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Abstract — This paper investigates the factors influencing 

the adoption of mobile phone technology among farmers in 

Bangladesh.  Electronic services are one important measure for 

rural development and mobile phones is the dominating 

cellular technology; hence understanding the adoption of this 

technology is important. The paper uses interpretive 

philosophy investigating adoption factors by means of survey 

data, participant observation and related studies on rural 

Bangladesh and technology acceptance. Based on a number of 

acceptance models from the literature, a conceptual Rural 

Technology Acceptance Model (RUTAM) was developed to 

analyze the arguments pertinent to a rural developing country 

context. The most salient modification, compared to earlier 

models, is that social influence plays a bigger role than 

technology at early stages of adoption. ‘Tech-service 

promotion’ and ‘tech-service attributes’ are introduced as 

external factors which affect the behavioral intentions of an 

individual by means of perceived usefulness (PU) and 

perceived ease of use (PEU). 

 

Index Terms — Adoption, Bangladesh, Farmers, ICT4D, 

RUTAM, TAM 

I. INTRODUCTION 

ith its more than 160 million people, Bangladesh 

ranks as the eighth most populous country in the 

world [1]. Out of 29 million households, 89% are situated in 

rural areas and 52% (15 million) account for agricultural 

farm households [2]. According to the World Bank [3], 

“Poverty in Bangladesh is primarily a ‟rural phenomenon‟, 

with 53 percent of its rural population classified as poor, 

comprising about 85 percent of the country‟s poor”. The rate 

of adult literacy at national level is 49%, while it is 46 % in 

rural areas. As surveyed by the BBS-UNESCO [4], around 

26% of the poorest and 34% of the poor people in the rural 

areas have formal literacy. 
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Although Bangladesh ranks one hundred thirty-eighth out of 

154 countries in the ICT Development Index [5] in 2007, the 

penetration rate of mobile phones is remarkable compared to 

other ICT tools (e.g. PC, Internet etc.). Recent investigations 

show that around 45% of the total population – one out of 

(less than) three people, or at least one per family on 

average – has a mobile phone [6]. As the growth of the 

Bangladeshi economy depends on rural development, much 

attention needs to be paid to the agricultural sector and the 

farmers who are the main, yet one of the weakest actors in 

the economy [7], [8]. In the perspective of this paper, timely 

adoption and appropriate use of easily and widely available 

mobile phone technology in agricultural operations is one 

opportunity that may help in realizing the „digital 

opportunities‟, enhancing rural productivity and hence 

contribute to reducing urban-rural inequalities. Although the 

agricultural trade and farmers have become an important 

target for mobile phone services, studies of technology 

adoption and the diffusion process in such contexts are 

currently scarce [9]. Kwon and Chidambaram [10] find that 

much of the variance in the studies of mobile technology use 

remains unexplained, and addressing this gap should be an 

important direction for future research. Kim and Garrison 

[11] suggest that the researchers should add more constructs 

to the existing acceptance models related to mobile 

technology as this kind of technology is constantly evolving 

and new factors are emerging every time. 

Against this backdrop this paper aims primarily to 

investigate the factors influencing the adoption of mobile 

phone technology among the farmers in Bangladesh. The 

underlying purpose of doing so is to allow a better 

understanding of how to provide useful services to the 

farmers‟ community. To do so, we focus on the following 

issues:  

 To explore earlier theories and models on technology 

adoption and diffusion; 

 To develop a conceptual research model based on the 

literature studies;  

 To investigate empirically the factors relevant to rural 

Bangladesh; and  

 To detail the model based on the empirical findings and 

hence suggest the factors with associated variables 

especially relevant to rural people in developing 

regions.    

Factors Influencing the Adoption of Mobile 

Phones among the Farmers in Bangladesh: 

Theories and Practices 
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The findings from this study contribute to a larger picture of 

the technology adoption process in rural settings, 

specifically in Bangladesh. It can then potentially be 

transferable to other developing countries, particularly those 

who share a similar socio-economic and technological 

background. 

II. LITERATURE REVIEW 

Technology adoption is the decision of a group or individual 

to make use of an innovation. Beal and Bohlen [12] state 

that people accept new ideas through a series of complex 

mental processes in which adoption is the final action. 

Rogers [13] shows technology diffusion in a global 

perspective to match a classical normal distribution curve 

which can be explained by the demographic and 

psychographic characteristics of the adopters.   

 

 

 

 

 

 

 

 

 

 

 
 

 

Fig. 1.  Technology Acceptance Model (TAM) [14] 

 

The Technology Acceptance Model (TAM; by Davis in 

1989) as shown in Figure 1, initially developed for new end-

user of information systems for organizations, is one of the 

most influential models in the study of technology use [15]. 

TAM explains the factors influencing the behavior of an 

individual regarding accepting and using new technology. 

Perceived usefulness (PU) is the key determinant of 

acceptance, meaning the user‟s „subjective probability that 

using a specific application system will increase his or her 

job performance within an organizational context‟ [14]. 

Perceived ease of use (PEU), is „the degree to which the 

user expects the target system to be free of effort‟ [14]. 

Together, PU and PEU determine the attitude (A) of a 

person towards using the system. Finally with the influence 

of PU and Attitude, Behavioural Intention (BI) influences 

the actual use of the system. However despite its robustness 

across populations, settings and technologies, Davis [16] 

later identifies the following key limitations of TAM.  

 Static, cross-sectional, snapshot-oriented (individual 

level of analysis and limited span across causal 

chain). 

 Emphasis on controlled, conscious processing 

(exclusion of automatic processing and overlooking 

multitasking). 

 Limited account of social processes (knowledge 

collaboration and collective processes). 

Malhotra and Galletta [17] argue that TAM is incomplete as 

it does not account for social influence in the adoption of 

new information systems, and therefore suggest to consider 

the effect of social influence on the commitment of the IS 

user. Furthermore, Mathieson et al. [18] remark that TAM 

has limitations in assuming that usage is voluntary and free 

of barriers that would prevent individuals from using an IS. 

Inclusion of social influence was indeed the motivation for 

TAM-2, proposed by Venkatesh and Davis [19]. TAM-2 

provides a detailed account of the key forces of the 

underlying judgments of perceived usefulness, “explaining 

up to 60% of the variance in this important driver of usage 

intentions”. 

The Unified Theory of Acceptance and Use of Technology 

(UTAUT) by Venkatesh et al. [20] is a further development 

which combines some major theories (e.g. TAM, Theory of 

Planned Behavior, and Innovation Diffusion Theory) from 

the IS literature. The model has three direct determinants of 

intention to use (performance expectancy, effort expectancy, 

and social influence) and two direct determinants of use 

behavior (intention and facilitating conditions). There the 

intention and facilitating conditions are mediated by 

experience, voluntariness, gender, and age. Venkatesh et al. 

[20] suggest that „given that UTAUT explains as much as 70 

percent of the variance in intention, it is possible that we 

may be approaching the practical limits of our ability to 

explain individual acceptance and usage decisions in 

organizations‟.  

A. RUTAM- A Conceptual Research Model 

Based on the review of a number of theories pertinent to 

technology acceptance in general and mobile technology in 

particular, we have developed a conceptual research model 

for the research objectives as stated. This conceptual model 

(Figure 2), which can be known as the RUTAM – Rural 

Technology Acceptance Model, incorporates most of the 

major and commonly used factors in a summarized fashion. 

A simplified version of RUTAM is also presented in Figure 

3. So far, the Rural Area Technology Acceptance and 

Diffusion of Innovation Model (RuTADIM) proposed by Lu 

and Swatman [21] is the only model focusing on rural 

context, but it is devised in a developed country context. 

RuTADIM was developed specifically to investigate 

acceptance of mobile technology and the likely diffusion of 

a project called MobiCert in rural areas of South Australia. 

Although RuTADIM is not tested beyond the context in 

which it was developed, we have considered the two new 

external variables it proposes: „Rural connectivity‟ and 

„Access and Response time‟ under the „facilitating 

conditions‟ in RUTAM.     
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Fig. 2.  The Rural Technology Acceptance Model (RUTAM)  

 
Fig. 3.  Simplified version of RUTAM 

 

It can be noticed that RUTAM is strongly influenced by the 

original TAM. The prevailing models express different 

views of the relations among the factors we adopted. 

Following the most recent models, we adopted a “social” 

approach in RUTAM, assuming that social influence is more 

important than technology itself. This is contrary to the 

original TAM but consistent with most of later models. 

Following that assumption, we tentatively distinguished 

between external and individual factors influencing PU and 

PEU. 

Next we briefly describe the conceptual model RUTAM and 

the factors to be analyzed under each of the proposed 

constructs based on the literature pertinent to the use of new 

technology (e.g. mobile phones) and systems.    

1) Facilitating Conditions  

Venkatesh et al. [20] define Facilitating Conditions (FC) as 

„the degree to which an individual believes that an 

organizational and technical infrastructure exist to support 

the use of a system‟. Seneler et al. [22] describe FC as the 

support given to the users while interacting with the 

technologies, like learning the technology from a friend. 

Jain and Hundal [23] argue that the choice of service 

provider is affected by the facilitating factors such as 

network coverage, service quality, easy availability of 

subscriptions and bill payment centers. The following list of 

variables is commonly found relevant to the mobile phone 

technology which can broadly be categorized as the 

„facilitating conditions‟:   

 Rural connectivity & access time [21] 

 Technological infrastructure [24], [25]  

 Quality and availability of support services [23], [26]  

 Market structure and mechanism [27], [28]  

 Tax policy and distribution channel [25]   

 Modes of payments [24], [25], [29]  

2) Tech-service Attributes 

Tech-service attributes (TA) refer to the properties or 

characteristics of a certain technology, system, or service 

that distinguish it from other technologies, systems or 

services. Adesina and Baidu-Forson [9] find that farmers' 

perceptions of technology characteristics significantly affect 

their adoption decisions. Dishaw and Strong [30] also argue 

that users‟ perceptions about ease of use and usefulness are 

likely to be developed from rational assessments of the 

characteristics of the technology and the tasks for which it 

could be used. Therefore, the variables related to this (TA) 

category are:  

 Service Characteristics [31] 

 Cost of handsets and services [21], [26], [32] 

 Technology characteristics - Interface, Network 

Capabilities [33] 

 Interface characteristics [23], [33] 

 Brand reputation, Flexible technology (e.g. CDMA or 

GSM) [23], [34], [35] 

3) Tech-service Promotion 

While awareness is the individual‟s extent of alertness and 

ability to draw inference in a certain time and space towards 

an object or situation, influence is the process of creating 

this awareness. Kalish [36], characterizes awareness as one 

of the steps towards adoption and subsequently defines it as 

“the stage of being informed about the product search 

attributes” (p. 1569). Kotler and Armstrong [37] place 

awareness as the prerequisite of knowledge, liking, 

preference, conviction and purchase. Doss [38] finds that 

lack of awareness is one of the main reasons for farmers not 

adopting the new technology. Cook [39] therefore suggests 

that suppliers must promote their initiatives in order to 

create awareness among the users.  

4) Social Influence  

According to the Theory of Reasoned Action [40], [41], 

behavioral intention of a person is influenced by subjective 

norms which in turn are influenced by the significance of 

referents‟ perception (or normative beliefs) and motivation 

to comply with those referents. Stiff and Mongeau [42] find 

that the influence of social norms on individuals‟ behavioral 
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intentions in some cases is stronger than the influence of 

attitudes. Sometimes, perception of societal norms may 

prevent a person‟s behaviour in accordance to his/her 

personal attitudes. In a rural context, Jain and Hundal [23] 

find that “the rural people [of India, authors‟ remark] had 

been found more influenced by the neighbors‟ usage […….] 

and media has been regarded as the negligible impact on the 

choice of buying a mobile phone”. In addition to neighbors, 

there are some other sources of influence also evident in the 

literature, such as relatives, friends, and seniors or 

influential persons in the community [26], [31], [43]. 

5) Demographic Factors  

There is a good number of studies describing the importance 

of the demographic context in use and adoption of new 

technology. According to those studies, variables that are 

important in this category are:  

 Age [10], [23], [33]  

 Gender [44]  

 Culture and ethnicity [33], [45], [46], [47]  

 Income and household [24], [48], [49]  

 Occupation [10], [48]  

 Education [24], [49] 

Age is one of the most discussed demographic factors in the 

technology adoption literature. However, Mallenius [50] 

suggests that the “keyword should not be age, but rather, 

functional capacity” which addresses the capacity to use 

mobile devices and services. Richardson et al. [51] find, in a 

study on Grameen Telecom's Village Phone Programme in 

Bangladesh, that “higher expenditures for better service are 

more likely to come from younger phone users aged 20 to 

30, an age group that would more likely be receptive to a 

wider range of phone services, including card phones” . 

Similarly, the Jain and Hundal [23] study among the rural 

people of India reveals that the majority of the users (62 %) 

of mobile phones are within the age group of 20 to 40.   

Considering the impact of culture on human behavior, 

Phillips et al. [52] argue that cultural affinity has a positive 

influence on technology adoption through perceived ease of 

technology use and therefore it is highly correlated with 

demand for products and services. On the other hand, Biljon 

and Renaud [47] find that “mobile phone uses have a unique 

set of cultural dimensions …… that do not necessarily 

correspond to the culture that exist in human-human 

relations”.  

DiMaggio and Cohen [49] explain the positive correlation 

between the level of income and timing of adoption of new 

technology. He finds that availability of a technology 

infrastructure shapes inequality by place of location (urban 

verses rural) that makes income more important. Similarly, 

Kalba [24] argues that adoption of certain technology 

attributes or alternatives (e.g. fixed vs mobile connection 

and postpaid vs pre-paid services) depends on the level of 

household income over time. Furthermore, the rate of 

income depends on the type of occupation [10], [48] and 

therefore it is an important factor for the urgency and 

relevance of adopting a technology at a given time and 

within a specific cultural framework.  

Education and income are closely related [53]; the more 

educated a person is, the greater is the likelihood of a high 

income. Also, more educated people are better able to learn 

and use new technology [49] and hence they are more likely 

to be innovative. With respect to farmers, Fuglie and Kascak 

[54] find that diffusion of new technology among this 

community is relatively slow due to their low education 

level. Yet, the Jain and Hundal [23] study on rural India 

exhibits that a majority of the mobile adopters have 

education level „below metric [10
th

 class]‟. 

6) Individual Characteristics 

Sultan and Chan [55] argue that individual characteristics 

are more significant than technology properties in the 

technology adoption process in general. On the other hand, 

Wei and Zhang [56] find that in the rural context 

psychological factors in adopting a new technology and 

mobile phones in particular are less significant than 

behavioral factors. Such a phenomenon in a rural setting is 

probably the social influence on the adoption process which 

is stronger than individual characteristics [31]. Gatignon and 

Robertson [57] suggest that information processing 

capability is a factor that separates the adopters from the 

non-adopters. This capability is framed by the individual‟s 

extent of observability or awareness [48] [58], 

innovativeness [32], [59] and past adoption or usages 

experience [34]. Compatibility or apprehensiveness [32] 

[48], which is also an important determining factor, depends 

not only on a person‟s age, education and income but also 

on the relevance of the new technology with the task or job 

in a given time and place. 

7) Perceived Usefulness (PU) and Perceived ease of Use 

(PEU) 

Perceived usefulness (PU) and Perceived ease of use (PEU) 

are the most cited factors that influence the attitude and 

behavioral intentions of a person [14]. These two factors are 

also most significant in mobile service usages [31]. With 

regard to the usage of cellular phones, Kwon and 

Chidambaram [10] find that PEU has significant effects on 

users' extrinsic and intrinsic motivations, while 

apprehensiveness has a negative effect on intrinsic 

motivations. Gefen and Straub [15] argue that the 

importance of PEU is related to the nature of the task an 

individual is facing. PEU, therefore, directly affects the 

adoption of a device, such as a mobile phone, only when the 

person‟s primary task is to be done via such device. It is 

therefore also suggested that PEU is affected by actual use 

of the phone (i.e. after adoption), though the effect 

diminishes with the frequency of usages over time [60].  The 

following is a list of common factors related to PU as cited 

by many studies on mobile technologies:  

 Perceived usefulness [26], [60] 

 Job relevance [11], [21], [61]  

http://www.telecommons.com/villagephone/graphs/users-ageandwilltopaymore.gif
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 Mobility [31], [43]  

 New possibilities [62]  

 Enjoyment [31], [62]  

 Convenient/time saver [63] 

 Productivity (save money and make more money) [63]   

 Indispensible for business [63] 

8) Behavioral Intention and Use  

Attitude, as a significant factor in the process of adoption, is 

found in the original studies of TRA [40] and TAM [14], but 

has been excluded from many other studies, even the later 

versions of TAM. Where social norms and perceived 

usefulness are strong, a person‟s innate unfavorable attitude 

may disappear and behavioral intentions will become more 

consistent with the social trends in a certain time and 

context [31], [42]. As subsequent action for adoption is 

concerned, Sarker and Wells [33] find continuity of use over 

time and resource commitment as the two outcomes, while 

some other studies describe these two as „actual use‟ [26], 

[60], [61]. 

III. METHODS 

This is an interpretive case study [64] aiming to investigate 

the factors influencing adoption of mobile phone technology 

among the farmers in Bangladesh for a broader purpose of 

offering a better understanding of how to provide useful 

information services to the rural communities in the 

developing regions as part of the process of overall rural 

development. This approach is particularly relevant to this 

study as it is “aimed at producing an understanding of the 

context of the information system [i.e. using and adopting 

mobile phones, authors‟ remark], and the process whereby 

the information system influences and is influenced by the 

context” [64]. Furthermore, the inductive thinking process in 

interpretive research provides a hypothesis with a goal „not 

only to conclude a study but to develop ideas for further 

study‟ [65].  

This paper investigates the situation by means of a mix of 

qualitative and quantitative data [65] where the researchers 

are, as required, directly involved in the process of 

collecting and analyzing the data. In this case one of the 

researchers was a „passionate participant‟ [66] being a 

resident closely acquainted with the farmers in Bangladesh, 

while the other one was a “distant observer”. This 

“participant observation” approach with a “sense of 

detachment” [67], helped to achieve comprehensive insights 

about the social settings of the farmers in Bangladesh. 

A. Data Collection  

Secondary data was collected by means of a literature search 

and by analyzing the contexts and existing theories as 

advised by Walsham [64]. In this case, both academic and 

general search engines were used. A “snowball” approach 

[67] for locating relevant papers was also employed by 

checking the lists of references of the relevant papers found.  

For the empirical part of the study, we conducted several 

surveys over the period between November 2006 and June 

2009 in rural Bangladesh, primarily to understand the 

agricultural market information systems and the use of 

mobile phones by the rural inhabitants, particularly the 

farmers.   

Table I summarizes the surveys. The first survey [8] was 

aimed at an overall understanding about farmers and 

agricultural marketing channels of Bangladesh and at 

evaluating the effectiveness of government-initiated web-

based agricultural market information systems 

(www.dam.gov.bd). The other two were done immediately 

before and after the test run of a mobile phone based 

agriculture market information system (AMIS) designed for 

the farmers in a number of remote villages in a northern 

district of Bangladesh  

The questionnaires used had sections on demographics, 

personal situation, farming situation including methods and 

produce, information and market needs and habits, and 

views and preferences regarding media and communication 

technology. There were structured as well as open-ended 

questions. To allow comparison, several questions were 

identical across the surveys. As many farmers are illiterate, 

the questionnaires were completed by the interviewers. In 

addition to the questionnaires, data was collected by the first 

author by means of observations, interviews and 

conversations with the farmers, and by video and face to 

face discussions with the relevant actors in natural and 

formal settings. 

TABLE I 
RESEARCH SURVEYS IN BANGLADESH (NOVEMBER 2006 – JUNE 2009) 

Period Sample size (N) Respondents Methods Research focus 

Nov.2006 – Feb.2007 

1050 

(350 from each 

category) 

Farmers, wholesalers and 

retailers from 13 (out of 64) 

districts of Bangladesh  

Semi-structured interviews for 

the supply side and structured 

questionnaires for the demand 

stakeholders.  

Government sponsored web-base 

market information systems and 

marketing channel 

Nov.2007 – Feb.2008 420 

Farmers from 50 villages of 13 

(out of 64) districts of 

Bangladesh 

Structured and open-ended 

questions.   

Demographics, personal and  

farming situation including 

methods and produce, 

information and market, media 

and communication technology 

Dec.2008 – Jan.2009 210 

Farmers (who had mobile 

phones) within the geographical 

zone of the pilot project on 

mobile phone based AMIS 

Structured and open-ended 

questions 

All components of the research 

model 
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B. Data Analysis   

Primary data were categorized according to the research 

objectives in general and the insights derived from the 

literature review. The categorized data were used to examine 

the existing concepts by a simple frequency analysis (i.e. 

percentage) and to establish some arguments based on the 

discussions, open-ended questions and observations. The 

comprehensive literature review and series of data collection 

efforts until the point of theoretical saturation in our study 

suffice the iterative and comparative characteristics of the 

qualitative research [68], [69].  Orlikowski [69] states that 

the resultant framework from the process of theoretical 

saturation would be empirically valid and should “generalize 

the patterns across the sites”.    

The literature review process followed the guidelines of 

Webster and Watson [70] and Oates [67] which are designed 

to lead to the proposal of a conceptual model that 

synthesizes and extends existing research. Concerning the 

technology adoption models, starting from Rogers‟ 

Innovation Diffusion Theory (IDT) [13] and Davis‟ 

Technology Acceptance Model (TAM) [11], data from the 

collected papers were compiled in accordance with 

commonly cited factors of adoption and most prominent 

variables, such as perceived ease of use (PEU) and 

perceived usefulness (PU). Sorted data was categorized in 

some “concept matrixes” [70], and subsequently explained 

by including concepts and aspects from relevant articles and 

surveys. Finally, the findings were summarized in a 

conceptual graphical model, called RUTAM, where each of 

associated variables is explained and rationalized by the 

theoretical and practical groundings.  

IV. BANGLADESH CASE STUDY: RESULTS AND DISCUSSION 

In the following, we present and discuss our empirical 

findings, observations, and related studies on the farmers in 

Bangladesh using the factors as discussed in our conceptual 

model. 

A. Facilitating Conditions and Technology-service 

Attributes 

According to Bangladesh Telecommunication Regulatory 

Commission (BTRC) [6], mobile phone density in 

Bangladesh is now around 45%, to be compared with a mere 

1% in 2003. This rapid growth started in 1997 with the 

abolishing of the monopoly enjoyed by a company, Citycell, 

which uses CDMA technology. Under this monopoly, the 

cost of a mobile subscription was more than USD 1500 and 

network coverage was limited to only three metropolitan 

areas – Dhaka, Chittagong and Rajshahi. GrameenPhone 

(GP, “the village phone”) came into the market with their 

GSM technology right after the abolishment of the 

monopoly and within six years of operation it became the 

first operator in Bangladesh to reach one million 

subscribers. The fast expanding network, cheap fees and 

subscriptions, flexible technology and payment options (e.g. 

GSM vs CDMA, prepaid vs postpaid service) and offering 

many value added services (VAS) have rapidly made GP a 

market leader. Subsequently, the heavy competitive pressure 

among the six market players has led to reduced 

subscription cost to only around USD 25 - a reduction of 

more than 98 % since 1997.    

Table II shows technology attributes of the mobile phones 

used by the farmers. It indicates that rural people primarily 

prefer the network operators and handset providers 

respectively who have better networks and affordable prices 

with positive reputations. The Nokia 1000 series dominated 

the market. In fact, the Ultrabasic model Nokia 1100 is one 

of the most popular cell phones in the world as well [71].  

 

Our survey (Table II) also found that most of the phones 

were owned during the period between 2006 and 2007. 

Nationwide statistics also shows that the mobile penetration 

rate soared by around 250% from 6% in 2005 to 15% in 

2006 [6]. There could be three possible reasons behind such 

growth; (a) government‟s reduction of import tax on mobile 

phone handsets from Tk. 1,500 (US$25) to Tk. 300 (US$5) 

in mid 2005, (b) reduction of tax on SIM/RIM from Tk. 

1,300 (US$20) to Tk. 800 (US$12) in 2006, and (c) 

initiation of competitive airtime tariffs with flexible 

payment options (e.g. prepaid service).  

TABLE II 

TECHNOLOGY ATTRIBUTES OF THE MOBILE PHONES USED 
 

Category Features 
Responses, N= 210, Year 

2009 

Handset brand  Nokia  

80% 

(Of which 95% is 

Ultrabasic 1000 series.) 

Reasons for 

buying a 

particular brand 

Affordable price 40 % 

User friendly 

interface 
30 % 

Long-lasting battery 

capacity 
12 % 

Reputation 8 % 

Easy availability 8 % 

Operators 

subscribed  
Grameenphone (GP) 

95% 

(Out of a choice of six 

operators). 

Subscription 

period  
2006 and 2007 60% 

Subscription 

type  
Pre-paid 100% 

Main reasons of 

subscribing GP  

Better  network 

(stability) 
40 % 

Affordable price 35 % 

Reputation, VAS 25 % 

Service 

facilities 

received from 

the operators 

Flexible payment 

options. 
80% 

Customer services on 

demand 
80% 

Ample availability of 

retailers for refilling 

talk-time and the 

ability to sign up for 

a new subscription 

locally 

75% 
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B. Tech-service Promotion and Social Influence 

The presence of adequate awareness is one critical success 

factor for acceptance. For example, we found in our 2007 

survey [8] that less than 1 % of the farmers had heard about 

the existence of the government sponsored web-based 

agriculture market information service (www.dam.gov.bd). 

Whether or not the service was useful to farmers or not, 

clearly government had failed to promote its existence 

among the farmers. 

Table III exhibits the sources of awareness prior to 

subscribing to mobile services, which clearly points to a 

strong social influence. Although the choices of handsets 

and operators are distinct to each other, they are typically 

marketed together and often purchased at the same time. 

The above findings suggest that for both handsets and 

operators, social influence is more important than the media 

influence.  We also found that 32 % of the farmers (Table 

VI) in our sample have an education level above class ten, 

which matches the percentage of farmers being influenced 

by media while subscribing and buying the phones.  In fact, 

it has been observed that media influence is strong among 

the early adopters who are apparently more of risk takers. In 

reality in rural Bangladesh, this group also acts as referents 

to others having less or no education. 

As discussed in the literature review, „individual factors‟ is 

an important influencing part of mobile phone adoption in a 

rural context. In fact, how the external factors are impacting 

upon a person depends on the individual factors which are 

comprised of individual and demographic characteristics, 

and extent and type of social influences.  

   

C. Demographic Factors  

1) Age 

Table IV shows that people between 19 and 30 are the most 

prone to mobile phone usage in 2009, but the age group 31-

50 is not far behind and in fact they were the most frequent 

phone owners in 2008. The age group 19-30 is generally 

seen as the most important target group.   

 

2) Gender  

According to the UN-FAO [72], there are around 49% 

females and 52% males in Bangladesh. Women have a 

nearly 50% lower adult literacy rate than men and constitute 

around 46% of the farming population. The female share of 

non-agricultural wage employment in 2002 was 25 % [73]. 

There is a lack of literature describing to what extent women 

are mobile phone subscribers and users. The authors of this 

paper did not survey the gender ratio of mobile phone use in 

rural villages, but a general observation is that it is mainly 

dominated by men. In fact, we did not find any female 

farmers having mobile phones in our sampling. There is so 

far an only one study Hultberg [44] on Bangladesh that 

shows that men make 70% of the mobile calls, which 

indicate a distinct gender difference.  

3) Culture 

Almost 90% of Bangladesh‟s population shares the same 

language, culture and religion. Therefore, we did not find 

any noticeable characteristics or activities that can 

distinguish the adopters from the non-adopters in terms of 

their prevailing human culture. An interpretation of this 

observation could be the cultural homogeneity at the 

national level and socio-economic homogeneity at the rural 

level. According to Khan et al. [74], “except for the [small] 

tribal areas in the Chittagong Hill Tracts, Bangladesh is a 

homogeneous country in which all rural areas are generally 

similar”. 

4) Income and Households  

 

Table V indicates that, not surprisingly, the income level in 

our sample was very low and most people are poor 

according to the national statistics [2]. According to this 

table, 72% have a monthly household income of less than 

USD 84. This suggests that mobile technology in rural 

Bangladesh has been significantly spread even in the lower 

income groups. It further suggests that except as concerns 

TABLE III  

SOURCES OF AWARENESS PRIOR TO SUBSCRIBING TO MOBILE SERVICES 

 

Category  Influences  
Responses,  

N= 210, Year 2009 

Social norms Community use 65% 

Reasons of choosing 

the brand of handsets  

(not mutually 

exclusive)  

 

Human influence 

(friends, relatives, 

neighbors, and other 

early adopters). 

75 % 

 

Media influence 

(Radio, TV and 

newspapers). 

32% 

 

Reasons of choosing  

the operators  

(not mutually 

exclusive)  

 

Human influence 

(friends, relatives, 

neighbors, and other 

early adopters). 

58% 

Media influence 

(Radio, TV and 

newspapers). 

53% 

 

TABLE IV 

SURVEY RESULTS – AGE  

Age level  

(Those have mobile 

phones) 

2009 

N=210  

2008 

N=155 

18th and below 7% 0% 

19th –30th  47% 25% 

31st – 50th   40% 47% 

50th above  6% 28% 

 

TABLE V  

SURVEY RESULT – FARMERS‟ MONTHLY INCOME  
Monthly income level 

(household) 

 (Those who have mobile 

phones) 

2009 

N=210 

2008 

N=135 

US$ 84 and below 72 % 62 % 

US$ 85 – 145 22 % 27 % 

US$ 146 – 215 6 % 2 % 

US$ 215 above  0 % 9 % 

 

(1US$ = BGD Taka 70 approximately) 
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the choices of certain technology attributes (fixed vs mobile, 

post vs pre-paid, basic vs. advanced features etc.) and timing 

of adoption, income is not an important factor for the 

adoption and use of mobile phones in rural Bangladesh. 

5) Education 

According to the survey (Table VI), a majority of the 

farmers (68%) have an education level below the metric 

(class 10) or secondary schooling taught in native language 

(Bangla) and 25% have no formal education.  It has been 

observed that those who do not have any formal literacy are 

able to access the mobile phone interface by memorizing the 

signs or symbols instead of the letters. This at least suffices 

to be able to perform basic operation of the phones. 

6) Individual Characteristics  

A person who has high self-efficacy achieves compatibility 

towards adopting a new technology over time by exerting 

the required efforts. However in general, such self-efficacy 

among the farmers in Bangladesh is apparently low and 

therefore the influences of social norms are relatively 

higher. According to our 2009 survey, around 85% of the 

farmers opined that use of mobile phone had become a part 

of their daily lives. This opinion, and our overall 

observation, suggests that a particular buying behavior (i.e. 

extravagance) exists which is contradictory to the traditional 

pattern of (positive) correlation between income and 

consumption. People even manage to buy a mobile phone by 

taking loans from others or by saving money at the cost of 

sacrificing consumption of other essential goods. 

Examining farmers‟ intentions prior to deciding whether or 

not to buy a mobile phone, our 2009 survey (n=210) shows 

that farmers exhibited moderate innovativeness and a low 

level of individual uniqueness. They also had a need for 

cognition, and dependence on visualization rather than 

verbalization prior to using and adopting anything. A study 

by Islam et al. [7] also found that “Education, family size, 

farm size, annual income, farming and living expenditure, 

innovativeness, communication exposure, organizational 

participation and, aspiration were positively correlated with 

their use of information system”. 

7) Perceived Usefulness and Perceived Ease of Use 

Although the numbers presented in tables VII and VIII are 

on post-adoption data, they provide some indications for PU 

and PEU of the users.  According to Table VII, almost all 

farmers opined that use of mobile phones makes their daily 

lives easier mainly due to its mobility characteristics. It 

helps overcoming barriers of time and location and 

improves productivity.  On the other hand, Table VIII 

indicates that the English language is a major problem in 

accessing the interface and contents of the services. 

However, when they receive SMS, they use to seek help 

from their family members, neighbors or friends to interpret 

it. This indicates that due to strong social influence and 

perceived usefulness, linguistic and other operational 

barriers do not discourage people from using a service they 

deem to be useful. In fact, over time, users would be able to 

overcome the basic barriers that they initially thought of and 

faced in. 

8) Behavioral Intention and Use  

Table IX shows that the affective attitudes [75] in the form 

of trialability [13] or experiments [33], [60] apparently have 

little impact on the behavioral intentions of the farmers. 

Most of the users do not intend to change either operator or 

handset. However, some of the subscribers have intentions 

to change their handset probably either for enjoying better 

features as they already have achieved some operational 

skills or to buy brand new sets since many of them initially 

bought second hand sets from early adopters. Regarding the 

calling habits, a majority of the respondents make at least 

five calls a day, which can be considered as „frequent users‟ 

given the low economic status of the group.  Around 85% of 

these calls take place among relatives and friends, while the 

rest are mainly used for business purposes. 

D. Key Findings 

TABLE VI 

SURVEY RESULT – FARMERS‟ EDUCATION LEVEL   

Education level 

(Those have mobile phones) 
2009, N=210 

No formal education 25% 

1 – 10th Class 43% 

Secondary School 15% 

Higher Secondary 14% 

Graduate 3% 

 

TABLE VII  

FARMERS‟ PERCEIVED USEFULNESS (PU)  

Farmers’ Perceived Usefulness 

(PU) for Mobile phone usages 

Agreed 

N=210, Yr = 2009 

Makes the life easier 97% 

Useful in daily lives 95% 

Mobility  (overcoming time and 

location barriers)  

83% 

Productivity  (by saving money and 

making more money) 

80% 

 
TABLE  VIII  

FARMERS‟ PERCEIVED EASE OF USE (PEU) 

Statements  Responses  

It is so interesting to access the SMS 

and Internet features  

Disagreed= 57 % 

(N=210, Year = 2009) 

Features of mobile phone seem 

uncomfortable to use 

English  & SMS = All 

Making call : None 

(Year = 2009) 

Do you access Value Added Services? 
No = 75% 

(N=155, Year = 2008) 

 

TABLE IX 

 FARMERS‟ MOBILE PHONES USAGES BEHAVIOR 

Statements   Responses  

I will switch from my present phone 

operator soon 

(N= 210, Year 2009)   

Disagree = 80 % 

I will change my existing mobile 

handset soon 
Disagree = 72 % 

On average, how many calls do you 

make in a day? 

1 to 5 calls = 47 % 

6 & above  = 53 % 

On average, how many calls do you 

receive in a day? 

1 to 5 calls = 27 % 

6 & above  = 73 % 
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The following section details the key findings by populating 

the conceptual model (Figure 4) with the specific variables 

that our surveys, in combination with the arguments of 

related studies have found.     

As for external factors, market structure, infrastructure and 

tax policy of the government are the three major facilitating 

conditions.  Our evidence shows that mobile phone 

penetration rate increased dramatically during the time when 

the government abolished the monopoly in the 

telecommunication sector and reduced taxes on 

subscriptions and handsets. The network infrastructure (e.g. 

available base stations) is also a matter as it is directly 

linked to the „network effect (or externality)‟. Quick and 

wide expansion of the GP network created not only a 

positive effect on the customer base, but also created 

strategic advantages over other players in the market.  

Tech-service promotion is an external factor influencing the 

process of individual awareness. This in fact is the 

promotion of products and services on part of the contents, 

products and service providers. Although, media influence 

among the farmers is not so great due to the low availability 

of media (TV, radio and newspapers) and low literacy level, 

it affects indirectly through referents as part of social 

influence process. In fact, Social influence turned out more 

powerful than promotional factors in our study. Farmers 

want to share the experience and rely mainly on educated 

family members, friends and neighbors who either are early 

adopters or have knowledge about the products and services.  

The tech-service attributes include network stability, cost of 

subscription for services, bill payment options, user 

friendliness of the handsets and brand reputations. This 

factor influences directly both on the PU and PEU of an 

individual. While facilitating conditions and tech-service 

promotion are more of indirect factors, tech-service 

attributes affect directly the decision making process of an 

individual. Tech-service promotions and tech-service 

attributes are two new additions to those found in the 

literature review of technology acceptance models.   

The level of compatibility with the product and services, the 

extent of awareness in regard to the surrounding 

environment (e.g. what is going on around them, who is 

using what and why etc.), need for visualization rather than 

relying on words of mouth, and a tendency towards 

extravagant buying are the individual level characteristics of 

the farmers in Bangladesh. However, more or less, these 

characteristics are shaped and affected by a person‟s age, 

gender, occupation and education. We find that variances in 

age, gender and education are matters in regard to the nature 

and the extent of use and acceptance. In particular, we 

observed that the age group 19 - 30 is the most frequent 

users. The gender bias is strong; users are predominantly 

male. The survey also reveals that education has effect only 

on the choices of services, not on the decision of buying a 

phone. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 4.  Factors with associated variables in RUTAM influencing the 

adoption of mobile phones among the farmers in Bangladesh  

 

Mobility, better means of connectivity with others, 

productivity in terms of saving money and increasing 

profits, and a sense of enjoyment are the major 

considerations that influence the perceived usefulness. 

Although lack of literacy seems to be a barrier to access to 

the interface, it does not seem to deter an individual from 

using the services as and when required. We also observed 

that even users who do not have electricity used the mobile 

phones. They used to charge their handsets at neighbors‟ 

houses or a nearby rural market. This suggests a strong 

social influence and high perceived usefulness. It further 

indicates that while PEU is indeed a factor, PU is more 

important (as shown by dotted in Figure 4)  

Finally we find that despite the presence of socio-economic 

constraints, farmers are frequent users and have a low 

tendency to switch from one product or service to another. 
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V. CONCLUSION 

This paper has explored earlier theories and models on 

technology adoption and diffusion and summarized them 

into a conceptual research model, which has not been done 

before so comprehensively. We have detailed and 

rationalized the factors by means of empirical data and 

studies related to rural Bangladesh. The conceptual model 

populated with some factors as presented here can be useful 

for policy makers, service and technology designers and 

marketers, and researchers having particular interest to serve 

rural communities in developing regions. The inclusions of 

two new external factors – „tech-service promotion‟ and 

„tech-service attributes‟ – may be of special interest for the  

researchers devoted to technology acceptance and diffusion 

models.      

One limitation is our study is of course that we have not 

provided any formal testing of the RUTAM. We have 

provided empirical findings to validate the contents and the 

logic of it based on relatively a small sample size. In fact, 

the present version of RUTAM is a hypothesis which can be 

considered as the first step of extending the prevailing 

TAM, specially fitted for rural people in poor countries.  In 

this case, a formal testing in a larger sample would be one 

direction of future research. Strictly speaking we are not 

generalizing the results, but we still believe that the findings 

can be used, with caution, in other countries having similar 

socio-economic and technological contexts. 
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