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1. INTRODUCTION

The fact that broadband Internet has proven to aid 
social and economic development at the individual and 
country levels has led the United Nations to categorize it 
as a basic human right (Katz & Callorda, 2019; Melhem, 
2016). Regrettably, not all of the global population enjoys 
that right, as there is a usage gap in several parts of the 
world (Inegbedion, 2021). As recent global reports on In-
ternet connectivity show a narrowing coverage gap (95% 
of the global population covered), the world now has a 
usage gap to deal with (International Telecommunication 
Union [ITU], 2022). According to reports, 3.2 billion peo-
ple have access to broadband Internet but do not use it. 
Most of these people live in rural areas in lower-middle-
income countries (LMICs), which make up 93% of the 
world�s unconnected population (GSMA, 2021b).

Considering the potential broadband contributions 
to countries� economies, many nations have been taking 
initiatives to close the connectivity gap, majoring in build-
ing up national infrastructure and on macro-level aspects, 
such as governmental industry-related policies. However, 
as global reports show that the broadband connectivity 
gap is narrowing, the usage/adoption gap continues to 
widen (GSMA, 2022; International Telecommunication 
Union [ITU], 2022). As technology adoption always ap-
pears to be a continuous, long, and slow process com-
pared to its introduction, which comes as a discrete event, 
understanding the adoption process and all factors that 
accelerate the process are of utmost importance (Hall & 
Khan, 2003). Hence, interventions to accelerate technol-
ogy adoption require coining micro-level individual fac-
tors and macro-level efforts from both the demand and 
supply side of the broadband ecosystem, as these two are 
inseparable (Sopha et al., 2017).

To achieve large-scale technology adoption, two attri-
butes must be considered: Each person is an autonomous 
decision maker on whether to adopt or not, and influences 
from the surroundings, such as people, governments, and 
service providers (Pakravan & MacCarty, 2021; Venkatesh 
et al., 2012). In addition to technological attributes, several 
technology adoption theories have underlined the critical 
roles of user attitudes, perspectives, assessments, social 
factors, and impediments in the adoption of any technol-
ogy (Sharma et al., 2014). Thus, the theory of planned 
behavior (TPB), one of the most popular theories in be-
havioral sciences, is used in this study to assess consumers� 
intentions to adopt broadband Internet in rural LMICs 
(Bosnjak et al., 2020; Lai, 2017). Where there are many 

applications of TPB in studying technologies adoption, 
with some listed here: Gantz (2020), Kamble et al. (2019), 
Pakravan and MacCarty (2020), Pakravan and MacCarty 
(2018), and Zhou (2016), little is known about its ap-
plication around broadband Internet arena, specifically 
in the rural areas of LMICs. With an emphasis on rural 
inhabitants in LMICs and their intention to adopt broad-
band Internet, this study contributes to the expanding 
body of research on this topic. The LMICs in this study 
are exemplified by Tanzania. It will also assist policymak-
ers in making decision-based intervention mechanisms 
to address the broadband adoption gap. The remaining 
sections of the paper are organized as follows: theoretical 
background, related studies, methodology, results, discus-
sion of the results, conclusion, and limitations and future 
studies.

2. THEORETICAL BACKGROUND AND 
HYPOTHESES DEFINITION

2.1. Broadband Internet Overview
Broadband networks are defined by the ITU as those 

that are able to deliver the Internet at a speed faster than 
the Integrated Services Digital Network principal rate of 
1.5 Mbps or 2.0 Mbps (International Telecommunica-
tion Union [ITU], 2003). Broadband networks provide 
broadband Internet. Digital subscriber lines, cable mo-
dems, fiber optics, broadband overpower lines, satellites, 
and wireless radio, all of which are divided into fixed and 
wireless categories, are just a few of the several underlying 
technologies that can be used to access these networks. 
Fixed broadband technologies have proven costly and 
challenging to build in developing countries, especially in 
rural areas; hence, wireless mobile technologies play a cen-
tral role in broadband service provision (Prieger, 2015).

Broadband technology is regarded as a general-pur-
pose technology that serves a broad range of uses (Naugh-
ton, 2016). It has been able to revolutionize people�s lives 
in many aspects, such as education, industries and manu-
facturing, health, governance, and the environment; good 
examples are seen in developed countries (Koutroumpis, 
2019). According to studies, mobile broadband penetra-
tion boosts countries� gross domestic product (GDP); for 
every 10% penetration increase, middle-income countries� 
GDP increases by 1.8%, while low-income countries� GDP 
increases by 2% (Bahrini & Qaffas, 2019; Ghosh, 2017; 
Katz & Callorda, 2019). However, until broadband is ad-
opted and used at its full potential, the technology is of 
little use.
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2.2. Broadband in Tanzania
Tanzania has maintained its status among the LMICs, 

with a gross national income of $1,136 and GDP growth 
of 4.2% in 2021 (World Bank, 2022). There are 61.7 mil-
lion people living in the nation, and 64.05% of them live in 
rural areas (Tanzania National Bureau of Statistics [NBS], 
2022). In Tanzania, 98% of the population subscribes to 
telecommunications services, with mobile networks ac-
counting for 99.86%. Tanzania has a 50.6% Internet pene-
tration rate, with the majority of users accessing it through 
mobile devices (Tanzania Communications Regulatory 
Authority, 2022).

Research claims that 86% of rural residents lack Inter-
net access, compared to 44.6% of urban residents, mak-
ing them the most deprived group (Mothobi et al., 2017). 
Moreover, 48% of the Tanzanian population lives under 
a broadband footprint, but they do not use it (GSMA, 
2021a). Initiatives to push Internet uptake, especially in 
rural areas, were put in place, such as the Universal Com-
munication Services Access Fund and National Informa-
tion and Communication Technologies Broadband Back-
bone, but Internet penetration is not growing at a faster 
pace compared to the early Internet days of 15% between 
2011-2015, as opposed to 6% between 2016-2020 (Tanza-
nia Communications Regulatory Authority, 2021). With 
such statistics, Tanzania is a better candidate to exemplify 
other LMICs in this study.

2.3. Adoption Theories
As there is still a broadband usage gap globally, estab-

lishing successful strategies for promoting end-user ac-
ceptance and the subsequent use of broadband remains a 
fundamental challenge (GSMA, 2021b; International Tele-
communication Union [ITU], 2021; International Tele-
communication Union [ITU] and United Nations Educa-
tional, Scientific and Cultural Organization, 2021). Many 
theoretical models have been established to comprehend 
user adoption of technologies. In their theory of reasoned 
action (TRA), Fishbein and Ajzen (1975) highlighted that 
the main determinants of technology adoption intentions 
are attitudes toward behavior (ATB) and the impact of 
subjective norms (SN). Despite its application in several 
settings, TRA failed to consider volition control as one 
of the factors driving adoption behavior. To address the 
issue of volitional control, Ajzen (1985) established TPB, 
which adds perceived behavioral control (PBC) to exist-
ing constructs as a driver of the intention to engage in a 
behavior. Moreover, as an extension of TRA, Davis (1989) 
introduced the technology acceptance model (TAM), 

which predicts a person�s adoption and utilization of 
technology based on perceived usefulness and perceived 
ease of use. Although TAM is among the most popular 
adoption models, the attitude construct was left out in the 
final conceptualization, casting doubts on it, as Ajzen et 
al. (2018) argued that attitude is an important key predic-
tor of behavior. Furthermore, the diffusion of innovation 
(DOI) theory developed by Rogers (1995) holds that the 
adoption of technology is influenced by social systems, 
innovation, time, and communication channels. However, 
Jokonya (2017) argues that DOI is deterministic in nature 
and concentrates more on the technical side of technol-
ogy, ignoring the social context. Technology adoption is 
said to go beyond technical aspects as it must incorporate 
social, economic, and political factors (Sopha et al., 2017).

Given its scientific legitimacy, TPB is a notable behav-
ioral action model compared to others when it comes to 
developing strategies and designing intervention mecha-
nisms (Ajzen & Schmidt, 2020). TPB considers all the ele-
ments that could directly or indirectly influence behavior 
through behavioral intention, which has been proven to 
be the strongest predictor of one�s involvement in a certain 
activity (Canova & Manganelli, 2020). Three variables: 
ATB, SN, and PBC are used in the TPB to determine in-
tention. ATB refers to one�s opinion of a behavior, whether 
favorable or unfavorable, whereas SN refers to the per-
ceived influence of friends, family, or other individuals on 
decision making. The concept of PBC refers to how one 
perceives their level of control over their own conduct.

Several studies have employed TPB to investigate the 
intention towards using or adopting certain technologies. 
Recent studies are listed herein: blockchain cryptocur-
rency adoption in an e-government context (Schaupp 
& Festa, 2018), mobile learning adoption by medical 
students (Azizi & Khatony, 2019), blockchain adoption 
as a supply chain technology (Kamble et al., 2019), adop-
tion of embedded telemedicine support services (Gantz, 
2020), adoption of low-carbon agriculture technologies in 
China (Yang et al., 2022), ICT adoption among intensive 
shrimp farmers (Ulhaq et al., 2022), adoption of green 
technology in Pakistan (Zeng et al., 2022), and technology 
adoption among small retailers (Aithal et al., 2023). The 
aforementioned studies justify the role that TPB can play 
in examining the factors influencing technology adoption. 
However, to the best of our knowledge, there is limited 
research on intention-based studies using TPB in rural 
broadband Internet adoption.
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2.4. Hypothesis Definition
Since this study�s goal is to examine rural dwellers� 

intention to adopt broadband Internet using TPB, its hy-
potheses revolve around the aforementioned theory with 
the addition of demographic features. The central tenet of 
the theory of TPB is that intentionally planned behaviors 
are predicted by the intention toward such behaviors ex-
pounded by ATB, SN, and PBC. This subsection formu-
lates the hypotheses for intention exploration adopted in 
this study, as summarized in Fig. 1.

According to TPB, attitude acts as an evaluative incli-
nation toward behavior because of its relationship with 
intention (Ajzen et al., 2018). The idea of attitude, which 
expresses positive or negative thoughts about a certain 
behavior, is seen as a key factor determining the intention 
in many earlier studies on technology adoption, including 
Azizi and Khatony (2019), Mazambani and Mutambara 
(2020), Yang et al. (2017), and Shalender and Sharma 
(2021), to mention but a few. Therefore, the definition of 
hypothesis H1 is

H1: The behavioral intention of LMIC rural residents 
to adopt broadband Internet and their attitude toward do-
ing so are significantly and positively correlated.

The SN stems from the belief that people�s intentions 
to engage in specific behaviors are influenced by the opin-
ions of significant others. Studies by Lin et al. (2020), Rana 
et al. (2019), Chu and Chen (2016), Masud et al. (2016), 
and Jing et al. (2019), to name just a few, have shown that 
SN significantly affects one�s intention to use technology. 
Therefore, the definition of hypothesis H2 is

H2: The behavioral intention of LMIC rural residents 
to adopt broadband Internet and their SN toward doing 
so are significantly and positively correlated.

Despite having a good attitude toward technology, 
some people may not think they are capable of using it; it 
is until they believe they have control over how technol-
ogy is used that their intention to use it rises (La Barbera 
& Ajzen, 2021). Several researchers, e.g., Lin et al. (2020), 
Anser et al. (2020), and Mohr and Kühl (2021) have found 
strong empirical evidence for this association. Therefore, 
the definition of hypothesis H3 is

H3: The behavioral intention of LMIC rural residents 
to adopt broadband Internet and their perceived behav-
ioral control toward doing so are significantly and posi-
tively correlated.

Not only do the TPB�s constructs influence intention 
to adopt technologies, but demographic features have also 
been proven to do so. Numerous studies have demonstrat-
ed the impact of age, income, and education on technol-
ogy use, to name a few: Yu et al. (2017), Puspitasari and 
Ishii (2016), Lee and Coughlin (2015), and Sharma (2015). 
Therefore, the definition of hypothesis H4 is

H4: The behavioral intention of LMIC rural residents 
to adopt broadband Internet and their age, education, and 
income toward doing so are significantly and positively 
correlated.

3. METHODOLOGY

3.1. Study Design
This study employed a cross-sectional survey ap-

proach, following Creswell and Creswell (2017) recom-
mendations, to examine users� intentions to use broad-
band Internet in LMICs using Tanzania as an example. 
Due to its quick turnaround, data standardization, and 

http://www.jistap.org
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affordability, survey research was the method of choice for 
gathering data (Babbie, 2021).

3.2. Target Population & Participant Recruitment
This study targeted people living in rural areas of 

LMICs, as exemplified by Tanzania. The study was inter-
ested in places that have a broadband footprint but poor 
Internet usage. The authors had to fetch information from 
service providers concerning rural areas with broadband 
services, but characterized by poor usage/adoption. People 
invited to participate in the survey were recruited from 
rural areas with such features as the villages listed herein: 
Olkung�wado (Arusha), Mgwashi (Tanga), Teule (Tanga), 
Jitengeni (Tanga), Chemba (Dodoma), Chinangali II 
(Dodoma), and Mlali (Dodoma). With the assistance of 
village executives, a non-probability voluntary response 
sampling was adopted to recruit participants. The survey 
was planned to be administered to 175 participants (25 
people from each village). Jenkins and Quintana-Ascencio 
(2020)�s recommendations for a minimal number of 
participants in studies involving regression served as the 
basis for sample size determination. Out of the expected 
175 participants, only 155 consented to participate in the 
survey (almost an 88.57% response rate), which was suf-
ficient to capture the intended data.

3.3. Survey Development & Administration
Since the study employs TPB to examine the intention 

to adopt broadband Internet, the survey development and 
administration followed the guidelines of Ajzen (2006). 
Nonetheless, a well-established questionnaire must go 
through properly defined steps: the elicitation stage, pilot 
research, and a final questionnaire (Taherdoost, 2016). 
The survey started with the elicitation process, involv-
ing 30 participants from two villages among the villages 
of interest (Olkung�wado and Chinangali II). Exploiting 
focus group discussions, beliefs, and opinions regarding 
the topic under study were elicited using open-ended 
questions. Thereafter, the authors applied content analysis 
to summarize the themes that later paved the way for the 
initial questionnaire, with 45 items divided into three sec-
tions: demographic features, broadband usage, and TPB�s 
constructs. A 5-point Likert scale, with 1 representing 
�strongly disagree� or the equivalent and 5 representing 
�strongly agree� or the equivalent, was used to score the 
potential answers to the TPB constructs.

To identify questionnaire issues and flaws in the ques-
tion-answering process as well as other potential measure-
ment errors, we invited three experts (survey methodolo-

gists) to analyze the questionnaires. The questionnaire was 
refined during this process, which decreased the number 
of items to 40, leading to the creation of a pilot question-
naire. A pilot survey was conducted with 30 individuals 
(number recommended by Viechtbauer et al. [2015]) to 
confirm the testing instrument. To capture different per-
spectives, the aforementioned individuals were sourced 
from Chemba and Mlali, which are different villages from 
those used in the elicitation stage. The pilot test led to 
modification of the questionnaire to contain 35 items. The 
survey tool is attached as Appendix A.

With survey administration, which took three weeks, a 
research administered technique was opted as rural dwell-
ers in most of the developing countries (Tanzania in this 
study) are characterized by poor literacy and digital skills 
(World Bank, 2016). With this technique, a researcher can 
clarify questions, ensure the completion of a question-
naire, and obtain a higher response rate, as well as greater 
control of the environment. Both the pilot test and the 
survey itself were conducted using a free open-source tool 
for data collection called KoboToolbox.

3.4. Measures
3.4.1. Demographic and Broadband Usage Features

Demographic and broadband usage features (12 items 
in total) were among the measures incorporated in this 
study. This helped the researcher grasp knowledge about 
the participant in question and hence employed a bet-
ter approach to drain the data for the questionnaire. Age, 
sex, income, and level of education were examined as 
demographic features. Moreover, mobile phone owner-
ship, smartphone ownership, Internet usage, and general 
Internet knowledge were investigated as broadband usage 
features. The most important features in this category are 
depicted in Table 1. This section contains background 
data to evaluate the accuracy of the TPB responses. Gov-
ernmental and non-governmental institutions may benefit 
from the responses provided by these measures.

3.4.2. Attitude Toward Behavior
A measure of attitude toward the behavior itself is nec-

essary to predict a specific action in relation to a particu-
lar conduct (Ajzen et al., 2018). This survey deployed six 
indirect items inquiring about attitudes toward broadband 
and their outcome evaluations. The items revolved around 
the relation between broadband Internet and income, 
social services (health, education, etc.), civic engagement 
in governmental affairs (e.g., Generally speaking, using 
broadband Internet in a rural area is very harmful/harm-







Sadiki Ramadhani Kalula, et al., Examining Users’ Intention to Adopt Broadband

67

The aforementioned statistics are summarized in Fig. 2. 
Most of the participants owned a mobile phone (91.6%), 
but only 18.1% of them had phones that could access the 
Internet, which happened to be the same percentage of 
Internet users among the participants.

4.2. Reliability Test




















