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Abstract 
 

This study explores the implementation of Optical Line Terminal (OLT) technology by 
Internet Service Providers (ISPs) startups in underserved and remote areas of Indonesia, 
examining its effectiveness, challenges, and opportunities. The research reveals that OLT 
technology can significantly improve internet service quality, with measurable increases in 
speed (up to 30%) and reliability (20% improvement), especially in rural areas. However, 
ISP startups face several technical challenges, including inadequate fiber optic 
infrastructure, high initial investment costs, and the complex geographical conditions 
across Indonesia’s diverse islands. Regulatory barriers, such as lengthy licensing processes 
and inconsistent policies, further hinder the deployment of OLT technology. Despite these 
challenges, the study identifies key opportunities for ISP startups to overcome these 
obstacles. Collaboration with government initiatives like the Palapa Ring and the potential 
integration with 5G and IoT technologies can reduce costs and accelerate network 
deployment. Additionally, leveraging existing infrastructure enables faster expansion of 
broadband services, particularly in remote regions. The research also finds that ISP startups 
adopting OLT technology can significantly narrow the digital divide by expanding service 
coverage in underserved areas, with a noted 25% increase in digital inclusion. These 
findings offer valuable insights for policymakers and business leaders, informing strategies 
to optimize OLT technology and foster a more equitable digital transformation across 
Indonesia, particularly in expanding access to broadband internet in marginalized regions. 
 
Keywords: Optical Line Terminal (OLT), Startup ISPs, Network Technology, Internet 
Service Providers (ISPs), Digital Divide   
 

 
1. INTRODUCTION  
 

Communication technology continues to develop along with the increasing need 
for fast and reliable internet connectivity. In Indonesia, the Internet has become 
an integral part of everyday life, covering various sectors such as education, 
business, health, and government. One of the technologies that is the backbone of 
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the internet network is the Optical Line Terminal (OLT), an essential component 
in fiber optic network infrastructure [1]. This technology offers high speed [2] and 
network stability [3], which is very suitable to support the growth of Internet 
Service Providers (ISP) startups. However, the implementation of OLT in 
Indonesia, especially by ISP startups in the region, still faces various challenges and 
opportunities that need to be understood more deeply. 
 
ISP startups in Indonesia have great potential to answer businesses internet needs 
in areas they have yet to reach. They often operate in rural or semi-urban areas, 
where internet penetration is still low. According to a report from the Central 
Statistics Agency (Badan Pusat Statistik/ BPS), only around 56% of households in 
rural areas have internet access, compared to 82% in urban areas [4]. This digital 
divide is an opportunity for ISP startups to play a significant role in providing 
internet services in underserved areas. However, implementing OLT in Indonesia 
faces major infrastructure challenges. The fiber optic infrastructure required by 
OLT is often not adequately available in many areas, and ISP startups often have 
to bear the high costs of building this infrastructure from scratch. In addition, 
Indonesia diverse topography, such as mountains, valleys, and remote islands [5], 
poses a significant technical challenge in building fiber optic networks. 
 
Regarding regulation, ISP startups are also faced with the complexity of 
telecommunications licensing and regulations in Indonesia. According to a report 
from the Indonesian Internet Service Providers Association (Asosiasi Penyelenggara 
Jasa Internet Indonesia/ APJII), many startups need help meeting the administrative 
and technical requirements to obtain an operational license [6]. This complicated 
process often hinders them from providing services, especially in remote areas that 
need internet access the most. Competition with major operators is also an obstacle 
for ISP startups. Major operators often have significant capital and established 
infrastructure to offer services at competitive prices. The initial investment 
required to implement OLT technology can be a severe challenge to ISP startups, 
mainly when they compete on service prices with established operators. 
 
Implementing OLT technology also offers various opportunities. This technology 
can provide an efficient and reliable solution to meet internet needs in remote areas 
[7]. With its high capacity and ability to serve many customers in one network [8], 
OLT can be one of the competitive advantages for ISP startups. In addition, 
government initiatives, such as the Palapa Ring program and village digitalization 
[9], support ISP startups in expanding their reach by utilizing existing 
infrastructure. With the development of technology and the increasing need for 
the Internet, ISP startups have the opportunity to innovate by offering affordable 
and high-quality Internet services. Collaboration between the government, 
technology providers, and ISP startups can also be a strategic step to overcome 
obstacles such as infrastructure availability, costs, and regulations. 
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This study will explore previous studies that identify challenges and opportunities 
in implementing OLT by ISP startups and potential solutions proposed by 
researchers and practitioners. It will examine the challenges and opportunities in 
implementing OLT technology in Indonesia, especially for ISP startups operating 
in the region. It is expected to provide in-depth insights to support the 
development of ISP startups while encouraging inclusive digital transformation 
throughout Indonesia. 
 
 
2. MATERIALS AND METHODS 
 
This research was conducted systematically following several stages, from data 
collection to analysis of selected studies [10]. This systematic literature review 
examines the challenges and opportunities in applying OLT technology for Startup 
ISPs in Indonesia. This study discusses the findings obtained from the selected 
studies and answers the research questions posed in this literature review. The 
systematic literature review research process involves a detailed search strategy, 
including identifying sources of information, determining inclusion and exclusion 
criteria, selecting relevant and quality documents, and extracting data from these 
sources to produce meaningful insights [11]. The final stage of this study presents 
the conclusions of the systematic literature review, which highlights the benefits, 
challenges, and implications for future research related to the application of OLT 
technology in the context of startup ISPs in Indonesia. 
 

 
Figure 1. Stages of This Research Methodology [12] 
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The systematic steps in this literature review are designed to ensure that this study 
can provide a comprehensive and in-depth understanding of the implementation 
of OLT technology by ISP startups by highlighting the technical and regulatory 
challenges, as well as opportunities that can be utilized to expand broadband 
internet access in underserved areas in Indonesia. 
 
2.1. Research Questions  
 
This study has three Research Questions (RQ) formulated sequentially to help 
understand the focus of this study. These research questions aim to collect the 
necessary data and form a contribution to this study. The research questions raised 
are as follows: 
1) RQ1: To what extent is the implementation of OLT technology effective in 

improving the quality of internet services offered by ISP startups in 
underserved areas of Indonesia? 

2) RQ2: What technical and regulatory challenges are faced by ISP startups in 
implementing OLT technology, especially in rural or remote areas in Indonesia? 

3) RQ3: What opportunities can ISP startups utilize to integrate OLT technology, 
overcome the digital divide, and expand broadband internet access in 
Indonesia? 

 
These research questions are designed to explore various aspects of the use of OLT 
technology in the context of ISP startups, starting from its effectiveness in 
improving service quality. These challenges may be faced in its implementation, as 
well as opportunities that can be utilized to expand internet access in underserved 
areas in Indonesia. 
 
2.2. Research Design 
 
This research was conducted with a systematic approach through a search process 
using relevant terms applied to the study, such as “OLT,” “Startup ISPs,” 
“Network Technology,” “Internet Service Providers,” and “Fiber Optic 
Infrastructure.” The research questions were used as a reference in developing this 
search strategy. The selection of databases involved trusted digital library sources, 
such as Scopus, Google Scholar, and IEEE Xplore. The search process, Table 1 
was done by searching for information based on the title, keywords, abstract, 
introduction, results, discussion, conclusion, and relevant research topics from 
2019 to 2024. 
 
The study selection began with title and abstract screening, followed by full-text 
review. Inclusion or exclusion criteria ensured only relevant, high-quality studies 
were included. Data extracted from selected studies included bibliographic details, 
methods, findings, and contexts, which were analyzed qualitatively to identify key 
themes, trends, and gaps. 
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Table 1. Database Search Process 
Search Index Special Content 

Databases Scopus, Google Scholar, and IEEE Xplore 

Article Type Technical or scientific papers published in leading peer-reviewed journals, 
and conferences 

Search String “OLT,” “Startup ISPs,” “Network Technology,” “Internet Service 
Providers,” “Fiber Optic Infrastructure” 

Period 2019 – 2024 
Screening 
Procedure 

Research topics relevant to the title, abstract, introduction, discussion, 
and conclusion of the article 

 

The results were validated through cross-checking, discussions, and expert reviews. 
The analysis was compiled into a structured report, aiming to provide a 
comprehensive review of the challenges and opportunities for startup ISPs using 
OLT technology in Indonesia. 
 
2.3. Study Selection 
 
The study selection process followed systematic stages to ensure only relevant, 
high-quality literature was included. Initially, articles were screened by title and 
abstract, followed by full-text analysis. Articles that did not meet relevance or 
methodological criteria were excluded. Table 2 outlines the inclusion and exclusion 
criteria. This approach aims to provide a comprehensive review of OLT 
technology application for startup ISPs and the challenges and opportunities 
related to fiber optic infrastructure in Indonesia. 
 

Table 2. Inclusion and Exclusion Criteria 
Criteria Description 

Inclusion 

Articles published in relevant journals or conferences in English that 
discuss the use of OLT, Startup ISPs, and network technology. 
Articles that discuss the challenges and opportunities for OLT 
implementation for ISPs in underserved areas or regions. 
Articles discussing fiber optic infrastructure in the context of ISPs and 
internet network development in Indonesia. 

Exclusions 

Articles published before 2018 or derived from secondary sources (e.g., 
popular articles or industry reports). 
Articles that are duplicated in multiple databases or do not discuss or are 
not relevant to the main topic of the research (OLT, ISP, network 
technology, etc.). 
Articles that only mention the terms “OLT,” “Startup ISPs,” “Network 
Technology,” “Internet Service Providers,” or “Fiber Optic 
Infrastructure” without relevant research applications. 
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2.4. Quality Assurance and Extract Data 
 
At this stage, the quality of the included or excluded articles will be assessed and 
evaluated by considering the inclusion and exclusion criteria that have been 
determined previously. The selection process is carried out carefully to ensure that 
the selected articles are of adequate quality and by the focus of the research. 
Relevant and quality articles will be the basis for further data analysis. This 
systematic approach is expected to produce an in-depth and objective literature 
review on the application of OLT technology for Startup ISPs in Indonesia and 
the challenges and opportunities associated with fiber optic infrastructure. 
 
The quality assessment process includes an evaluation of the research 
methodology, Validity of the findings, and Relevance of the topic to the research 
objectives. Each selected article will be critically reviewed to ensure its contribution 
to deepening the understanding of the application of OLT in startup ISPs. Data 
extracted from the articles includes information on network technology, 
infrastructure challenges, regulations, and business potential related to the use of 
OLT in providing internet services. The validated data is then analyzed to identify 
key themes, trends, and gaps in the existing literature. With this approach, it is 
hoped that this research can provide comprehensive and in-depth insights into the 
application of OLT in startup ISPs and identify opportunities that can be utilized 
in developing internet networks in underserved areas. 
 
 
3. RESULTS AND DISCUSSION 
 
This section presents the findings and discussions on the three research questions 
formulated in this systematic literature review. The main objective of this study is 
to explore how implementing OLT technology in ISP startups can overcome 
challenges and create opportunities in Indonesia. By analyzing various relevant 
studies and collected data, this study aims to reveal OLT effectiveness, technical 
challenges, and role in developing internet networks in underserved areas. 
 
The results obtained from this analysis are expected to provide in-depth insights 
into how OLT technology can accelerate the spread of fast and reliable Internet in 
Indonesia, especially in rural or semi-urban areas that still face the digital divide. In 
addition, these findings also aim to explore the challenges faced by ISP startups in 
implementing this technology in terms of infrastructure, regulations, and 
competition with major operators. This discussion will also cover existing 
opportunities, including government support and technological innovation, which 
can help ISP startups grow and expand internet services reach. 
 



Journal of Information Systems and Informatics 
Vol. 6, No. 4, December 2024 

p-ISSN: 2656-5935 http://journal-isi.org/index.php/isi e-ISSN: 2656-4882 

 

Dinar Mustofa, Dhanar Intan Surya Saputra, at all | 2989 

3.1. Effectiveness of OLT Technology Implementation in Improving 
Internet Service Quality by Startup ISPs in Underserved Areas of 
Indonesia 
 

OLT technology is crucial in providing fiber optic-based internet services with high 
speed [13] and better stability [14] than conventional network technologies. 
Implementing OLT in underserved areas in Indonesia, mainly rural or semi-urban 
areas, has excellent potential to address the existing digital divide. The use of OLT 
in fiber optic infrastructure allows startup ISPs to offer more stable high-speed 
internet connectivity [15], which is much needed to support the development of 
the digital economy and digital transformation in remote areas [16]. With OLT, 
startup ISPs can reduce latency and disruption issues often faced by copper-based 
networks [17], improving the overall quality of service. 
 
Implementing OLT allows for more efficient bandwidth distribution  [18], which 
is crucial to meet the increasing demand for the Internet in underserved areas. 
OLT increases network capacity and allows for more efficient management of 
network resources [19]. This is particularly relevant in Indonesia, where many 
remote areas require cost-effective yet practical solutions for broadband internet 
provision. Startup ISPs using OLT can offer better quality internet packages, 
supporting the needs of communities that increasingly rely on internet connectivity 
for education, work, and healthcare. 
 
Despite OLT many advantages, its implementation in Indonesia still needs various 
technical challenges. One of the biggest challenges is the construction of fiber optic 
infrastructure in geographically difficult-to-reach areas, such as remote islands or 
hilly areas. The cost of building fiber optic networks in remote areas is often 
remarkably high. At the same time, startup ISPs usually have limited funds to build 
infrastructure from scratch [20].  
 
Implementing OLT can be more efficient than satellite or microwave-based 
solutions, which often experience capacity and stability issues in remote areas. 
OLT has proven superior in delivering high capacity with lower operational costs 
in the long term [21]. This is very important for startup ISPs who want to expand 
their reach without facing high operational costs. Although the initial investment 
in building fiber optic infrastructure is quite significant, using OLT guarantees 
service quality that can attract more customers, especially in areas that have 
previously lacked decent internet access. 
 
The research findings show that the implementation of Optical Line Terminal 
(OLT) technology by ISP startups in remote and underserved areas of Indonesia 
has led to a significant improvement in the quality of internet services. The average 
internet speed increased by 30%, while service reliability or stability improved by 
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approximately 20% in areas where OLT has been implemented [22], [23]. This 
improvement demonstrates the effectiveness of OLT in enhancing internet quality, 
particularly in areas that previously had poor service quality. 
 
Despite challenges in terms of cost and infrastructure, the implementation of OLT 
in Indonesia has shown positive results in improving the quality of internet services 
in underserved areas. OLT technology is one of the long-term solutions to provide 
stable high-speed internet services in remote areas in developing countries. In this 
context, startup ISPs that successfully implement OLT technology can fill the 
market gap and help reduce the digital divide in Indonesia, providing quality 
internet access to previously isolated communities. 
 
3.2. Technical and Regulatory Challenges Faced by Startup ISPs in 

Implementing OLT Technology in Rural or Remote Areas in 
Indonesia 

 
Implementing OLT technology in rural or remote areas in Indonesia faces 
significant technical challenges. One of the main challenges is the availability of 
fiber optic infrastructure that needs to be evenly distributed throughout Indonesia. 
Although the government, through the Palapa Ring program, is trying to build a 
fiber optic network to expand internet access in areas outside Java, many isolated 
regions still need to receive adequate infrastructure [24]. Startup ISPs who want to 
implement OLT in these areas must face high costs and technical difficulties in 
building fiber optic infrastructure connected to the central network [25]. This is a 
significant financial burden for startups, limited by smaller budgets than large 
operators. 
 
Indonesia geographical challenges, consisting of more than 17,000 islands with 
diverse topography [26], make the construction of fiber optic networks in hilly 
areas or remote islands require very high investment because, in addition to the 
cost of procuring and installing fiber optic cables, the difficult-to-reach natural 
conditions also extend the installation time [27]. Fiber optic infrastructure in 
developing countries, including Indonesia, often experiences geographical 
constraints that affect the smooth distribution of OLT-based internet services in 
rural areas [28]. 
 
In addition to technical challenges, regulatory issues are a significant obstacle for 
ISP startups in implementing OLT in Indonesia. The long and complicated 
licensing process often prevents startups from immediately operating internet 
services in remote areas. According to a report from the Indonesian Internet 
Service Providers Association (Asosiasi Penyelenggara Jasa Internet 
Indonesia/APJII) in 2023, many ISP startups needed help to obtain the 
operational permits required to build fiber optic infrastructure and operate OLT 
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networks. Complex and non-transparent licensing procedures often slow down the 
development of internet networks in areas that need connectivity [29]. In addition, 
regulations related to service rates and network quality also create stability that 
hinders long-term planning for ISP startups. 
 
Government regulations related to frequency spectrum allocation are also another 
critical challenge. Many ISP startups in Indonesia have difficulty obtaining the 
frequency licenses needed to run OLT operations, especially in rural areas yet to 
be fully served by large operators [30]. Unequal frequency distribution between 
large and small operators often creates inequality in access and service quality. For 
ISP startups [31], obtaining sufficient frequency access to support OLT is a 
challenge because large operators with more resources usually control more 
significant frequencies. 
 
In addition to licensing and frequency allocation issues, financial constraints also 
affect the ability of ISP startups to implement OLT technology. ISP startups often 
need help accessing adequate financing to build fiber optic networks and OLT 
technology, especially compared to large companies with more considerable 
capital. Many banks and financial institutions are reluctant to provide credit to 
startups in the technology sector, which is considered to have higher business risks 
[32]. While there are some government funding programs, such as funds for 
infrastructure development in remote areas, access to these funds is often limited 
and difficult for ISP startups that are still in the early stages of development. 
 
Although OLT shows great potential, ISP startups face a number of technical and 
regulatory challenges that hinder its implementation. The most significant technical 
challenge is the limited fiber optic infrastructure, which makes network 
development slower and more costly, as well as Indonesia’s highly diverse and 
hard-to-reach geographic conditions. In addition, regulatory challenges, including 
lengthy licensing processes and inconsistent policies across regions, also slow 
down the implementation of OLT. These barriers worsen the process of network 
expansion by ISPs in more remote and underserved areas. 
 
Overall, while OLT technology has great potential to improve the quality of 
internet services in remote areas, ISP startups in Indonesia must overcome various 
technical, regulatory, and financial challenges that hinder the implementation of 
this technology. More supportive policies, transparency in licensing, and easier 
access to financing are needed for ISP startups to successfully integrate OLT into 
their services and address the digital divide in Indonesia. 
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3.3. Opportunities that Startup ISPs Can Take Advantage of in Integrating 
OLT Technology to Address the Digital Divide and Expand 
Broadband Internet Access in Indonesia 

 
OLT technology provides an excellent opportunity for startup ISPs in Indonesia 
to address the digital divide, especially in underserved and isolated areas. With high 
capacity, stable internet speed, and long-term operational cost efficiency, OLT 
offers a solution to accelerate the spread of quality broadband internet access. One 
of the main opportunities is the potential for improving the quality of internet 
services in rural and remote areas, which have experienced limited connectivity. 
Startup ISPs can utilize OLT to offer high-quality services in regions not served or 
have received less attention from major operators [33]. 
 
Government programs such as Palapa Ring, which aims to connect remote areas 
with fiber optic networks, open up opportunities for startup ISPs to access broader 
infrastructure without starting from scratch. Collaboration with the government to 
utilize this infrastructure can help startups reduce the high initial investment costs 
of building fiber optic networks. With a broader fiber optic network, ISP startups 
can more easily integrate OLT technology to offer faster and more stable 
broadband internet services in previously tricky areas for large operators to reach 
[34]. Government support through policies and funding programs can also 
increase the opportunities for ISP startups to expand their service coverage to 
underserved areas. 
 
In addition, OLT technology can provide a competitive advantage for ISP startups 
operating in highly competitive markets. With high capacity and efficiency in 
network management, OLT allows ISP startups to serve more customers at lower 
operational costs than traditional technologies [35]. In the long term, this can 
increase the competitiveness of ISP startups, allowing them to offer services at 
more affordable prices without sacrificing quality. Startups that use OLT can use 
operational efficiencies to reduce costs and increase their market penetration, 
especially in markets with high demand but do not yet have adequate internet 
access [36]. 
 
Another opportunity that ISP startups can take advantage of is integrating OLT 
technology with the Internet of Things (IoT) and 5G-based solutions. With the 
development of 5G and IoT technology, OLT can function as a solid backbone to 
connect various digital devices and applications in society, including critical sectors 
such as health, education, and industry [37]. Startup ISPs integrating OLT with 5G 
and IoT solutions can offer more innovative services and support digital 
transformation in various sectors. For example, e-health and e-learning services 
that rely on fast Internet connectivity will be significantly assisted by implementing 
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OLT in remote areas, which have so far faced difficulties accessing the Internet 
with adequate quality [38]. 
 
In addition, developing the digital ecosystem in Indonesia, such as e-commerce 
and streaming platforms, also opens up opportunities for startup ISPs to expand 
their service reach. In this digital era, the need for fast and reliable internet 
connectivity is increasing, especially among users who rely on the Internet for 
various activities, from online shopping to digital entertainment [39]. Startup ISPs 
that can integrate OLT into their networks can meet these needs by offering stable 
internet connections, especially in areas that are currently underserved. With the 
increasing need for digital services in Indonesia, the opportunity to expand 
broadband internet services throughout Indonesia is getting more extensive [40]. 
 
This study identifies several opportunities that ISPs can leverage to optimize the 
implementation of OLT and expand broadband internet access in underserved 
areas. One of the main opportunities is collaboration with the government, 
particularly through initiatives like the Palapa Ring, which provides fiber optic 
network infrastructure in several remote regions. This collaboration allows ISP 
startups to reduce network development costs. Furthermore, the integration of 5G 
and IoT technologies offers significant potential to expand broadband services to 
a wider area. ISP startups that capitalize on these opportunities can reduce the 
digital divide in Indonesia, with a 25% increase in digital inclusion in marginalized 
regions, opening up access to various sectors of life more equitably [41]. 
 
Overall, implementing OLT technology provides various strategic opportunities 
for ISP startups to overcome the digital divide and expand broadband internet 
access in Indonesia. Collaboration with the government and other stakeholders, 
operational efficiency, and integration with new technologies such as IoT and 5G 
will be essential factors in the success of ISP startups in taking advantage of these 
opportunities. By taking advantage of these opportunities, ISP startups can be 
critical in creating more inclusive and equitable digital connectivity in Indonesia. 
 
The implementation of OLT technology by ISP startups in Indonesia has been 
comprehensively discussed, and it has significantly improved the quality of internet 
services in underserved areas. OLT technology provides high capacity and network 
stability, which are much needed to meet connectivity demands in rural and remote 
areas. However, the implementation of OLT is challenging. ISP startups face 
various technical obstacles, ranging from more fiber optic infrastructure in hard-
to-reach areas to Indonesia geographical challenges affecting network distribution. 
In addition, complex regulatory issues and uncertainty in licensing and frequency 
allocation are significant barriers to developing OLT-based internet infrastructure 
and services in Indonesia. 
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However, despite these challenges, there are also various opportunities that ISPs 
can take advantage of to overcome the digital divide and expand broadband 
internet access in Indonesia. Government programs, such as the Palapa Ring, 
provide infrastructure that can be utilized to support the implementation of OLT 
in remote areas. In addition, integrating OLT with new technologies such as 5G 
and the IoT opens up great potential to support digital transformation in essential 
sectors such as health, education, and digital economy. By taking advantage of 
these opportunities, ISPs can expand their service reach and contribute to creating 
more inclusive and equitable connectivity in Indonesia, especially in areas that have 
been marginalized in terms of fast and reliable internet access. 
 
 
4. CONCLUSION 
 

Implementing OLT technology by ISPs startups in Indonesia has great potential 
to overcome the digital divide, especially in remote and underserved areas. Despite 
facing technical challenges, such as limited fiber optic infrastructure, high costs, 
geographical difficulties, and regulatory challenges related to licensing and policies, 
OLT offers a significant solution to improve the quality of internet services in rural 
areas. Excellent opportunities also open up through collaboration with the 
government in utilizing existing infrastructure, such as the Palapa Ring program, 
and integration with new technologies, such as 5G and IoT. By taking advantage 
of these opportunities, ISP startups can expand their service reach, accelerate the 
distribution of broadband internet connectivity, and contribute to an inclusive 
digital transformation in Indonesia, which ultimately supports economic and social 
progress throughout Indonesia. 
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