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Abstract: Digital divide is referring to the gap between demographics and regions that have access to modern
information and communications technology, and those that don't or have restricted access such as internet. The
digital divide continues an important public policy debate that encompasses social, economic and political
issues. This research focuses on to identify internet accessibility factors at Pulau Tuba Langkawi. In this research
study, we focus on surveying internet accessibility and conducting an interview using quantitative study. Internet
accessibility is conducted using OpenSignal application. OpenSignal is application to build a network coverage
map of cellular network. For second method, quantitative survey was conducted by interviewing and
questionnaire, with the sample size of the survey is 30. From this research, the results show only two spots which
has good internet coverage which are near a primary school which are government owned premises. On the other
hand, the area along the beach has moderate to bad internet coverage and certain place such as Lubuk
Chempedak has very limited internet coverage. From quantitative survey, majority of population has average
competent level of knowledge and skills to use the internet application such as email, online banking etc.
Furthermore, the results show that majority of population strongly agreed that internet has the potential to
increase their income and market their local product to bigger market. However, majority of them unable to use
the internet and benefits from it due to poor internet accessibility. Therefore, more IT educational program and
training should be given, and the government and local authority must play its part to improve the internet
infrastructure so that the population did not continue being left out from the development of digital economy.
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1. Introduction

In todays globalized and connected world, digital divide is one of the prevalent issues especially among rural
areas communities. According to a study, almost 51% of global population do not have access to the internet [1],
while in Malaysia rural communities only account to 30% of internet users [2]. This shows a huge disparity in
internet penetration among urban and rural population. Due to digital divide, rural communities unable to
benefits directly from government initiatives to digitalized economy, education and government services. As for
student in rural communities, they will unable to participant in online-based learning especially during
mandatory Covid-19 quarantine [3] [4].Thus, it will be difficult for them to lift themselves out of poverty
especially small scale farmers even though there are various efforts being done by the government [5].

In Malaysia, among the rural communities which is under-developed and needed attention is in Pulau Tuba,
Langkawi. Based on study conducted by [6], the population of Pulau Tuba has high unemployment rate, low
education attainment and lack of infrastructure especially in telecommunication. Thus, a comprehensive study
needs to be conducted to identify the factors which contributed to digital divide issue among Pulau Tuba
population.

Several work has been conducted by [7]-[13] regarding digital divide among rural population. Both, the
work of [7], [11] are conducting their digital divide studies in Africa continent. The work of [7] identified digital
divide among different genders in Rwanda and their findings shows that digital divide among women is cause by
social and cultural factors. While the work of [11] explore the suitable technology to reduce digital divide among
African population. But both works did not cover Malaysian population and infrastructure factor. The work of
[9] examine the impact of digital divide during Covid-19 pandemic, but the discussion is limited to the impact of
digital divide towards the ability of the population in accessing healthcare system. The study of [10], [12] and
[13] look at the factor of social privileges and material access to the internet, but it not focusing on broadband
infrastructure factors. The work of [8] examine digital divide issue in Northern area of Malaysia which cover the
location of Pulau Tuba, but the work did not include infrastructure factor. Based on previous studies, no study
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has been done to identify the factor which cause digital divide among the population of Pulau Tuba even though
they have high poverty rate compared to other rural areas in Malaysia.

This paper addresses the gap by performing a study to identify whether internet infrastructure factors
contributed to digital divide issues among Pulau Tuba population. The study will involve gathering the cellular
internet coverage data on the island and conducting a quantitative survey on the population. The result of the
study will benefit the Malaysian government and policy maker to more effectively reduce digital divide issues
among the population and ultimately lift them out of poverty.

2. DIGITAL DIVIDE AMONG PULAU TUBA POPULATION

Digital divide is a social issue which associated with disparity of information between people who have
access to the computer/internet and people who don’t. The issue and research on digital divide are not new, it is
ongoing for the past 20 years [14] and keep evolving based on economic situation and technological changes.
Factors such as culture background, social structure, broadband infrastructure, computer access, and income are
one of many factors which contributes to digital divide issue among rural population. Reducing digital divide
among rural population should become the priority of the government as it causes income inequality and worsen
the poverty among rural population despite increasing GDP of a nation [15]. Thus, to achieve United Nation
Sustainable Development Goals (SDG) [16] in eradicating poverty, digital divide problem among rural
population especially in Pulau Tuba need to be address accordingly.

Pulau Tuba is an island which is located 3.4 nautical miles from Langkawi Island in Malaysia. The size of
Pulau Tuba Island is approximately 20 square kilometers and being inhabited by 4000 people [16]. The
economic activities in the island consist of small-scale farming, fishery, traditional craft and other small-scale
business/services. Even though it is not located far away from Langkawi Island, which is economically
developed, Pulau Tuba is one of area in Malaysia which has high unemployment and poverty rate among its
population [6] [17]. Digital divide may contribute to the poverty of the island population as there is lack of
proper infrastructure and technology education among the population.

An extensive and reliable broadband infrastructure is one of the enablers of digital economy in rural
communities [18] [19]. With internet access, people will able to benefits from government online services [20],
doing online business, get an online education and many more online services. But for people without internet
access, they will unable to benefits from the online services and will be left out from digital economy. The
broadband infrastructure consists of coax cables, fiber optic cables, cellular tower, network or wireless
equipment and various other ancillary equipment. To access the internet, the broadband services are delivered
via 4G, 3G, DSL, FTTX, WIMAX protocol and the cost of the services is one of the major factors to determine
broadband penetration especially among rural population [21] [22].

3. METHODOLOGY

There are two methods used in this study. The first method involves surveying internet coverage in Pulau
Tuba using an internet coverage maps tools while the second method involve conducting an interview among the
local population using quantitative survey.

A. Internet Survey

For the first method, the survey on internet infrastructure in Pulau Tuba is conducted using OpenSignal
application [22]. OpenSignal is a mobile application which use crowdsourcing data to build a network coverage
map of cellular network. When smartphone user connects to cellular network in certain area and perform a
speedtest, details of the cellular connection data will be collected and stored to OpenSignal server with user
consent. OpenSignal will then use the data to map which area has good or bad 3G/4G cellular coverage. Figure 1
shows OpenSignal Interface overlooking Pulau Tuba, Langkawi. The apps interface shows cellular coverage
map based on area; green color indicates the area has a good cellular signal strength while red color indicates the
area has a weak cellular signal strength. The interface also able to filter the coverage based on network type (e.g.
3G, 4G) and service provider.

The Survey in the first method will be conducted based on flowchart in Figure 2. At the initial stage of the
survey, initial information such as Pulau Tuba area size, population size, area of settlement and available telco
services. The initial information is obtained from local government office at Pulau Langkawi and journal article
from another research. The initial information is crucial as it provide us with better understanding on the local
environment and allows us to plan carefully the data collection process on the field. The next stage is going into
the field and collect the internet coverage data using smartphone which has been installed with OpenSignal
Application.
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In data collection phase of the second method, two smartphones were used, and the cellular signal is gathered
at three settlement which are Pekan Tuba, Lubuk Chempedak and TanjungPandan. The cellular coverage data
was captured at 10 point in the settlement area and data which collected are signal strength, internet speed and
telco tower location. The signal strength (Dbm) of the area shows whether the population able to access telco
services in the area. When the population able to access the telco network, to indicate the quality of the services,

the Internet speed test was conducted. The last stage is analyzing the data which has been collected and discuss
the findings in a written report.
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Figure: 1. OpenSignal Mobile Application
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Figure: 2: Internet Survey Method Flowchart

B. Quantitative Survey

For the second method, quantitative survey was conducted by interviewing the population using a
questionnaire. Since Pulau Tuba has small population (4000), the sample size of the survey is 30 and the process
took 2 days. The survey process was conducted based on flowchart in Figure 3. Just as the first method, the
initial phase involves gathering initial information which was used for planning the data collection phase. The

initial phase was also used to obtain permission from local authority and village head to conduct research on
their area.

The next phase is about preparing the questionnaire, the question and option is shown in table 1. The
questionnaire was design to gather information regarding population demographic, income, computer and
internet access, cost of internet subscription and their sentiment about the usage of internet. After the
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questionnaire has been prepared, the next phase involves going into the field for data collection. The data
collection was conducted from door-to-door, around the shop or coffee shop area. As the first method, the data
collection was conducted at the Pekan Tuba, Lubuk Chempedak and TanjungPandan settlement. After data has
been collected, the questionnaire was compiled, analyzed and reported.
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Figure: 3:Quantitative Survey Method Flowchart

Table 1. Questionnaire Sample.

No Question Respond Option
1. | Gender Male or Female
2. | Age Less than 20, 20-30, 30-40, 40-50, More than 50 Years
old
3. | Occupation Fisherman, Farmer, General Worker, Businessman,
Private Company, Other
4. | Occupation Agriculture/Fishery, Tourism, Construction, Government,
Industry/Field | Services, Other
5. | Monthly Less than RM1000, RM1000-1500, RM1500-2000, 2000-
Income 2500, 2500-3000, 3000-5000, 5000-8000, 8000-10000,
More than RM10000
6. | Smartphone Yes or No or Sharing
Ownership
7. | Computer Yes or No or Sharing
Ownership
8. | Internet Yes or No
Access
9. | Internet Less than RM 50, RM50-100, RM100-150, RM150-200,
Access More than RM 200
Monthly Cost
10. | Internet Usage | No Knowledge, Not Competent, Average, Able,
Skill Competent
11. | Do you agree | Yesor No
Internet able
to market your
local product?
12. | Do you agree | Yesor No
Internet able
to increase
your monthly
income?
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4. RESULTS AND DISCUSSION

The results discussed in the following present the data which are collected using two methodology in Pulau
Tuba Langkawi. The data are presented using Pie and Bar chart for visualization to aid analysis process.

A. Internet Survey Result

The population of Pulau Tuba is concentrated at the area of Pekan Tuba, Lubuk Chempedak and
TanjungPandan settlement. Thus, telecommunication infrastructure such as cellular tower was built in the area.
In OpenSignal result, area with either 3G or 4G coverage was mark with color. Area with red mark indicates bad
coverage while green mark indicated a good coverage. Based on 3G and 4G specification [23], by average, each
mark covers an area of 500 square meters [24]. Area without any color marking indicates either its only covered
by GSM/2G or not covered with any cellular network. Either way, both indicated local population unable to
access the internet at that area. Figure 4, 5 and 6 shows cellular coverage map of Pekan Tuba, Lubuk Chempedak
and TanjungPandan settlement.

Tuba Beach €9
Resort Langkawi ¥

Mini Pusat Internet
Pulau Tuba

Sekolah Kebangsaan @
Pulau Tuba

'
<>

Goaogle

Figure 4: Cellular Coverage in Pekan Tuba
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Figure 6: Cellular Coverage in TanjungPandan

1714



A Case Study On Digital Divide And Access To Information Communication Technologies (Icts) In Pulau Tuba,
Langkawi, Malaysia

Based on Figure 4, it shows that the area around Pekan Tuba has limited cellular and internet coverage. There
are only two spots which has good internet coverage which are near a primary school and mini internet center
which are government owned premises. On the other hand, the area along the beach has moderate to bad internet
coverage. Based on Figure 5, Lubuk Chempedak has very limited internet coverage as there is only one spot with
moderate to bad internet coverage. The area is also located near the area of school premises. For TanjungPandan
settlement, data in figure 6 also shows a very limited internet coverage. There is one spot which offer good
internet coverage near the jetty area. All cellular network coverage map data was compiled and presented as a
pie chartas in figure 7 for better analysis.

Cellular Network Coverage (km?2)

pF

= Good Coverage (3G/4G) = Bad Coverage (3G/4G) = No Coverage

Figure 7: Cellular Coverage Map of Pulau Tuba

Figure 7 shows large portion of Pulau Tuba do not have internet coverage, only 3.5 square kilometers area
has internet coverage. The data also shows that the internet coverage is concentrated at the area which has
government premises such as school and internet center. This issue will become a factor which contributed to
digital divide among the population. With limited internet coverage and infrastructure, only small amount of
population will be able to benefits from digital economy. Majority of population will unable to use the computer
and internet as a catalyst to lift themselves out of poverty.

B. Quantitative Survey Result

The result of the quantitative survey on Pulau Tuba population is presented as follows. Figure 8 shows the
data regarding devices and internet access. Figure 9 shows monthly cost of subscribing to internet services,
Figure 10 the level of knowledge and skills using the internet and lastly Figure 11 shows the population
sentiment towards internet usage.

Devices and Internet Access
30

24

25 23 23
20
15
10
6 7 7
) . . .
(o]
Own Smartphone Own Computer Internet Access

HYes M No M Share
Figure 8: Devices and Internet Access Among Pulau Tuba Population

Figure 8 shows that, majority of the population own a smartphone and minority of the population own a
computer. Nevertheless, both smartphone and computer able to connect to the internet. Moreover, figure 8 shows
that majority of population able to access the internet. This shows access to computer and technology devices is
not a major factor contributed to digital divide among the population.
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Monthly Internet Cost
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Figure 9: Monthly Internet Cost being Spend by Pulau Tuba Population

Figure 9 shows that, 60% of population spend less than RM 50 monthly for Internet subscription. Based on
average monthly income of the population which around RM1000, they able to afford Internet services. The data
shows that internet subscription cost is not the main factor that led to digital divide in Pulau Tuba.

Knowledge and Skills Using The Internet

= No Knowledge = Not Competent = Average Able = Competent
Figure 10: Knowledge and Skills of Using The Internet among Pulau Tuba Population

Based on data in Figure 10, Majority of population has average to competent level of knowledge and skills to
use the internet.While,47% of population has no knowledge and not competent to use the internet application.
The percentage of population with no knowledge should be made lower so that more population are given the
opportunity to ripe the benefits of the internet. Thus, more IT educational program and training should be given
to the local population.

Population Sentiment Towards Internet Usage

Do you agree Internet able to increase your
monthly income?

local product?

Do you agree Internet able to market your l
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30

B No HmYes

Figure 11: Pulau Tuba Population Sentiment Towards Internet Usage
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Figure 11 shows that majority of population strongly agreed that Internet has the potential to increase their
income and market their local product to bigger market. This means the population want to use the internet and
understand its potential to improve their living standard and economy condition. But based on Internet survey
data, majority of them unable to use the internet and benefits from it due to poor internet infrastructure of the
island. This is the main factor which led to digital divide problem among the population of Pulau Tuba.
Therefore, the government and local authority must play its part to improve the internet infrastructure so that the
population did not continue being left out from the development of digital economy.

5. CONCLUSION
The findings from this study shows large portion of Pulau Tuba, Langkawi do not have internet coverage,
only 3.5 square kilometers area has internet coverage. This result shows that the internet coverage is
concentrated at the area which has government departments such as school etc. Furthermore, the result shows
that majority of population strongly agreed that internet connectivity has the potential to increase their income
and market their local product to bigger market. For next project, we will develop E-commerce system to
commercialize products with a large potential consumer market.
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