (villages). The 

sampling frame consisted of all those who owned mobile phones. Multi-stage sampling 

procedure was employed to obtain the study sample. To select representative sample 

zones, stratified random sampling technique was employed. The researcher adopted the 

stratification that was already used by the Regional Bureau of Agriculture. Accordingly, 

the whole region was stratified into four major zones (Western, Eastern, Central/Northern 

and Southern major zones). This stratification was done based on agro-ecologies and 

similarities in the farming systems, road networks and contiguity of zones and Woredas. 

From these major zones, four sub-zones namely Sidama, Wolaita, Gamo Gofa and Bench 

Maji, that is one from each stratum based on their mobile telephony service (Fig. 3), were 

purposeful selected. This was followed by random selection of four Woredas, one from 

each stratum. Then from each sample Woreda two sample kebeles based on distance to the 
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nearest town (one close to the nearest town and the other far away from the nearest town) 

were selected making a total of eight kebeles. Basically, the sample size required depends 

on the required precision, the variance of variables among the total population and the 

sampling technique. In practical terms, however, the sample size is often restricted by the 

available resources, time and other related reasons.Therefore, considering financial 

constraints, time shortages, lack of transportation and other infrastructure accessibilities,40 

household heads who owned mobile phone were randomly selected from each kebele, 

making a total of 320 respondents as a whole study sample (Fig. 3).  
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Figure 3: Sampling strategy 
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3.4 Type and Source of Data 

The primary data for quantitative research which includes farmer’s socio-economic 

characteristics, farm’s characteristics, mobile phone characteristics, individuals’ 

perception and attitudinal and behavioural characteristics was collected from 320 sample 

respondents. Secondary data was reviewed from different relevant documents related with 

the study and available with radio stations, Ethiotelecom, extension service providers and 

other sources.  

 

3.5 Methods of Data Collection 

Both quantitative and qualitative methods were used to collect research data.  Interview 

schedule was employed as the main method for collecting quantitative data whereas 

qualitative methods, namely, Focus Group Discussions (FGD) and Key Informant 

Interviews (KII) were used to supplement and fill gaps in the collected data. Table 2 

shows how the sample respondents were selected from sample kebele. 

 

Table 2: Distribution of sample respondents in eachkebele 

SN Major 

zone 

Zone Woreda Name of 

sampledkebele 

Total 

number of 

HHs in 

aKebele 

Number of 

respondents 

in the sample 

kebeles 

1 Eastern Sidama Dale 1. Gane 986 40 

Eastern Sidama Dale 2. Chume 960 40 

2 Central Wolaita Boloso Sore 3. Dubo 1 064 40 

Central Wolaita Boloso Sore 4.Chama Hembecho 1 777 40 

3 Southern Gamo Gofa Arbaminch 

Zuria 

5. Ganta Kanchama 

Ocholo 

1 100 40 

Southern Gamo Gofa Arbaminch 

Zuria 

6. Ocholo Lante 967 40 

4 Western Bench Maji Semen bench 7. Temenja Yaz 530 40 

Western Bench Maji Semen bench 8. Wushkin 828 40 

    Total  320 

Source: Field Survey (2013) 

 

Prior to actual data collection, the interview schedule was pre-tested, and piloting was 

used to refine the questionnaire with 24 non-sampled farmers who were selected randomly 
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from non-sampled zone (Sidama zone), Woreda (Tula Woreda) and two non-sample 

kebele (Chefe and Harefama).Finally, suitable modification was made and reliability was 

done. The final interview was conducted by recruiting enumerators under close 

supervision of the researcher. The primary data were gathered from 320 respondents using 

an interview schedule. Qualitative data were collected through FGD and KII. 

 

A total of four FGDs were conducted in two kebeles that is two FGDs in each kebele: one 

for men, one for women. As to the question of how many focus groups to hold, this is 

determined by the comparisons that the researcher wishes to make. There is no magic 

number and more is not necessarily better (Barbour, 2011). Purposive sampling was used 

to select participants for focus group discussionsaccording to the established criterion 

which was based on the research objectives. But the number of participants who should be 

recruited to each focus group was another frequently asked question in research. In 

marketing researches, where many discussions are summarized, the ideal size of a group is 

10-12 participants, but in the social science researches like this one where researchers are 

generally more interested in exploring in depth participants’ meanings and the way in 

which perspectives are socially constructed, a maximum of eight participants is generally 

quite challenging enough (Barbour, 2011). However, in this study the researcher formed 

groups consisting 10 participants in each group to give more freedom for discussions.  The 

discussion guide was prepared in advance for a specific set of respondents that covers the 

topics and issues to be explored. The key informants were DAs who worked in the 

sampled kebele. 

 

Instrument validation 

Assessing the credibility of the results is tightly connected to the valid and reliable 

measurement of the study. A valid measurement is a pre-requisite forsuccessful study. 
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Validity refers to the degree to which a questionnaire is truly measuring the construct it is 

supposed to measure (Malhotra and Birks, 2007; Peter, 1981). In order to increase the 

validity of this research, efforts were made on the content and design of the theoretical 

constructs of factors influencing the agricultural use of mobile phones. 

 

While there are several types of validity, the most important one is probably that of 

content validity, which is a logical process where connections between the test items and 

the job-related tasks are established.  Foxcroft et al. (2004)noted that, by using a panel of 

experts to review the test specifications and the selection of items, the content validity of a 

test can be improved.  For this study, content validity was estimated by gathering a group 

of experts to review the test items.  Accordingly, the experts were given the list of content 

areas specified in the test blueprint, along with the test items intended to be based on each 

content area.  The experts were then asked to indicate whether or not they agree to each 

item. Then, based on the experts’ comments, some of the items were revised and others 

were dropped from the list. 

 

Reliability is a matter of internal consistency, and it refers to the degree to which the 

instruments are free from error and thereby yield consistently accurate measurements of 

the construct of interest (Lankinen et al., 2008). The Cronbach’s Alpha results showed 

values all above 0.5, suggesting good internal consistency reliability (Julie, 2007). The 

value for reliability of scale for overall variables is 0.68, showing good internal 

consistency reliability for the scale with the samples (Appendix 3). As a result, all 

variables were retained for subsequent analysis.  

 

Constructs such as attitude towards mobile phone, perceived ease of use and perceived 

usefulness with five-point Likert-type scale since the constructs cannot be directly and 
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reliably measured with a single-item. Therefore, factor analysis was employed to reduce 

the dimensionality of the original criteria to a smaller number of factors by forming a 

linear combination of the original data while retaining as much variance as possible 

(Lankinen et al., 2008;Malhotra and Birks, 2007). Kaiser (1974) recommended KMO 

value 0.5 as minimum (Fairly acceptable), values between 0.7- 0.8 acceptable, and values 

above 0.9 excellent. In this study the Kaiser-Meyer-Olkin measure was 0.840, and 

Bartlett’s test of spherity was 1432.3 (significance 0.000) for attitude towards mobile 

phone (Appendix 4); the Kaiser-Meyer-Olkin measure was 0.682, and Bartlett’s test of 

spherity was 735.3 (significance 0.000) for perceived usefulness (Appendix 5) and the 

Kaiser-Meyer-Olkin measure was 0.841, and Bartlett’s test of spherity was 1319.3 

(significance 0.000) for perceived ease of use (Appendix 6). Therefore, the data set is 

suitable for further analysis.  

 

3.6 Data Analysis 

Quantitative data was analysed using Statistical Product and Service Solutions (SPSS) 

Version 20 Software. The analyses involved both descriptive and inferential statistics. 

Descriptive statistics such as averages, ranges and percentages were used to make cross-

tabulations, frequency tables, charts and graphs. Inferential statistics such as correlation 

analysis, chi-square test and MLR were conducted to find the major predictors of factors 

that constrain the use of mobile phones for agricultural purposes. 

 

Pearson’s Product-moment correlation analysis was carried out to explore the relationship 

among continuous variables in order to find out the association of usage of mobile phone 

with different continuous independent variables and to determine the strengths of each 

correlation. The relationship among independent variables themselves was also identified. 

The correlation analysis result among all independent variables is presented in Appendix 

7. 
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Pearson’s chi-square tests were conducted to test the existence of relationship between 

agricultural use of mobile phone and different discrete independent variables. Based on the 

correlation analysis and chi-square test, fourteen significant variables were selected for 

MLR analysis. Multicollinearity occurs when two or more predictors in a model are 

correlated and provide redundant information about the response. It is an undesirable 

situation where by the correlations among the independent variables are strong. 

 

Consequences of high multicollinearity lead to increased standard error of estimates of the 

ß’s (decreased reliability).This often leads to confusing and misleading the results. To this 

end, variance inflation factors (VIF) were used to test the degree of multicollinearity 

among the variables. The values of VIF for independent variables were found to be less 

than 3. To avoid serious problems of multicollinearity, it is quite essential to omit the 

variables with VIF value greater than or equal to 3 from the MLR analysis. Based on VIF 

result, the data had no serious problem of multicollinearity (Appendix 8). As a result, all 

the fourteen independent variables were retained and entered into MLR analysis. To 

determine the best subset of independent variables that are good predictors of the 

dependent variable, the MLR were estimated using SPSS. In this method all the above 

mentioned variables were entered in a single step.  

 

Analysis of Variance (ANOVA) F- tests were computed to find out whether the model as a 

whole was significant. The p-value for the Regression model F-test was0.000showing that 

the model was highly significant (Table 3). It can be concluded that these fourteen 

independent variables together predicted the agricultural use of mobile phones. 

 

Table 3: ANOVA of regression function 

ANOVA
a
 

Model Sum of Squares Df Mean Square F Sig. 

 

Regression 10.562 14 0.754 18.091 0.000
b
 

Residual 12.718 305 0.042 
  

Total 23.280 319 
   

a. Dependent Variable: Agricultural usage of mobile phone (AGRIUSAGE) 
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CHAPTER FOUR 

 

4.0 RESULTS AND DISCUSSION 

4.1 Respondents’ Demographic and Socio-economic Characteristics 

This section presents farmers’ demographic and socio-economic characteristics including 

gender, age, and level of education, household size, and average annual income. Yet 

others include number of mobile phones in the family, sharing behaviour of phone within 

the family members, years of using mobile phone (ownership time frame) and average 

amount of money spent on mobile phone per day.  

 

4.1.1 Respondents’ demographic characteristics 

Results of the study findings in Table 4 indicatethat 76.9% of the farmers were 40 years of 

age or younger. This suggests that the majority of them were in the active age group that 

were more receptive to new technologies such as use of mobile phones.As farmer’s age 

increases, it is expected that he/she becomes more conservative and less receptive. In other 

words, younger farmers are believed to be more or less risk aversive due to increased 

tendency to adopt new technologies. For instance, Binna and Giaglis (2005), cited inBiljon 

and Kotzé(2008) found that farmer’s age and use of mobile phones were 

inverselycorrelated. The findings also show that the majority (95%) of the respondents 

were males. The smaller number of females is due to the few numbers of female headed 

households (FHHs) in the study area. Gender and technology studies had found that men 

and women adopt technology differently (Venkatesh and Morris, 2000; Alvarez and 

Nuthall, 2006; Venkatesh et al., 2003). Male farmers were expected to use mobile phone 

for agricultural purposes better than female ones (Bina and Giaglis, 2005), cited by Biljon 

and Kotzé (2008). This is because in most African countries like Ethiopia, men have more 

access to ICT (Tembo, 2008). The study findings indicate that more than half (54.4%) of 
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the household heads had attended secondary school education and 9.4% had diploma or 

equivalent level of education. Few, 4.7% of the respondents had no formal education.  

 

The study findings indicate that nearly three-quarters (72.8%) of households had family 

size of 4 – 9 (Table 4). This indicates that households in the study area are with large size 

of family. Householdsize is the size of the family of the respondent measured in terms of 

total number of members in the family. With the expectation that a large household size is 

generally associated positively with mobile phone use by increasing the probability of 

using mobile phone than a smaller household size (Tembo, 2008).  

 

The study results indicate that nearly half (52.2 %) of the respondents had more than 10 

years of experience in farming (Table 4). Farmers having more years of farming 

experience might have tendency to use mobile phone for accessing agricultural 

information.According to Adegbidi et al. (2012), the farmers’ experience in agriculture is 

expected to have a positive relationship with ICT use. Those farmers with more farming 

experience tend to use technology than those with less experience (Hollenstein, 2004). 

This might be that longer experience in farming increase exposure to ICTs that use in 

agricultural activities. 
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Table 4: Farmer’s demographic and socio-economic characteristics 

Variables Response n % 

Age  30 and below 124 38.8 

 31-40 years 122 38.1 

 41-50 years 51 15.9 

 51 and above 23 7.2 

Gender Female 16 5.0 

 Male 304 95.0 

Level of education Illiterate 15 4.7 

 Can read and write (adult education) 16 5.0 

 Primary school certificate (grade 1-6) 85 26.6 

 Secondary school certificate (grade 7-12) 174 54.4 

 Diploma or equivalent (tertiary) 30 9.4 

Household size 1-3 61 19.1 

 4-6 137 42.8 

 7-9 96 30.0 

 10 and above 26 8.1 

Farming experience below 5 years 38 11.9 

5.1-10 years 115 35.9 

10.1-20 years 78 24.4 

above 20 years 89 27.8 

Distance from the nearest 

town 

Close to town 200 54.7% 

Far away from town 120 45.3% 

Annual average income Below 5001 Birr 136 42.5 

 5001-10000 Birr 113 35.3 

 10001-15000 Birr 34 10.6 

 Greater than 15000 Birr 37 11.6 

Number of mobile phones 

in the family 

1 185 57.8 

 2 87 27.2 

 3 29 9.1 

 more than 3 19 5.9 

Do you share your mobile 

phone? 

No, I do not share 298 93.1 

 Yes, I share 22 6.9 

How long have you been 

using mobile phone? 

below 1 year 37 11.6 

 1-2 years 81 25.3 

 2.1-3 years 52 16.3 

 3.1-4 years 80 25.0 

 more than 4 years 70 21.9 

Amount of money spent on 

mobile phone per day on 

average 

Less than 25 Birr 306 95.6 

 26-50 Birr 14 4.4 

 51-100 Birr - - 

 More than 100 Birr - - 
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In this study, distance was measured as a number of minutes that is taken when a farmer 

walk on foot from his/her home to the nearest town. Farmers were classified into close to 

town and far away from the nearest town where there is access to agricultural information 

such as price of output market, availability of agricultural inputs, and agricultural 

technologies. This nearest town is mostly a place where there is Woreda office of 

agriculture or development centre. It was hypothesized that, as the distance to the nearest 

town increases, the use of mobile phone was expected to increase. According to Tembo 

(2008), farmers far away from town use of mobile phones are more likely to be more self-

sufficient and reduce costs of travelling to nearby towns to access information than 

farmers close to towns. 

 

In the study area, the distance between farmers’ residence and the nearest town varied 

considerably. The average distance between residence and the nearest town was8.5 km. 

The maximum distance was22 km and the minimum was 0.5 km (Table 5). Those 

respondents who were in the range of less than or equal to the mean distance were 

categorized as close to the nearest town and those who travelled more than the average 

distance were categorized as being far away from the nearest town. Accordingly, 54.7% of 

the respondents’ residences were close to the nearest town and 45.3% lived far away from 

the nearest town. This impliesthat more than half of the respondents lived close to the 

nearest town where there is aWoreda office of agriculture or a development centre. 

 

Table 5: Distance of residence from the nearest town in kilometres  

Distance in Kilometre N % Category 

0.50 - 8.0 175  54.7% (1) Close to the nearest town 

8.01 – 22.0 145  45.3% (2) Far away from the nearest town 

Total 320 100.0  

Mean 8.562 5   

Min. 0.5   

Max. 22   
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4.1.2 Respondents’ socio-economic characteristics 

Total annual income is an important variable for explaining the characteristics of 

households in that those who have relatively high income are more likely to use 

technologies such asmobile phones. Respondents were put into four categories of income 

level and 42.5% were earning less than ETB 5,001 (i.e. less than USD 263) annually 

(Table 4). The remaining 35.3% were getting ETB 5,001to 10000(USD 263-526); 10.6% 

were getting ETB 10001to15000 (USD 526-789) and 11.6% were getting more than ETB 

15000 (more than USD 789) average income annually. This indicates that the majority of 

respondents were in lower category of income group.  

 

Those households that had more number of mobile phones in the family were expected to 

have better access to agricultural information. Therefore, it was hypothesized that the 

numbers of mobile phones in the family have positive relationship with agricultural use of 

mobile phones. The study revealed that, more than half (57.8%) of the respondents had 

one mobile handset followed by those with two mobile phones (27.2%) and those with 

three mobile phones (9.1%). Few (5.9%) respondents owned more than three mobile 

phones in the family (Table 4). Therefore, from the data above we can infer that many of 

the farm families in the study area might have less access to agricultural information 

through the mobile phone. It was also hypothesised that those who did not share their 

phones with any one werepositively associatedwith agricultural use of mobile phone. The 

assumption was when one shares his/her phone with someone else, his/her frequency of 

phone use will be reduced. 

 

Findings on shared use of mobile phones show that majority (93.1%) of the respondents 

did not share their phones with some other family members and this might had 

positiveassociationwiththe use of mobile phones for agricultural purposes. This was 
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becauseof the assumption that when one shares his /she phone with someone else his/her 

use of phone could be lessened. Also,when the phone is not shared among family 

members it could increase its use, bygiving more time to the owner to use it. Regarding 

the length of years started to use mobile phone, the attribute is categorized into four 

ownership time ranges and it was hypothesized to have positive relationship towards the 

agricultural use of mobile phone. Those farmers owned phonesfor longer period of time 

tend to use them than those owned for lesser period of time. This study revealed that 

11.6% had been using mobile phones for less than one year, 25.3% had used for 1-2 years, 

16.3% for 2.1-3 years, 25% for 3.1-4 years and 21.9% for more than four years. Generally, 

more than 46% of respondents had used mobile phones for more than three years. 

Therefore, this shows that farmers in the study area had better experience in using mobile 

phones. 

 

Concerning the amount of money spent on mobile phone for calling per day, on average 

farmers were grouped into four categories i.e. less than 25 Birr per day, 26-50 Birr per 

day, 51-100 Birr per day and more than 100 Birr per day. It was hypothesized that, the 

additional money that a farmer spent on mobile phone had an effect on the use of phone. 

Therefore, spending more money on mobile phone had positive effect on mobile phone 

use. The results of this study revealed mixed findings. On one hand, the survey data 

showed that nearly all (95.6%) farmers spent less than ETB 25 per day which was 

equivalent to USD 1.3. The rest (4.4%) spent ETB 26-50 (USD1.3-2.6) per day (Table 4). 

On the other hand, results from FGD revealed that ETB 25 Birr (USD1.3) of airtime was 

used for at least 5 – 10 days by male farmers and 10-15 days by female farmers. 

According to FGD results, female farmers spent less money than male farmers on mobile 

phone. This study indicates that farmers in the study area spent less money on mobile use 

and this in turn could affect their access to information on agricultural related issues. 
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4.2 Farm Characteristics of the Respondents 

A farm characteristic is farm size in hectares, which is an important factor in agricultural 

production in Ethiopia. In the study area, land is scarce mainly due to the population 

pressure. For instance, 72.8% of the respondents reported owning less than one hectare of 

farm land (Table 6). Therefore, this scarcity of farm land might have led to lower incomes 

and in turn to less access to technologies use such as mobile phones, sincefarm size is 

often correlated with farm incomes. Some studies have reported that farmers with larger 

farm size have more income(Pender and Gebremedhin, 2004) and that the larger the farm, 

the better access to technologies(Adegbidi et al., 2012; Tembo, 2008; Deribe, 2011). 

 

4.3 Mobile Phone Characteristics 

The respondents were asked about their perceptions on the reliability of mobile phone 

services. The responses were rated in five-point Likert scale. Accordingly, when the 

responses categories were collapsed into two groups, as reliable and unreliable, it was 

found that 66% of the respondents said that they perceived the mobile phones service as 

reliable (Table 6). This means that farmers were more likely to use their mobile phones for 

agricultural purposes in the study area. According to Gefen et al. (2003), cited by Meso et 

al. (2005) and Legris et al. (2003), user perceptions about the reliability of a technology 

are key determinants of whether the technology gets used. Individuals’ perceptions about 

the reliability of mobile technology could positivelyassociate with farmers’ use of mobile 

phone (Meso et al., 2005). 
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Table 6: Farm and mobile phone characteristics (n=320) 
 

Attributes Response Total 

n % 

Total farm land size in 

hectare 

Below 0.5 ha 103 32.2 

0.51-1 ha 130 40.6 

1.01-1.5 ha 46 14.4 

Greater than 1.5 ha 41 12.8 

 Total 320  

Mobile phone service 

reliability 

Totally unreliable 8 2.5 

Mostly unreliable 101 31.6 

Sometimes reliable 41 12.8 

Usually reliable 132 41.2 

Very reliable 38 11.9 

 Total 320  

 

 

In order to understand farmers’ perception on mobile phone’s ease of use, therespondents 

were asked to match their opinions based on Likert scale five point statements regarding 

the extent to which they believed that using mobile phones would be easy for them. The 

result of Likert scale was reduced to three scales that is, agree, undecided and disagree 

(Fig. 4). 

 
Figure 4: Perception on the ease of use of mobile phones 

 

 

0% 50% 100% 

To operate mobile phone would be 

easy for me 

Would find it easy to get mobile 

phone to do what i want it to do 

My interaction with mobile phone 

would be clear and understandable 

Would find mobile phone to be 

flexible to interact with users 

It would be easy for me to become 

skillful at using mobile phone 

66.3% 

63.2% 

74.3% 

53.1% 

55.9% 

10.3% 

11.6% 

6.9% 

13.1% 

10.3% 

23.5% 

25.3% 

18.8% 

33.8% 

33.7% 

Agree 

Undecided 

Disagree 
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The first statement asked aboutthe extent of ease of operatingmobile phones. When the 

results were combined into three categories of agree, disagree and undecided, it turned out 

that two-thirds (66.3%) of the respondents agreed that the technology was easy to operate 

(Fig. 4). Another statement that was asked is the extent of the mobile phone easy to do 

what they want to do. The survey results indicate that nearly two-thirds (63.2%) of the 

respondents agreed that the technology was easy to use as they wanted. 

 

Further, it was found that about three-quarters (74.3%) of the respondents agreed on the 

statement that their interaction with mobile phones was clear. Mobile phones flexibility to 

interact with the user was another statement asked. Also, the study revealed that slightly 

more than half (51.3%) of the respondents perceive that the technology was flexible and 

able to interact easily. On the other hand, more than half (55.9 %) of the respondents 

agreed that it was easy for them to use the mobile phones skilfully. Based on the results on 

respondents perceptions on the ease of use of mobile phones, we can conclude that the 

mobile phone is easy for farmers to operate, easy to do what farmers want it to do, 

understoodby most; flexible to interact, and easy to use it skilfully. Therefore, this 

impliesthat the use of mobile phones would positively associatewith farmers’ perception. 

The respondents’ perceptions of the usefulness of mobile phone were also assessed using 

four identified statements and measured on five-point Likert scale.  
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Figure 5: Perceived usefulness of mobile phones 

 

 
 

Perceived usefulness is defined as the user’s ‘subjective probability that using a specific 

application system will increase his or her job performance within an organizational 

context’ (Meso et al., 2005 123p). Study results revealed that nearly all (97.2%) of the 

respondents agreed on the usefulness of using the mobile phones for accessing agricultural 

information. Also, the study revealed that 95% of them agreed that the mobile phone 

makes their work easier and saves time, 94.7% agreed that it makes their work easier and 

faster than before, and 91.6% agreed that using mobile phones led to increased agricultural 

productivity (Fig. 5). Therefore, almost all respondent farmers agreed on the usefulness of 

mobile phones for accessing agricultural information. This implies that farmers’ 

perceptions on the usefulness of mobile phones in the study area had association with its 

usage.  

 

One of the mobile phone characteristics is its inclusion of FM handset radio application. 

The study results show that more than half (57.8%) of the respondents’mobile phones had 

radio application. This indicates that many farmers had access to FM radio broadcasts on 

their mobile phone. 
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4.4 Attitudinal and Behavioural Characteristics 

Respondents were asked to give their opinions on five statements on a Likert scale 

regarding the extent to which they agree that using the mobile phone supportsfarming 

activities. The study results are presented in Table 7. 

 

Table 7: Respondents’ attitude toward mobile phones on supporting farm activities 

(n=320) 

Statements   Strongly 

agree 

(5) 

Agree 

 

(4) 

Undecided 

 

 (3) 

Disagree 

 

(2) 

Strongly 

disagree 

(1) 

To what degree do you 

agree with the following 

statements? 

      

Using mobile phone to 

support farming activities is 

good 

Frequency 202 111 4 1 2 

% 63.1 34.7 1.3 0.3 0.6 

Using mobile phone to 

support farming activities is 

a wise idea 

Frequency 132 152 6 19 11 

% 41.3 47.5 1.9 5.9 3.4 

Using mobile phone to 

support farming activities is 

pleasant 

Frequency 171 137 9 2 1 

% 53.4 42.8 2.8 0.6 0.3 

I like the idea of using 

mobile phones to support 

farming activities 

Frequency 168 137 13 2 0 

% 52.5 42.8 4.1 0.6 - 

Mobile phone makes my 

farm activity more 

interesting 

Frequency 146 141 17 13 3 

% 45.6 44.1 5.3 4.1 
0.9 

 

 

The study findings show that almost all (97.8%) of the respondents agreed that using 

mobile phones to support farming activities is good. The results reveal further that 88.8% 

of the respondents agreed with the idea that using mobile phone to support farming 

activities wasa wise idea. Regarding pleasantness of using mobile phones to support 

farming activities, almost all (96.2%) of the respondents had positive attitude about it. 

Similarly,95.3% of the respondents liked the idea of using mobile phones to support 

farming activities. Likewise, the response indicates that all (99.7%) of the respondents had 

a positive attitude in regard to a statement on whether mobile phones made their farm 

activities more interesting. Generally, the respondents’ attitude toward mobile phones on 
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supporting farm activities was shown to bepositive. This means farmer’s positive attitude 

in the study area could have positive association with the use of mobile phones for 

accessing agricultural information.  

 

The study also examined information needs and seeking behaviour among the 

respondents. The information needs and seeking behaviour is defined as the degree to 

which the respondent was eager to get information from various sources on agricultural 

activities (Deribe, 2011). This was measured in terms of what agricultural information, 

how much and, how frequently they sought. Information need and seeking behaviour was 

expected to have positive relationship with the use of mobile phones. The information 

needs and seeking behaviour of farmers was classified into three categories (low, medium, 

high). As hypothesized, of all the respondents, 86.3% were in the high level category of 

those who needed and sought information(Table 8). This shows that farmers in the study 

area were highly in need of agricultural information and such behaviour in turn helped 

them to use technologies such as mobile phones for accessing agricultural information. 

 

Table 8: Behavioural characteristics of the respondents 
 

Behavioural characteristics n % 

Information need and seeking 

behaviour 

Low 8 2.5 

Medium 36 11.25 

High 276 86.25 

Total 320 100 

 

 

4.5 Relationship between Mobile phone Usage and Independent Variables 

The dependent variable was the agricultural use of mobile phone which was measured in 

terms of the number of phone activities undertaken by a farmer during 2011-12 production 

year using five indicators namely: dial call, received call, sent SMS, received SMS and 

listen to radio for agricultural purposes (Bolarinwa and Oyeyinka, 2011). The variable 

wasassigned a value 0 wherea farmer hadnot used any form of mobile activity among five 
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themes and assigned a value 1 for using mobile phone for one activity, and 2, 3, 4 and 5 

for those who usedmobile phones in two, three or more, activities. Each of the activity was 

taken as a proportion of the total number of phone activities undertaken by the farmer. In 

essence each activity was summed up over the total number of mobile phone activities to 

give a fraction. This fraction was then used for analysis (ITU, 2014). 

 

Pearson’s Product-Moment correlation analysis was carried out to explore the relationship 

between continuous variables. Correlation analysis helpedto find how the value of usage 

of mobile phone for agriculture was associated with the value of different continuous 

independent variables and to determine the strengths of each correlation by the use of 

correlation coefficients. The output of Pearson correlation analysis indicates that, all the 

three continuous independent variables (perceived ease of use, perceived usefulness and 

attitude towards mobile phone)were statistically significant association with agricultural 

usage of mobile phone at 0.05 and 0.01 levels of significance (Table 9).  

 

Table9: Correlation analysis of continuous independent variables 
 

Correlations
c
 

Continuous independent variables Agricultural 

usage of mobile 

phone 

(AGRIUSAGE) 

Attitude 

towards 

mobile phone 

(ATTITUDE) 

Perceived 

ease of use 

(PEU) 

Perceived 

usefulness 

(PU) 

Agricultural usage of mobile 

phone (AGRIUSAGE) 

Pearson 

Correlation 
1 0.172

**
 0.208

**
 0.138

*
 

Sig. (2-tailed) 
 

0.002 0.000 0.014 

Attitude towards mobile 

phone (ATTITUDE) 

Pearson 

Correlation 
0.172

**
 1 .480

**
 0.724

**
 

Sig. (2-tailed) 0.002 
 

0.000 0.000 

Perceived ease of use (PEU) 

Pearson 

Correlation 
0.208

**
 0.480

**
 1 0.401

**
 

Sig. (2-tailed) 0.000 0.000 
 

0.000 

Perceived usefulness (PU) 

Pearson 

Correlation 
0.138

*
 0.724

**
 0.401

**
 1 

Sig. (2-tailed) 0.014 0.000 0.000 
 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

c. Listwise N=320 
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Pearson’s chi-square tests were conducted to test the existence of relationship between 

agricultural use of mobile phone and different discrete independent variables. The output 

of chi-square test revealsthat, among the fifteen discrete independent variables, eleven 

variables were identified to having a statistically positive and significant relationship with 

the dependent variable at 5% level of significance (Table10). The other four discrete 

variables such as number of mobile phones, household size, farm size and sharing of 

mobile phones within the family were positively associated but had no statistically 

significant relationship to the agricultural use of mobile phones which is the dependent 

variable.  

 

Table10: Chi-square results of discrete independent variables 

Discrete independent variables Chi-square test 


2  

 Df Asymp. Sig. 

(2-sided) 

Farmer socio-economic characteristics 

1 Gender of respondent 11.279 5 0.046 

2 Age of respondent 33.099 15 0.005 

3 Level of education 56.989 20 0.000 

4 Annual income 29.627 15 0.013 

5 Amount of money spent 15.694 5 0.008 

6 Mobile phone ownership 79.590 20 0.000 

Farm characteristics 

7 Farming experience 50.917 15 0.000 

8 Distance from the nearest town 17.526 5 0.004 

Mobile phone characteristics 

9 Service reliability 37.193 20 0.011 

10 Mobile having FM radio 98.585 5 0.000 

Attitudinal and behavioural characteristics 

11 Information seeking behaviour 32.382 10 0.000 

 

 

There is a difference between farmers in the different age categories in the use of mobile 

phones for agricultural purposes. Those farmers in the age group of 30 years and below 

and those between 31-40 years age group were using mobile phones for more agricultural 

activities than those farmers in the age group of 40 years and above (Table 11). Generally, 

this proves the hypothesis that, as the age of a farmer increases, the use of mobile 
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phonesdecreases. This means that theyounger a farmer, the higher the likelihood of using a 

mobile phone. The reason behind is perhaps because as the farmer’s age increases he/she 

becomes conservative to adopt new technologies. The study results complement with 

those of Tembo (2008),Meso et al. (2005),Alvarez and Nuthall (2006), Bina and Giaglis 

(2005), cited by Biljon and Kotzé (2008). 

 

A number of male farmers using mobile phones for agricultural purposes were greater than 

those of female farmers.  Study shows that 55% of male farmers used their mobile phones 

for two and three agricultural activities (Table 11). Out of the total FHHs included in the 

study, most of them used their mobile phones for two tofour agricultural activities. This 

statistical significance between mobile phone usage and gender might be due to the large 

sample size of male respondents, since few (16) females were included in the study due to 

the reasons explained earlier. 

 

There is also a difference between farmers within different levels of education in the use 

of mobile phones for agricultural purposes (Table 11). As the level of education increases, 

the probability of farmers to use mobile phone also increases. Those farmers who had 

primary, secondary and tertiary level of education showed better use of mobile phones for 

agricultural purposes than those farmers who had no formal education and those who were 

able to read and write only. This fact was particularly noticeable with those farmers having 

secondary level of education and they used mobile phones more than all other farmers 

even better than those farmers having diploma or equivalent level of education (Table 11). 

This study agrees with the findings by Bina and Giaglis (2005), cited by Biljon and Kotzé 

(2008) who confirmed that education influences mobile phone use. On the contrary, a 

study by Meso et al. (2005) emphasized that education level had no effect on mobile ICT 

use or on the perceptions of use of mobile phones. The possible reason for the difference 

in findings may be due to the difference in access and perceptions on mobile phone. This 
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is said because the two studies concluded that “Where access is readily available and 

where ICT perceptions are positive, ICT use may be maximized, regardless of education, 

gender, culture or age, and the digital divide reduced” (Meso et al., 2005137p). 

 

Table11: Socio-economic characteristics of the respondents 

Social variables Number of phone activities undertaken by farmers Total 

Do not use 

for 

agricultural 

purpose 

Use for 

one 

activity 

Use for 

two 

activities 

Use for 

three 

activities 

Use for 

four 

activities 

Use for 

five 

activities 

 

n 

 

% 

Gender of 

respondent  

Female 2 1 4 1 5 3 16 5.0 

Male 7 26 92 77 42 60 304 95.0 

Total 9 27 96 78 47 63 320  

Age of 

respondent  

30 and below 6 12 22 32 16 36 124 38.8 

31-40 years 2 10 43 28 18 21 122 38.1 

41-50 years 1 2 18 15 9 6 51 15.9 

51 and above 0 3 13 3 4 0 23 7.2 

Total 9 27 96 78 47 63 320  

Level of 

education  

illiterate 0 1 11 3 0 0 15 4.7 

can read and 

write 
0 2 9 4 1 0 16 

5.0 

primary school  3 14 27 22 9 10 85 26.6 

secondary 

school  
6 10 46 43 29 40 174 

54.4 

diploma or 

equivalent  
0 0 3 6 8 13 30 

9.4 

Total  9 27 96 78 47 63 320  

Average 

annual 

income in 

Birr 

below 5000 

Birr 
8 19 35 38 15 21 136 

42.5 

5001-10000 

Birr 
0 5 41 23 20 24 113 

35.3 

10001-15000 

Birr 
1 2 10 8 3 10 34 

10.6 

greater than 

15000 Birr 
0 1 10 9 9 8 37 

11.6 

Total  9 27 96 78 47 63 320  

Amount of 

money spent 

on mobile 

phone per 

day on 

average 

less than 25 

Birr 
9 27 95 76 44 55 306 95.6 

26-50 Birr 0 0 1 2 3 8 14 4.4 

Total  9 27 96 78 47 63 320  

How long 

have you 

been using 

mobile 

phone? 

below 1 year 3 14 10 8 1 1 37 11.6 

1-2 years 4 5 30 23 9 10 81 25.3 

2.1-3 years 1 1 15 13 11 11 52 16.3 

3.1-4 years 1 4 20 22 9 24 80 25.0 

more than 4 

years 
0 3 21 12 17 17 70 

21.9 

Total  9 27 96 78 47 63 320  
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There is a difference in the mobile phones use for agricultural purposes between the four 

groups of income categories. It was expected that the higher the income level, the higher 

the probability of mobile phones use. However, the study results in Table 11 show that the 

number of mobile phone users was decreasing as the income level got higher, which was 

an unexpected observation. Those with low annual income levels used mobile phones for 

agricultural purpose more than those with high annual income levels. The probable reason 

might be that those with high incomes might have other options ofgetting agricultural 

information. For example, travel to the nearest town where there is better access to 

information or they enjoy more extension contacts than those with lower income. 

Extension officers are more likely to visit rich than poor farmers. The findings of this 

study contradict those of Rice and Katz (2003) who emphasized that the gap between 

mobile phone users and non-users is associated with income. 

  

The analysis indicatesthat those farmers owning mobile phones for a longer period of time 

tend to use them more than those owning for less period of time (Table 11). These results 

also agree with those of Adegbidi et al. (2012) who reportedthat mobile phone ownership 

had positive relationship with the intensity of mobile calls for agricultural activities. It was 

expected that, the additional money a farmer spends would have positive effects on mobile 

phone use.  Though, in this study among four categories, responses were gathered only in 

two categories, the results show that those farmers who spend less money (less than 25 

Birr per day) used mobile phones for two activities,whilethose who spend more money 

(Birr 26-50 per day) used mobile phones for five activities (Table 11). The possible reason 

might be that those farmers who spent more money on mobile phones per day were in 

need of agricultural information than those farmers who spent less money on mobile 

phones. Therefore, they carry out different mobile phone activities in search of 

information to support their agricultural activities. On the other hand, those farmers who 
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spend more money may use mobile phones for different purposes other than agricultural 

related issues such as connecting to internet for social media like Facebook or others.  

 

Generally, those farmers with more years of farming experience on agriculture tended to 

use mobile phones more than those farmers with less years of farming experience (Table 

12). Farmers having 5.1 up to 10 years of farming experience undertake more mobile 

phone related activities. These results are in agreement with those of Adegbidi et al. 

(2012) who emphasized that farming experience had positive association with the number 

of mobile calls for agricultural purposes. In this study,   contrary to the findings of Tembo 

(2008) more than half (62.4%) of the respondents who used their phones for agricultural 

purposes were close to the nearest town, while  37.6% were respondents whoreside far 

away from the nearest town (Table 12). In addition, those respondents whowere close to 

the nearest towns were observed using more number of agricultural related activities on 

their mobile phones than those who were far away from the nearest town. 
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Table12: Respondents’ characteristics related to farm and mobile phones use 
 

Farmer characteristics Number of phone activities undertaken by farmers  Total 

Do not use 

for 

agricultural 

purpose 

Use for 

one 

activity 

Use for 

two 

activities 

Use for 

three 

activities 

Use for 

four 

activities 

Use for 

five 

activities 

n % 

Farming 

experience  

below 5 

years 3 11 7 7 1 9 38 11.9 

5.1-10 

years 4 6 31 31 20 23 115 35.9 

10.1-20 

years 2 4 24 20 6 22 78 24.4 

above 20 

years 0 6 34 20 20 9 89 27.8 

Total 9 27 96 78 47 63  320 

Distance 

in minutes  

Close to 

town 6 17 47 47 32 51 200 

 

54.7% 

Far away 

from town 3 10 49 31 15 12 120 

 

45.3% 

Total  9 27 96 78 47 63 320  

Mobile 

phone 

service 

reliability 

Totally 

unreliable 0 1 2 1 1 3 8 2.5 

Mostly 

unreliable 5 16 36 21 13 10 101 31.6 

Sometimes 

reliable 2 2 18 7 5 7 41 12.8 

Usually 

reliable 2 5 29 41 20 35 132 41.3 

Very 

reliable 0 3 11 8 8 8 38 11.9 

Total  9 27 96 78 47 63 320 
 

 

 

Farmer’s perceptions about mobile phone service reliability showed positive relationship 

with its use. The results reveal that 41.8% of mobile phone use for agricultural purpose 

was influenced by those respondents who perceived mobile phones as reliable (Table 12). 

The study findings are in line with those of Meso et al. (2005) who found that, individual's 

perceptions about the reliability of the technology being used increases the use of that 

technology. Their results also show that perceived mobile phone service reliability 
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accounted for 80.3% of the variance in business use of mobile ICT. Farmers’ perceptions 

of mobile phones’ ease of use also positively affects the agricultural use of mobile phone 

by the individual farmer. Generally, in regard to farmers’ perceptions on mobile phone 

ease of use, the study results demonstrate that most of the respondents believed that using 

the mobile phone was easy, flexible, clear and understandable. According to the 

correlation analysis results, the relationship between perceived usefulness and agricultural 

use of mobile phones was significant and farmers’ perceptions of mobile phones’ 

usefulness positively affects the agricultural use of mobile phone. 

 

Mobile phones having handset FM radio had statistically significant relationship with 

agricultural use of mobile phones. Among users of mobile phones for agricultural 

purposes, 58.2% respondents had handset FM radio in their mobile phones, while 41.8% 

did not have FM radio. Those who had FM handset radio in their mobile phones used their 

phone for many agricultural activities than those who did not. Therefore, as it was 

hypothesized, the inclusion of handset FM radio on the mobile phones had 

positiverelationship with agricultural use of mobile phone (Table 13). 

 

Further, asignificant positive relationship between the attitude of farmers and agricultural 

use of mobile phones shows that, when farmers have positive attitude towards mobile 

phone, their usage of mobile phone also increases. In summary, theresponses of all 

categories of the respondents’ attitude toward mobile phones on supporting farming 

activities show that farmers agree on the use mobile phones in supporting farm activities. 

 

The study also revealsthat, there wasa statistically significant relationship between 

information seeking behaviour and agricultural use of mobile phones. Besides, there is a 

difference between the agricultural use of mobile phones and the three groups of 
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respondents. For example, thoserespondents whosought information at higher level used 

their mobile phones for two, three and five types of agricultural activities (Table 13). 

Thus, this clearly indicates that the information need and seeking behaviour of a 

respondent had a relationship with his/her use of mobile phones. This conclusion is in 

conformity what was reported byDeribe (2011). 

 

Table13: Respondents’ characteristics and use of mobile phones 

 

Attributes Number of phone activities undertaken by farmers  Total 

Do not use 

for 

agricultural 

purpose 

Use for 

one 

activity 

Use for 

two 

activities 

Use for 

three 

activities 

Use for 

four 

activities 

Use for 

five 

activities 

n % 

Does your 

Mobile have 

FM radio? 

No 5 22 67 24 17 0 135 42.2 

Yes 4 5 29 54 30 63 185 
57.8 

Total  9 27 96 78 47 63 320  

Information 

need and 

seeking 

behaviour 

Low 2 0 4 2 0 0 8 2.5 

Medium 2 3 11 11 9 0 36 11.25 

High 5 24 81 65 38 63 276 86.25 

Total  9 27 96 78 47 63 320  

 

4.6 Agricultural Information Needs and Seeking Behaviour of the Respondents 

The first objective of this study established the agricultural information needs and seeking 

behaviour of farmers in the study area. In order to address this objective, interview 

schedule was administered to find the type of information that farmers considered relevant 

and wish to get, how frequently farmers sought information, from where do farmers 

usually attained such information and the means of communicating the source of 

information. 

 

4.6.1 Types of information farmers wish to get 

The study results show that among the twelve different types of agricultural information 

which were adapted from previous related researches, farmers prioritized types of 
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information theywish to get as illustrated in Table 14. Accordingly, the first three most 

important types of agricultural information that farmers preferredwere, information on 

crop production technologies, information about diseases, insect pests and weather 

forecasts andinformation on market, particularly existing output price.  

 

Table14: Type of information respondents wish to get 

 

 

4.6.2 Frequency of seeking information 

Study results reveal that, even though the information was relevant to farmers, the 

frequency of seeking the information was different. For instance, among the twelve 

different types of agricultural information that the respondentssought,  technologies of 

crop production, technologies of animal husbandry and information about agricultural 

inputs  were most frequently and they were ranked as first, second and third, respectively 

 

 

SN 

 

 

Type of information 

 

All information 

wish to get (2) 

 

Some 

information wish 

to get (1) 

No information 

wish to get (0) 

 

 

Score 

 

 

Rank 

N % N % N % 

1 Current output price 264 82.5 54 16.9 2 .6 582 3
rd

 

2 Forecast of market 

trends 

255 79.7 62 19.4 3 .9 572 6
th
 

3 Agricultural inputs 265 82.8 49 15.3 6 1.9 579 4
th
 

4 Farmers training and 

extension 

participation 

236 73.8 82 25.6 2 .6 554 9
th
 

5 Farm business and 

management 

195 60.9 121 37.8 4 1.3 511 11
th
 

6 Government policy 

and plans 

249 77.8 67 20.9 4 1.3 565 8
th
 

7 Weather forecast, 

disease and pest 

268 83.8 48 15.0 4 1.3 584 2
nd

 

8 Crop production 

technologies 

277 86.6 41 12.8 2 .6 595 1
st
 

9 Animal husbandry 

technologies 

260 81.3 54 16.9 6 1.9 574 5
th
 

10 Harvest and post-

harvest technologies 

252 78.8 66 20.6 2 .6 570 7
th
 

11 Agricultural credit 

facilities 

218 68.1 84 26.3 18 5.6 520 10
th
 

12 Terms of loans and 

mode of repayment 

219 68.4 82 25.6 19 5.9 520 10
th
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(Table 15). This indicates that such informationhave higher level of importance to farmers, 

hence emphasis could be placed on. 

 

Table15: Frequency of seeking information on different agricultural issues 

SN  

Type of information 

Mostly 

(3) 

Sometimes 

(2) 

Rarely 

(1) 

Never 

(0) 

 

Score 

 

Rank 

N % N % N % N % 

1 Current output price 225 70.3 75 23.4 18 5.6 2 0.6 843 6
th
 

2 Forecast of market trends 226 70.6 70 21.9 19 5.9 5 1.6 837 8
th
 

3 Agricultural inputs 242 75.6 58 18.1 15 4.7 5 1.6 857 3
rd

 

4 Farmers training and extension 

participation 

218 68.1 88 27.5 12 3.8 2 .6 842 7
th
 

5 Farm business and management 155 48.4 138 43.1 22 6.9 5 1.6 763 10
th
 

6 Government policy and plans 231 72.2 75 23.4 12 3.8 2 0.6 855 4
th
 

7 Weather forecast, disease and pest 253 79.1 59 18.4 6 1.9 2 0.6 817 9
th
 

8 Crop production technologies 259 80.9 56 17.5 5 1.6 - - 894 1
st
 

9 Animal husbandry technologies 240 75.0 63 19.7 13 4.1 4 1.3 859 2
nd

 

10 Harvest and post-harvest 

technologies 

231 72.2 68 21.3 19 5.9 2 0.6 848 5
th
 

11 Agricultural credit facilities 175 54.7 109 34.1 18 5.6 18 5.6 761 11
th
 

12 Terms of loans and mode of 

repayment 

176 55.0 101 31.6 25 7.8 18 5.6 755 12
th
 

 

4.6.3 Source of agricultural information 

To assess the agricultural information sources, farmers were asked to state the sources 

where they got the information. Respondents indicated that, they used DAs as the first 

source of agricultural information and local leaders served as the second source, 

neighbours, family or friends as third source, TV served as the fourth and radio served as 

the fifth source (Table 16). These findings have similarity with the study by Deribe (2011) 

in the same region.    
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Table16: Source of information and means of communication 

Source of agricultural information n % Rank 

Development agents  293 91.6 1
st
 

Local leaders  200 62.5 2
nd

 

Neighbours, family and friends  195 60.9 3
rd

 

TV  146 45.6 4
th
 

Radio 131 40.9 5
th
 

Means of communication Attribute n % 

Do you communicate development agents through telephone call as 

your information source? 

Often 153 47.8 

Sometimes 103 32.2 

Never 64 20.0 

Do you communicate development agents face-to-face as your 

information source? 

Often 230 71.9 

Sometimes 90 28.1 

Never - - 

 

 

4.6.4 Means of communicating with the sources of information 

Respondents were also asked on how they communicated with the major sources of 

agricultural information. It was reported that 80% of the respondents communicated with 

DAs through telephone calls(Table 16), in addition to face-to-face communication. The 

face-to-face communication with DAs was reported to be either often or sometimes 

depending on their availability. This signifiesthe important role of mobile phones as 

amajor source of agricultural information. 

 

4.7 The Extent of Mobile Phones Usage for Agricultural Information 

The second objective of this study was to determine the extent of mobile phone use for 

accessing agricultural information by farmers. To achieve this objective, interview 

schedule and FGDs were used to collect data on the extent of mobile phone use. The 

extent of use measured how often a respondent used mobile phone by examining the 

frequency of calling, frequency of receiving calls, number of SMS sent and frequency of 

listening to agricultural radio programme. 
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4.7.1 The phone calling trend and frequency of calling 

Among the farmers surveyed, 90.6% made a phone call for agricultural purpose during 

2011/12 cropping season though with different intensities. FGDs with both women and 

men farmers also showed that farmers who owned mobile phones made or receive calls at 

least 2-3 times per month and this number even exceeded during the sowing or planting 

time. The reason for increase in the number calls during sowing season is said to be the 

time for requesting inputs such as chemical fertilizer and improved seed. Those who made 

phone calls also varied in the frequency of calling per day. Over half (55%) of the 

respondents reported thatthey called 1-3 times per day, 27.2% said 4-6 times per day, 

4.1% called 7-10 times per day and 4.1% called for more than 10 times per day (Table 17). 

Most of the respondents who called more frequently than others were in the category of 

those who needed and sought information at a higher level. Therefore, the frequency of 

calling had a relationwith the information needs and seeking behaviour of the respondents. 

 

4.7.2 Number of received phone calls and frequency of receiving 

To assess the number of received calls, the respondents were requested to report on 

frequency calls they got. Over four-fifth (85.9%) of the respondents said that they received 

phone calls on different issues related to agriculture (Table 17). Regarding frequency of 

received phone calls, 52.2% of them indicated that they received 1-3 times per day, 25.6% 

received 4-6 times, 5% received 7-10 times per day, whileonly 3.1% reported to having 

received more than 10 calls per day (Table 17).  
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Table17: Respondents called and received phone calls (n=320) 

Attributes Response n % 

Phone call for agricultural purpose during 2011/12 

cropping season 

No 30 9.4 

Yes 290 90.6 

Frequency of calling per day 

1-3 176 55.0 

4-6 87 27.2 

7-10 13 4.1 

More than 10 13 4.1 

Received phone call for agricultural purpose during 

2011/12 cropping season 

No 45 14.1 

Yes 275 85.9 

Frequency of receiving phone call per day 

1-3 167 52.2 

4-6 82 25.6 

7-10 16 5.0 

More than 10 10 3.1 

 Total 275 85.9 

 

 

When asked about the reasons for calling, 81.3% of respondents said to consult extension 

workers for advice. This shows that most of the respondents in the study area were in need 

of technical advice and for this purpose they frequently communicated with extension 

workers through mobile phones. Also, while 78% of the respondents reported that they 

called for accessing information on agricultural inputs. About 68% made calls to get 

market information, 58.8% called for agricultural emergency security information 

(weather forecast, disease/insect pest outbreak, disaster early warning such as flooding, 

etc.)and 32.8% called to get information on financial transactions (Fig. 6). 

 
Figure 6: Respondents reason to call 
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Likewise, from multiple response data, significant variations were observed in the type of 

messages received through mobile phones. Each type of agricultural issue observed 

separately from the total number of the respondents. Studyshows that of 275 respondents 

who received phone calls, 78.4% indicated to receiving calls on technical advice, 71.9% 

on agricultural inputs, 61.3% on market information, 52.5% on agricultural emergency 

security such as weather forecast, disease/ insect pest outbreaks, disaster early warning 

such as flooding and  29.4% on financial transactions (Table 18). 

 

Table18: Type of messages farmers mostly receive through mobile phone (n= 275) 

Issues of received calls Yes Rank 

n %  

Technical expert advice 251 78.4 1
st
 

Agricultural inputs 230 71.9 2
nd

 

Market information 196 61.3 3
rd

 

Agricultural emergency security 168 52.5 4
th
 

Financial transactions 94 29.4 5
th
 

 

 

4.7.3 Respondents’ text usage and radio listening trend 

The use of SMS for agricultural purposes in the study area is not preferred. For example, 

the study findings indicatesthat less than one third (29.7%) of the respondents sent SMS 

for agricultural purposes (Table 19). Even those farmers, whose education level was 

relatively higher,did not use text messages. The reason given,through open-ended 

questions and focus group discussions, for this less preference of SMS was that texting 

poorly express one’s idea fully. Therefore, farmers preferred to call or communicate face-

to-face with DAs. These results also complement those of Crandall (2012), who revealed 

that cell phone users still prefer to call rather than send SMS due to the ease of calling and 

limitations of using SMS.Of the 95 respondents who sent SMS, 27.2% sent 1-5 text 

messages per day whereas only 1.9% sent 6-10 text messages per day and 0.6% sent more 



73 
 

than 10 text messages per day. However, of all respondents, 51.6% of reported to 

receiving text messages which were related to agricultural issues. Generally, the number 

of respondents who received text messages wasmore than those who send text messages. 

This might be due to the fact thatrespondents preferred receiving messages instead of 

sending SMS because of time spent in writing text messages. 

 

On the other hand, the study results show that 40.9% of the respondents indicated listening 

to FM handset radio for agricultural purposes. The frequency of listening to FM radio also 

differed among farmers. It was discovered that few 7.2% of the respondents listened 

regularly, whereas 33.8% listened occasionally (Table 19).  

 

Table19: Respondents text usage and radio listening trend 

Attributes n % 

Send SMS for agricultural purpose during 2011/12 

cropping season 

No 225 70.3 

Yes 95 29.7 

Total 320 100.0 

Amount of SMS sent per day 

1-5 87 27.2 

6-10 6 1.9 

More than 10 2 .6 

Total 95 100.0 

Receive SMS for agricultural purpose during 2011/12 

cropping season 

No 155 48.4 

Yes 165 51.6 

Total 320 100.0 

Use radio for agricultural purpose 
No 189 59.1 

Yes 131 40.9 

How frequently do you listen to the agricultural radio 

programme? 

Do not listen 

radio 
189 59.1 

Occasionally 108 33.8 

Regularly 23 7.2 

Have you ever participated in live radio discussion? 
No 303 94.7 

Yes 17 5.3 
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4.8 Interaction between Mobile Phones and Radio 

The third objective of this study examined the extent of interaction between mobile phone 

and radio in accessing agricultural information. In order to achieve this objective, 

interview scheduleswereadministered and secondary data from FM radio stations were 

gathered.  

 

The study findings indicated that more than half (57.8%) of the respondents had radio 

application in their mobile phones and 40.9% of them used FM handset radio for 

agricultural purpose. Thus, this suggests that there is interaction between mobile phone 

and radio in the study area.    

 

Despite the inclusion of the radio application in mobile phones, the experience of 

participating on live radio discussions (interactive radio programmes) was uncommon in 

the study area. Only 5.3% of the respondents reported to having participated on live radio 

discussions which were not focussing on agricultural issues (Table 19). This might be due 

to the absence of interactive agricultural radio programmes that encourage farmers to 

participate on live radio discussions on current agricultural issues. Table 20 presents the 

secondary data from two major FM radio stations covering the whole regional state and 

confirms the presented results about low participation of farmers on interactive or live 

agricultural radio programmes in the regional state. 

 

Generally, the study reveals that there ispoor interaction between mobile phones and FM 

handset radio in the study area. This result complements with Odame and Kassam 

(2002)which confirmed the existence of a critical gap between agricultural researchers and 

rural radio broadcasters inexchangingof information and communications with various 

rural societies. In contrary to this study,Angoet al.(2013)concluded that radio wasrelevant 
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means of communicating agricultural information to the farmers and as such an effective 

tool in bridging the gap of unawareness of improved agricultural information most 

especially among farmers in the rural areas. 

 

Table 20: Live FM radio programmes and area of focus 

No. FM radio station Interactive programmes Focus area of the programme 

1 Shashemene Fana FM 

103.4 

Hello Fana Good governance 

Traffic Traffic issues 

2 Debub FM 100.9 Enenegager (Let’s discuss) Social and economic issues 

Erso bihonu noro (What would 

you do if this happen to you?) 

Social issues 

Tiyake Alegn (I have question) Social, economic issues and good 

governance 

Wetatoch enawga (Youth Let’s 

discuss) 

Social, economic issues and good 

governance 

Zikre Fikir (Love story) Social issues 

Teklala ewket tiyakena mels 

(General knowledge Q&A) 

General issues 

 

 
4.9Factors Constraining the Use of Mobile Phones in Agricultural Extension 

The fourth objective of this study aimed at examiningthe factors that constrain the use of 

mobile phones in agricultural extension in the Southern Regional State. In order to achieve 

this objective, correlation analysis, Chi-square test and Multiple Linear Regression (MLR) 

analysis were conducted.The output of Pearson correlation analysis indicated that, all the 

three continuous independent variables were significantly associated with agricultural use 

of mobile phone at 0.05 and 0.01 level of significance. The output of chi-square test 

revealed that, among the fifteen discrete independent variables, eleven variables were 

statistically positive and significant relationshipwiththe dependent variable at 5% level of 

significance. The other four discrete variables such as number of mobile phones, 

household size, farm size and sharing of mobile phone within family were positively 

associated but were found to have statistically no significant relationship with 
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theagricultural use of mobile phone which was the dependent variable. Based on the 

correlation analysis and chi-square test, fourteen significant variables (three of them were 

continuous, eleven discrete) were selected and analysed using MLR model. Out of these 

variables entered in to MLR model, eight variables showed statistical significance as 

factors constraining the use of mobile phone for agricultural purposes (Table 21).  

 

Table 21: Coefficients of regression function 

Coefficients
a
 

Model Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

B SE   

(Constant) -0.326 0.159  -2.049 0.041 

Age of respondent (AGE) (X2) -0.038 0.018 -0.128 -2.106 0.036 

Level of education (EDU) (X3) 0.059 0.014 0.196 4.232 0.000 

Distance in minutes (DISTANCE) (X4) -0.106 0.029 -0.190 -3.695 0.000 

Mobile phone ownership (TIMFRAME) (X6) 0.037 0.011 0.186 3.501 0.001 

Amount of money spent on mobile phone per day on 

average (MONEYSP) (X7) 
0.134 0.059 0.102 2.279 0.023 

Information need and seeking behaviour (INFOSEEKB) 

(X9) 
0.066 0.028 0.105 2.396 0.017 

Average annual income in Birr (INCOME) (X13) 0.044 0.015 0.162 2.978 0.003 

Mobile has FM radio (MOBHRADIO) (X14) 0.187 0.025 0.343 7.382 0.000 

a. Dependent Variable: Agricultural usage of mobile phone (AGRIUSAGE) 

R=0.674
; 
R

2
 =0.455; Adjusted R Square =0.429; F= 18.091; p = 0.000 

 

The model summary table (Table 22) for the regression analysis output shows the R-

square is 0.429 meaning 42.9% of the variation of the agricultural use of mobile phone can 

be explained by variation in independent variables in the model. The remaining 57.1% can 

be explained by other factors that are not in the model. The multiple correlation coefficient 

measure (R= 0.674) indicates that the relationship between agricultural use of mobile 

phone and independent variables is quite strong and positive. 
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Table22: Model summary 

Model Summary
b
 

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

1 0.674
a
 0.454 0.429 0.20421 

b. Dependent Variable: Agricultural usage of mobile phone (AGRIUSAGE) 

Source: Computed from own survey data (2013) 

 

Model formula 

Y =  + 1X1 + 2X2+3X3+……..+kXk 

Where:   Y = Agricultural use of mobile phone (AGRIUSAGE) 

  X2 = Age (AGE) 

  X3 = Level of education (EDU) 

  X4 = Distance to the nearest town (DISTANCE) 

X6 = Mobile phone ownership (TIMFRAME) 

  X7 = Money spent on mobile (MONEYSP) 

X9 = Information need and seeking behaviour (INFOSEEKB) 

  X13 = Annual average income (INCOME) 

  X14 = Mobile has FM radio (MOBHRADIO) 

 

AGRIUSAGE = -0.326 + -0.038X2 + 0.059X3 + -0.106X4 + 0.037X6 + 0.134X7 + 0.066X9 

+ 0.044X13 + 0.187X14 

(-2.106)   (4.232)   (-3.695)   (3.501)    (2.279)   (2.396)   (2.978)   (7.382) 

 

AGRIUSAGE = -0.326 + -0.038AGE + 0.059 EDU + -0.106 DISTANCE +0.037 

TIMFRAME+ 0.134 MONEYSP +0.066 INFOSEEKB + 0.044 INCOME + 0.187 

MOBHRADIO   

The numbers in the parenthesis are calculated t-values of respective coefficient 

parameters.  
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4.9.1Age of respondent 

In consistent with the prior expectation, when the age of a farmer increases, the farmer’s 

use of mobile phone for agricultural purposes decreases. The results of the model analysis 

showed that, as age of the respondent increased by 1 unit, agricultural use of mobile phone 

would decrease by -0.038 units. This implies that, the farmer’s age and farmers’ use of 

mobile phone is negatively related. This means that as farmer gets older the probability of 

using mobile phone for agricultural purposes decrease by 0.038 units. These results are in 

agreement with those of Venkatesh et al. (2003), Tembo (2008), Meso et al. (2005) and 

Alvarez and Nuthall (2006). 

 

4.9.2Level of education 

According to the model results, the coefficient of model output (X3 = 0.059) indicates 

level of education was positively and significantly correlated with agricultural use of 

mobile phones. A unit increase in level of education would be accompanied by an increase 

in the agricultural usage of mobile phone by 0.059 units. This means that education level 

increasesfarmer’s ability to get access to information, which enhancesfarmer’s decision to 

use the mobile phone for agricultural purposes. This is also complements Bina and Giaglis 

(2005), cited by Biljon and Kotzé (2008) who confirmed that education influences mobile 

phone usage. The possible explanation is that educated farmers can better recognize the 

importance of communication and hence tend to use mobile phones more as a means for 

bettering performance in agricultural activities.  

 

4.9.3Distance to the nearest town 

Contrary to the hypothesized statement, the coefficient of distance (X4 = -0.106) was 

negatively and significantly correlated with agricultural use of mobile phone signifying 

that holding the values of all other variables constant. A unit increase in distance to the 
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nearest town would be accompanied by a decrease in the agricultural use of mobile phone 

by -0.106 units. This,unexpectedresult,impliesthat, farmers who were close to town were 

more likely to use mobile phones better than those farmers far away from the nearest 

town.  

 

4.9.4Mobile phones ownership 

As experience in using mobile phone increases by one unit, the usage of mobile phone by 

farmers for agricultural purposes increases by 0.037 units. Therefore, the results of this 

study confirmedthetheoretical expectations concerning the effects of mobile 

phonesownership, which increased the expected usage of mobile phone by farmers. This 

means that those farmers owning mobile phone for longer period of time tended to use the 

phones more than those owning them for lesser period of time. 

 

4.9.5Money spent on mobile 

The model result shows that as money spent on mobile communication increased by 1 

unit, agricultural use of mobile phone also increased by 0.134 units. This implies that 

additional money spent on mobile phone had effect on the use of mobile for agricultural 

purposes. Spending more money on mobile communication had positive effects on mobile 

phone usage. 

 

4.9.6Information needsandinformation-seeking behaviour 

As it was expected, the increase of the respondent’s information need and seeking 

behaviour to get information from various sources on agricultural activitiesalso increased 

the agricultural use of mobile phone. The model result confirmed that the information 

need and seeking behaviour of the respondents increased by 1 unit, while the agricultural 

use of mobile phone increased by 0.066 units. 
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4.9.7Annual average income 

The study result shows that, as the annual income of the farmer increased by 1 unit, the 

usage of mobile phone for agricultural purpose increased by 0.044 units. This confirms our 

expectation that the probability of mobile phone use increased if the farmer had higher 

annual income. 

 

4.9.8Mobile has FM radio 

As expected, mobile phone with handset FM radio had positiverelationship with the use of 

mobile phones for agricultural purposes. The model results also indicate that a unit 

increase in the inclusion of handset FM radio on the respondent’s mobile phone increased 

the probability that farmers will use mobile phone for agricultural purposes by 0.187 units.  
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CHAPTER FIVE 

 

5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusions 

Mobile phones are becoming more and more important in agricultural extension services. 

In this regard, knowledge about information needs and seeking behaviour of farmers, the 

extent of usage of mobile phone for accessing agricultural information, the interaction 

between mobile phone and radio and factors constraining the use of ICTs are crucial. 

These are also important for mobile phones and other ICTs to be used efficiently to 

facilitate agricultural extension services. This studyassessed the use of mobile phones in 

their traditional sense for communicating agricultural information and factors that 

constrain the use of such technologies in agricultural extension services in Ethiopia, 

particularly in the Southern Regional State. Based on the study’s findings and discussions, 

the following conclusions are made. 

 

i. The information needs of farmers vary from farmer to farmer due to various 

factors. Different farmers also have different search behaviours. The majority of 

the farmers in the study area were found in a category of those who need and seek 

agricultural information at a higher level.This behaviour in turn helps farmers to 

use technologies such as mobile phones for accessing agricultural information.  

ii. Farmers used DAs as the major source of agricultural information, and most of the 

farmers contact DAs through mobile phones in addition to face-to-face contacts. 

This indicates the importance of mobile phones in connecting two major partners 

in the agricultural extension system (source of information and the beneficiaries). 



82 
 

iii. Generally, the extent of mobile phone usage for accessing agricultural information 

in Ethiopia is high, especially in phone calling, receiving call and listening to radio 

for agricultural purposes.  

iv. The study revealed that there was poor interaction between mobile phones and FM 

handset radio in the study area. Despite the inclusion of radio application in mobile 

phones, the experience of participating in live radio discussions (interactive radio 

programmes) is uncommon.  

v. Eight factors namely age, level of education, distance to the nearest town, mobile 

phone ownership time frame, amount of money spent on mobile phone, 

information need and seeking behaviour, annual average income and mobile phone 

having FM handset radio were the most influential factors in constraining the 

agricultural use of mobile phone. 

vi. This research has shown the importance of diffusion of innovations theory and 

unified theory of acceptance and use of technology in understanding the use of 

mobile phone technology in communicating agricultural information. These 

theories allowed us to examinea set of important factors constraining the use of 

mobile phones in communicating information in agricultural activities.  

 

5.2 Recommendations 

Based on the conclusions of this study, the following recommendations are forwarded:  

i. The Regional Bureau of Agriculture should consider the information need of 

farmers. Therefore, the Bureauhave to pay attention to the type and most 

frequently sought agricultural information by farmers;  

ii. The Ministry of Agriculture need to develop mobile-based agricultural information 

dissemination system using modern ICT facilities to enhance the information 

delivery to farmers; 
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iii. Since DAs were reported as the major source of agricultural information to 

farmers, Regional Bureau of Agriculture needs to work on capacity building of the 

extension workers. This might imply training on new technologies like mobile 

phone for accessing relevant and accurate agricultural information on timely bases, 

so that they will have an alternative extension method other than the face-to-face 

contact of farmers; 

iv. The Regional Bureau of Agriculture need to plan to use FM handset radio 

efficiently and also along with the community radio stations have to develop 

effective interactive agricultural radio programmes to meet the information needs 

of smallholder farmers and their families in rural communities; 

v. The Regional Bureau of Agriculture when designing strategies for effective and 

efficient use of mobile phone for disseminating agricultural information, they have 

to consider those identified factors of mobile phone usage. This will also help them 

to find possible solutions to the problems and challenges faced by farmers. 

 

5.3 Suggested Further Research 

There are many opportunities for further research.  

i. Exploring how the organizational characteristics that constrain the use of 

mobile phones in dissemination of agricultural information. This is because 

understanding the organizational environment such as relationship within the 

organization itself, characteristics of the job, interpersonal relationship with co-

workers and ICT usage trend are some of the important areas that might 

influence mobile phone usage and that need to be studied; 

ii. The difference between those who own mobile phone and who do not own in 

accessing agricultural information. The comparison of these two categories can 
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help us to understand more issues related to the use of mobile phone in 

accessing agricultural information; 

iii. Use of mobile phones for agricultural purpose at country level as a whole has 

to be studied. This is because the scope of this study was limited to cover only 

one region of the country. 
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APPENDICES 

 

 

Appendix 1: Ethiopia mobile telephone subscriptions and penetration for the year 

2003-2012 

 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Mobile-

cellular 

telephone 

subscriptions 

51 324 155 534 410 630 866 700 1 208  498 1 954 527 4 051 703 6 854 000 14 126 659 20 523 889 

Mobile-

cellular 

telephone 

subscriptions 

per 100 

inhabitants 

0.07 0.21 0.54 1.11 1.50 2.37 4.78 7.87 15.80 22.37 

Source: International Telecommunications Union’s (2012) ICT Indicators database. 
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Appendix 2 Ethiotelecom GSM sales data 

No Major Zone Zone 2004 GSM sales Remarks 

1 Eastern Sidama 31074 sample zone 

2 Eastern Gedeo 17541 

 3 Central Wolaita 28755 sample zone 

4 Central Hadiya 16627 

 5 Central Gurage 6777 

 6 Central Kambata 2603 

 7 Central Silte 2318 

 8 Central Alaba special Woreda 1546 

 9 Central Dawro  715 6 months data 

10 Central Yem special Woreda   

 11 Central Konta special Woreda   

 12 Southern Gamo Gofa 21851 sample zone 

13 Southern South omo 8668 

 14 Southern Segen people 6291 

 15 Southern Basketo special Woreda   

 16 Western Kaffa  1649 6 months 

17 Western Bench Maji  2644 Sample zone (6 months report) 

18 Western Shaka  ???? 

 Source: Ethiotelecom South and South west region 2010 report (Unpublished) 
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Appendix 3: Cronbach’s Alpha for each variable. 

Reliability Statistics 

Cronbach's Alpha N of Items 

.678 18 

 
 

Item-Total Statistics 

 Scale Mean if Item 

Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Cronbach's Alpha 

if Item Deleted 

Gender of respondent (GEN) 29.0698 29.239 -.072 .683 

Age of respondent (AGE) 28.1042 24.930 .369 .651 

Level of education (EDU) 27.4323 29.148 -.087 .710 

Household size (HHS) 27.7479 24.942 .398 .648 

Average annual income in Birr 

(INCOME) 
28.1073 22.737 .568 .619 

Distance (DIST) 28.5667 26.788 .403 .657 

Total farm land size in hectare 

(FARMSIZE) 
27.9417 23.590 .474 .634 

Farming experience (EXP) 27.3386 23.049 .523 .626 

Number of mobile phone in the 

family (NOMOB) 
28.3886 23.978 .507 .632 

Do you share your mobile phone? 

(SHARE) 
29.9511 29.174 -.045 .683 

How long have you been using 

mobile phone? (TIMFRAME) 
26.8167 21.197 .494 .628 

Does your Mobile has FM radio 

(MOBHRADIO) 
29.4417 28.615 .048 .682 

Amount of money spent on 

mobile phone per day on average 

(MONEYSP) 

28.9761 28.693 .174 .676 

Attitude towards mobile phone 

(ATTITUDE) 
29.1320 28.853 .253 .677 

Information need and seeking 

behaviour of farmers 

(INFOSEEK) 

28.1323 28.335 .023 .692 

Mobile phone service reliability 

(RELIAB) 
26.7354 25.672 .198 .679 

Perceived ease of use (PEU) 29.3209 28.632 .189 .675 

Perceived usefulness (PU) 29.1336 28.770 .258 .676 
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Appendix 4: KMO and Bartlett's Test for attitude towards mobile phone 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .840 

Bartlett's Test of Sphericity 

Approx. Chi-Square 1432.302 

Df 36 

Sig. 0.000 

 

 

Appendix 5: KMO and Bartlett's Test for perceived usefulness 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .682 

Bartlett's Test of Sphericity 

Approx. Chi-Square 735.310 

Df 6 

Sig. 0.000 

 

 

 

 

Appendix 6: KMO and Bartlett's Test for perceived ease of use 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .841 

Bartlett's Test of Sphericity 

Approx. Chi-Square 1319.265 

Df 10 

Sig. 0.000 
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Appendix 7: Correlation of all independent variables 

Correlations
c 

 GENDER AGE EDU HHS INCOME DISTANCE FARMSIZE EXP NOMOB SHARE TIMFRAME MOBHRADIO MONEYSP ATTITUDE INFOSEEKB RELIAB PEU PU 

GENDER 

Pearson Correlation 1                  

Sig. (2-tailed) 
 

                 

AGE 

Pearson Correlation  1                 

Sig. (2-tailed)  
 

                

EDU 

Pearson Correlation  -.123* 1                

Sig. (2-tailed)  .028 
 

               

HHS 

Pearson Correlation  .384** -.129* 1               

Sig. (2-tailed)  .000 .021 
 

              

INCOME 

Pearson Correlation  .338** -.114* .243** 1              

Sig. (2-tailed)  .000 .042 .000 
 

             

DISTANCE 

Pearson Correlation  .363** -.168** .273** .406** 1             

Sig. (2-tailed)  .000 .003 .000 .000 
 

            

FARMSIZE 

Pearson Correlation  .244** -.189** .247** .578** .279** 1            

Sig. (2-tailed)  .000 .001 .000 .000 .000 
 

           

EXP 

Pearson Correlation  .661** -.138* .475** .370** .361** .350** 1           

Sig. (2-tailed)  .000 .013 .000 .000 .000 .000 
 

          

NOMOB 

Pearson Correlation  .349** -.113* .352** .418** .414** .416** .384** 1          

Sig. (2-tailed)  .000 .043 .000 .000 .000 .000 .000 
 

         

SHARE 

Pearson Correlation          1         

Sig. (2-tailed)          
 

        

TIMFRAME 

Pearson Correlation    .150** .452** .316** .338** .229** .366** -.142* 1        

Sig. (2-tailed)    .007 .000 .000 .000 .000 .000 .011 
 

       

 
1
0
7
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Correlations
c 

 GENDER AGE EDU HHS INCOME DISTANCE FARMSIZE EXP NOMOB SHARE TIMFRAME MOBHRADIO MONEYSP ATTITUDE INFOSEEKB RELIAB PEU PU 

MOBHRADIO 

Pearson Correlation  -.225** .220** -.164**  -.162**     .134* 1       

Sig. (2-tailed)  .000 .000 .003  .004     .016 
 

      

MONEYSP 

Pearson Correlation     .203**  .169**  .194**   .152** 1      

Sig. (2-tailed)     .000  .002  .000   .007 
 

     

ATTITUDE 

Pearson Correlation  .110*     .132* .261**   .148**   1     

Sig. (2-tailed)  .050     .019 .000   .008   
 

    

INFOSEEKB 

Pearson Correlation      -.112*      .118*   1    

Sig. (2-tailed)      .045      .034   
 

   

RELIAB 

Pearson Correlation  -.153**  .178** .193**      .340** .180**    1   

Sig. (2-tailed)  .006  .001 .001      .000 .001    
 

  

PEU 

Pearson Correlation   .265**     .173**   .195**   .480**   1  

Sig. (2-tailed)   .000     .002   .000   .000   
 

 

PU 

Pearson Correlation       .119* .203**   .147**   .724**   .401** 1 

Sig. (2-tailed)       .033 .000   .008   .000   .000 
 

*. Correlation is significant at the 0.05 level (2-tailed). 

**. Correlation is significant at the 0.01 level (2-tailed). 

c. Listwise N=320 

1
0
8
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Appendix 8: Variance inflation factor (VIF) 

Coefficients
a
 

Model Collinearity 

Statistics 

Tolerance VIF 

Gender of respondent (GEN) (X1) 0.968 1.033 

Age of respondent (AGE) (X2) 0.481 2.077 

Level of education (EDU) (X3) 0.837 1.195 

Average annual income in Birr (INCOME) (X4) 0.604 1.657 

Distance in minutes (DISTANCE) (X5) 0.683 1.463 

Farming experience (EXP) (X6) 0.484 2.065 

Amount of money spent on mobile phone per day on average (MONEYSP) (X7) 0.901 1.110 

Mobile has FM radio (MOBHRADIO) (X8) 0.835 1.197 

INFORMATION NEED AND SEEKING BEHAVIOUR (INFOSEEKB) (X9) 0.928 1.078 

Perceived ease of use (PEU) (X10) 0.677 1.477 

Perceived usefulness (PU) (X11) 0.789 1.267 

Mobile phone ownership (TIMFRAME) (X12) 0.633 1.580 

Mobile phone service reliability (RELIAB) (X13) 0.798 1.253 

a. Dependent Variable: Attitude towards mobile phone (ATTITUDE) (X14) 
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Appendix 9: Data collection instrument 

Farmers Interview schedule 

General information 

Research Topic: The Use of Mobile phones in agricultural extension in Southern Ethiopia 

Research registered at Sokoine University of Agriculture (SUA) 

Department of Agricultural Education and Extension 

Morogoro, Tanzania 

General Instructions to Enumerators 

 Make brief introduction to each farmer before starting the interview, get introduced to 

the farmers, (greet them in the local way) get his/her name; tell them yours, the 

institution you are working for, and make clear the purpose and objective of the study. 

 Please ask each question clearly and patiently until the farmer understands (gets your 

point).  

 Please fill up the questionnaire according to the farmers reply (do not put your own 

opinion).  

 Please do not try to use technical terms while discussing with farmer and do not forget 

to record the local unit. 

  During the process put the answer of each  respondent both on the space provided and 

encircle in the choose 

A. Name of Respondent ------------------------------ 

B. Respondents Identification Number (code) ------------ 

C. Respondent’s address: Zone -------- Woreda -------- Kebele name ------- 

D. Name of enumerator----------------------------------- 

E. Enumerator code ------------ 

F. Date of interview---------------------------- 

  



112 
 

I.1 Farmer socio-economic characteristics 

1. Gender           0) Female  1) Male   

2. Age of respondent  

1) 30 and below  2) 31-40  3)41-50  4) 51 and above 

3. Education level   

0) illiterate (no formal schooling)      

1) Can read and write (Adult education)     

2) Primary school certificate (grade 1-6)          

3)  Secondary school certificate (grade 7-12)  

4)  Diploma or equivalent (Tertiary) 

4. Total number of household members (household size) 

1) 1-3   2) 4-6  3) 7-9  3) 10 and above  

5. What is the average annual income in birr? 

1) Less than 5,000 birr  2) 5,001 – 10,000 birr 

3) 10,001 – 15, 000 birr  4) greater than 15,000 birr 

I.2 Farm’s characteristics 

6. How far is your residence from the nearest town?  ____ minutes when      walking on 

foot.  

7. What is the total land size you have in hectares? 

1) Less than or equal 0.5 ha 2) 0.51 – 1ha 3) 1.01- 1.5 ha  4) greater than 

1.5ha 

8. What is the year of experience in farming?  

1) Below 5 years 2) 5.1 -10 years 3) 10.1 – 20 years  4)above20 

years 
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I.3 Mobile phone usage  

9. How many mobile phone(s) do your family have? 

1) 1  2) 2  3)3  4) More than 3 

10. Do you share your mobile phone?  

0) No, I do not share my mobile phone with anyone  

1) Yes, I share my mobile phone.  

11. How long have you been using mobile phone? (Ownership time frame) 

1) Below 1 year 2) 1- 2 years 3) 2.1 -3 years  4) 3.1 – 4 years 

5) More than 4 years 

12. Which applications does your mobile phone have? (Encircle all that apply) 

1) SMS text 2) FM radio 3) Camera or video 4) Calculator 

5)  Audio recorder 

13.) Have you ever made any phone call during the last 12 months for agricultural 

purposes? 

 0) No  1) yes    

14.) If your answer for Q 18 is “no”, what is the reason ----------------------------------- 

15.) If your answer for Q 13 is “yes”, for what specific agricultural purposes do you call 

others? (Encircle all that apply) 

1) For access to agricultural inputs
1
 

2) Consultation with expert advice 

3) Attainment of market information 

4) Agriculture emergency security
2
 

5) Financial transactions
3
 

 1 Access to agricultural inputs including seeds, livestock, pesticides, etc. from local seed dealers, NGOs, and 

community members. 

 2 Agriculture emergency securities as the ability to call a veterinarian, weather forecast, disease/pest outbreak, 

disaster early warning such as flooding, etc. 

 3 Financial included consulting with lenders on availability and guidelines of microfinance loans, reminding 

group members to repay loans.  
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16. If your answer for Q 13 is “yes”, how frequently did you call others for agricultural 

purpose per a day? 

1) 1-3 times a day 2) 4-6 times a day 3) 7-10 times a day 4) more than 10 

times a day 

17. Have you ever received any phone call during the last 12 months from others for 

agricultural purpose?  0) No 1) Yes 

18. If your answer for Q 17 is “yes” what specific agricultural message did you received? 

(Encircle all that apply)  

1) Information on agricultural inputs 

2) Technical expert advice 

3) Market information 

4) Agriculture emergency security 

5) Financial related information 

19. If your answer for Q 17 is “yes”, from where do you receive phone calls mostly? 

(Circle all that apply) 

1) From friends and relatives  

2) From extension workers at kebele, Woreda, or other levels 

3) From farmers organizations (kebele administration, cooperatives, unions) 

4) Other. Please specify __________________________________ 

20. If your answer for Q 17 is “yes”, how frequently did you receive call from others for 

agricultural purpose per a day? 

1) 1-3 times a day 2) 4-6 times a day 3) 7-10 times a day 4) More than 

10 times a day 
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21. How much money do you spend on average on mobile services per day?  

 1) Less than 25 birr  2) 26 – 50 birr  3) 51 – 100 birr 4) More 

than 100 birr 

22. Do you use any other features of your phone for agricultural purpose? (Tick all that 

apply) (Unique use of mobile phone) 

1 Text messaging  0) No 1) yes 

2 Radio  0) No 1) yes 

3 Camera/video  0) No 1) yes 

4 Calculator for marketing and agricultural purpose  0) No 1) yes 

5 Voice recording of agricultural-based lessons 0) No 1) yes 

23. Have you ever send SMS during the last 12 months to others which is related to your 

farm activities?    0) No 1) Yes 

24. If your answer for Q 23 is "Yes“, How many SMS do you send per day?  

1) 1-5  2) 6-10  3) More than 10 

25. If your answer for Q 23 is “No”, what is your reason? ---------------------------------------

------------------------------------------------------------------------------------------------ 

26. Have you ever received SMS during the last 12 months from others which is related to 

your farm activities?  0) No 1) yes   

27. From where do you receive SMS mostly?  (Other than Ethiotelecom) 

1) From friends and relatives  

2) From extension workers  

3) From farmers organizations (kebele administration, cooperatives, Unions) 

4) Other. Please specify __________________________________ 

28. Do you have FM handset radio in your mobile phone?   0) No   1) Yes 

29. If your answer for Q 28 is “Yes”, do you listen to the radio?   

1) Regularly   2) Occasionally  3) Never  
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30. If you listento the agricultural radio programme, what draws your interest to listen to 

agricultural radio programme? 

1) The way it is presented 

2) The issues covered 

3) The format of the programme 

4) The conveniences of transmission time 

31. Have you ever participated in live radio discussion?  0) No  1) Yes 

I.4 Attitude towards mobile phone 

32. To what degree do you agree on the following statements?  (Circle the answer you 

agree) 

SN Statements Measurement scale 

32.1 Using mobile phone to 

support farming activities is 

good 

Strongly 

agree 

(5) 

Agree 

(4) 

Undecided 

(3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

32.2 Using mobile phone to 

support farming activities is 

wise idea 

Strongly 

agree 

(5) 

Agree 

(4) 

Undecided 

(3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

32.3 Using mobile phone to 

support farming activities is 

pleasant 

Strongly 

agree 

(5) 

Agree 

(4) 

Undecided 

(3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

32.4 I like the idea of using mobile 

phone to support farming 

activities 

Strongly 

agree 

(5) 

Agree 

(4) 

Undecided 

(3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

32.5 Mobile phone makes my 

farm activity more interesting 

Strongly 

agree 

(5) 

Agree 

 

(4) 

Undecided 

 

(3) 

Disagree 

 

(2) 

Strongly 

Disagree 

(1) 
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I.5 Information needs 

33. What agricultural information do you consider relevant to your needs?  

 

SN Agricultural information Is it relevant?  

33.1 Market information: best market price 1) yes     0) No 

33.2 Input information: source, price 1) yes     0) No 

33.3 Latest agriculture practices and technologies 1) yes     0) No 

33.4 Warning systems about diseases, pests and weather 

forecasts 

1) yes     0) No 

33.5 Financial: credit availability, source, guidelines 1) yes     0) No 

34. From where do you usually get these (the above mentioned) agricultural information? 

(Tick all that apply) 

1) From Radio 

2) From TV broadcast 

3) From Neighbours, family, friends 

4) From Local leaders 

5) From Development Agents 

 

35. In what way do you contact these (above you mentioned) information sources? (Tick) 

SN Information 

sources 

Telephone call Face to face contact 

Often Sometimes Never Often Sometimes Never 

35.1 Radio    xxxxx xxxxxxxx xxxxx 

35.2 TV     xxxxx xxxxxxxx xxxxx 

35.3 Neighbours, 

friends 

      

35.4 Local leaders       

35.5 Development 

Agents 
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36. How much and how frequently do you seek information in the following area?  

Areas of information needs SN 36.1. Amount  

information you 

wish to get 

SN 36.2.Frequency 

of seeking 

information 

Market information 36.1.1  36.2.1  

 Information on current output prices     

 Information on forecast of market trends     

Agricultural inputs 36.1.2  36.2.2  

 Information about fertilizer, improved variety 

of seeds, seedlings and breeds, pesticides, 

agricultural machinery and equipment, feed, 

chemicals 

    

Extension education 36.1.3  36.2.3  

 Information on farmers training and extension 

participation 

    

 Farm business and management     

 Government policy and plans     

 Emergency: weather forecast, disease/pest 

information 

    

Agricultural technology 36.1.4  36.2.4  

 Crop production technologies     

 Animal husbandry technologies     

 Harvest and post-harvest technologies     

Agricultural credit 36.1.5  36.2.5  

 Credit facilities such as location and types of 

existing credit sources  

    

 Terms of loans such as the interest rates, 

loanable amount and mode of repayment 

    

    Amount of new information wish to get:  0= No information 1= some information 2= All information 

    Frequency of seeking information:   0= Never   1= Rarely  2=sometimes  3= mostly 
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II. Mobile phone characteristics 

37. How reliable is the service of mobile phone? 

1) Totally unreliable  2) Mostly unreliable  3) Sometimes reliable) 

4) Usually reliable  5) Very reliable 

38. To what extent do you believe that using mobile phone would be free of effort?(Circle 

on the statements you agree on)  (Perceived ease of use) 

SN Statements Measurement Scale 

38.1 To operate ICT would be easy 

for me 

Strongly 

agree 

(5) 

Agree 

(4) 

Undecided 

(3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

38.2 would find it easy to get the 

system to do what i want it to 

do 

Strongly 

agree 

(5) 

Agree 

(4) 

Undecided 

(3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

38.3 My interaction with the system 

would be clear and 

understandable 

Strongly 

agree 

(5) 

Agree 

(4) 

Undecided 

(3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

38.4 would find the system to be 

flexible to interact with users 

Strongly 

agree 

(5) 

Agree 

(4) 

Undecided 

(3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

38.5 It would be easy for me to 

become 

skilful at using the system 

Strongly 

agree 

(5) 

Agree 

(4) 

Undecided 

(3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

 

39. To what extent do you believe that using a mobile phone would enhance your job 

performance? (Perceived ease usefulness) 

SN Statements Measurement Scale 

39.1 using mobile phone is 

important for agricultural 

development 

Strongly 

agree 

(5) 

Agree 

(4) 

Undecided 

(3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

39.2 Mobile phone makes work 

easier and saves time  

Strongly 

agree 

(5) 

Agree 

(4) 

Undecided 

(3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

39.3 Mobile phone have made 

my work to be easier and 

faster than before 

Strongly 

agree 

(5) 

Agree 

(4) 

Undecided 

(3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

39.4 the use of mobile phone 

leads to agricultural 

productivity 

Strongly 

agree 

(5) 

Agree 

(4) 

Undecided 

(3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 
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40. What major problems do you encountered when using mobile phone? 

1) Language limitations or cannot read or write 

2) Application/feature limitations (not user-friendly or too complicated) 

3) High cost of maintenance 

4) Poor network and reception 

5) High rate pay for the service 

6) The lack of electricity for recharging phone batteries 

41. Generally what benefits have you gained from using mobile phone on your farm 

activity? ......................................................................................................................... 

 


