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ABSTRACT

Background: The Palapa Ring project, as one of the largest telecommunications infrastructure initiatives in
Indonesia, uses a Public Private Partnership (PPP) scheme to support the construction of a national fiber optic
network in 57 districts/cities in order to build internet accessibility, especially in the 3T area which is divided
into western, central and east packages. However, there are differences in the implementation of the three
packages. This research aims to analyze the comparison, the use of funds, and challenges. Methods: This
research uses a qualitative descriptive approach with a literature study method and uses secondary data from
various relevant sources. Findings: The impact of implementing this project shows that it has generally had a
positive impact. The Eastern region has a more unequal average change in internet users while the west is more
evenly distributed and more developed. Among the three packages, the Central region has a higher growth rate
among the three packages. The Use of Funds shows that the Western Package has the highest efficiency with a
utilization of 69% while the Central Package and Eastern Package are lower at 37.67% and 37.38% respectively
due to significant geographical and operational challenges. The Availability Payment (AP) scheme supports the
sustainability of the project. Conclusion: In conclusion, the Palapa Ring project positively impacts internet
access, but regional differences in user growth and fund efficiency highlight the Western package as the most
efficient compared to the more challenged Central and Eastern packages. Novelty/Originality of this article:
This research recommends optimizing network utilization and operational cost efficiency to support the success
of digital transformation in Indonesia.
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1. Introduction

The development of the ICT (Information and Communication Technology) sector has
changed the way humans move (Tasueva et al., 2021). The role of ICT has become strategic
in supporting social and economic development (Lestari et al., 2024). One of the most
massive ICT sectors is the telecommunications sector. In 2020-2022, the percentage of
households with cellular phones reached more than 90%. In addition, 65.16% of companies
are engaged in ICT-related fields such as Internet Service Provider (ISP), Network Access
Point (NAP), internet telephony, and other telecommunication services.

The massiveness of telecommunications is in line with the need for internet access,
which is slowly transforming into one of the basic human needs (Fathimatuzzahra &
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Dompak, 2024). Internet usage in households reached 87.09% (Central Bureau of Statistics,
2023). Then, in 2024, the Indonesian Internet Service Providers Association/Asosiasi
Penyelenggara Jasa Internet Indonesia (APJII) said that Indonesian internet users reached
221,563,479 people out of a total population of 278,696,200 people or around 79.5%. This
penetration rate increased by 1.4% from the previous year. Not only this year, but in
previous years, the penetration percentage continued to increase. In urban areas, the
percentage of internet users in 2022 was around 74.16 percent and increased to 76.30
percent in 2023, while internet users in rural areas in 2022 were around 55.92 percent and
increased to 59.33 percentin 2023. During the period 2019-2023, Internet Service Provider
(ISP) companies and ISP subscribers also continued to increase. By 2023, the number of ISP
subscribers will reach 13.54 million.

The rapid development of the telecommunications sector and the growth of internet
users have an important effect on the economy in Indonesia. As Sollow Theory and Romer
Theory say, it is not only labor and capital that affect the economy, but technology also has
arole in the socio-economic progress of a country (Khaira & Ariusni, 2020). Increased use
of data services and digital connectivity will accelerate technology adoption in various
sectors, including e-commerce and fintech (Lestari et al., 2024). Based on the results of
research with a sample of 7 ASEAN countries, including Indonesia, the empirical results
state that internet users and trade have a significant and positive influence on economic
growth (Wahab et al., 2020).

As the 15th largest country in the world with the 4th largest population, which also
consists of thousands of islands and remote areas, equitable internet access is a challenge.
This is due to several factors, such as geographical difficulties and the sheer size of the
region. However, the most important factor is the limited telecommunications
infrastructure. In fact, infrastructure development in the ICT sector plays an important role
in the digital era economy. Regions with more advanced ICT development show a higher
increase in economic growth, especially through the creation of new jobs in various
technology sectors and digitalization in small and medium enterprises (SMEs) (Brodny &
Tutak, 2022; Chege & Wang, 2020; Prayoga et al., 2024).

In light of this, the government is committed to equalizing internet access by
developing telecommunications infrastructure through a large project called Palapa Ring.
This project aims to provide equal internet access throughout Indonesia consisting of 7
rings, namely Sumatra, Java, Kalimantan, Nusa Tenggara, Papua, Sulawesi and Maluku. The
Palapa Ring project, which relies on fiber optic, is also an answer to the challenge of the
limitations of the copper cable access network which is considered unable to accommodate
large bandwidth capacity and high speed in communication technology in Indonesia. This
is because fiber optic technology is known for its speed in transmitting data.

However, the large scale of this project would require a lot of money. If fully borne by
the government, there is a risk of overrunning the state budget. So, a PPP (Public-Private
Partnership) scheme financing mechanism is the right option (Maulana, 2021). In its
implementation, the Palapa Ring project is also divided into three projects, namely Palapa
Ring West, Palapa Ring Central, and Palapa Ring East. Apart from the geographical and
population differences, the division of the project scale is also an effort to minimize costs
and risks.

The implementation of PPP in the Palapa Ring Project shows significant dynamics and
differences in each package. Therefore, a comparative analysis of the three packages is
important to understand the extent to which the effectiveness of PPP implementation in
national telecommunications infrastructure projects can provide lessons for similar
projects in the future. This research aims to analyze and compare the implementation of
PPP in the West, Central, and East Packages of the Palapa Ring Project by reviewing the
different aspects of the Palapa Ring PPP project between the western, central, and eastern
packages from geographical aspects, safety factors, target time, use of funds, to its impact.
In addition, this study aims to determine the extent to which the Availability Payment (AP)
scheme is effective in ensuring project sustainability and how the effectiveness of capex and
opex management on project efficiency and performance. With a case study approach and
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descriptive-comparative analysis, this research is expected to contribute to the
development of a more adaptive and effective PPP model in the context of national strategic
infrastructure development.

The three studies above show that the success of the Palapa Ring project is not only
determined by technical aspects, but also by the effectiveness of PPP and its sustainable
impact on economic activity. The study by Nugraha et al. (2020) highlights the importance
of business process efficiency and coordination between project partners, while
Fachrurrozi (2019) provides an overview of investment feasibility based on a capital
budgeting approach. On the other hand, Eschachasthi et al. (2021) emphasized the
contribution of digital infrastructure to improving connectivity and local economic activity.
The three studies discuss aspects of the process, financial feasibility, and economic impact
separately. There are not many studies that specifically and comparatively analyze the
effectiveness of financing and implementation between the West, Central, and East
packages. Therefore, this study was written to fill this gap by providing a comparative
analysis of the effectiveness of the implementation of the PPP scheme in the Palapa Ring
project in the three regional packages.

2. Methods

This research utilizes a descriptive qualitative approach with a literature study method
to analyze the application of Government and Business Entity Cooperation (PPP) in the
Palapa Ring project which is divided into three regional packages, namely the West Package,
Central Package, and East Package. According to M. Nazir in his book research methods,
literature study is a data collection technique by conducting a study of books, literature,
notes, and reports that have something to do with the problem being solved. This approach
was chosen to allow researchers to explore information without making direct field
observations. The purpose of this study is to understand the differences in effectiveness,
efficiency, and socio-economic impacts of implementing PPP schemes in each region.

The type of data used in this study is secondary data. As defined by Sugiyono (2016),
secondary data is a data source that is not directly received by data collectors, either
through other people or through documents. In this study, the secondary data were
obtained from various relevant and trusted sources, including documents and publications
on the official PPP government website of the Ministry of Finance, the Palapa Ring website
and peer-reviewed scientific journal articles. Source selection was based on relevance to the
topic and level of credibility. To enhance data validity, cross-checking was carried out by
comparing multiple sources that addressed the same topics. The data were analyzed using
thematic analysis techniques, which involved identifying, classifying, and grouping the main
themes related to the effectiveness of PPP implementation, financing efficiency,
implementation constraints, and socio-economic impacts of each project package. These
themes were then compared qualitatively across the three regional packages to capture
differences in outcomes, challenges, and lessons learned from the PPP application in each
zone.

3. Results and Discussion
3.1 Public-private partnership (PPP)

Public-Private Partnership (PPP) is a collaboration between the Government and
Business Entities in the provision of infrastructure aimed at the public interest by referring
to specifications previously set by the Minister/Head of Institution/Head of Region/State-
Owned Enterprise/Regional-Owned Enterprise, which partly and/or entirely uses the
resources of the Business Entity with due regard to risk sharing between various parties
(Presidential Regulation No. 38 of 2015). The Public-Private Partnership (PPP) scheme is
increasingly being considered as a strategic solution amid the limited availability of
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development budgets (Kartikasari & Retnaningsih, 2024). According to the Ministry of
Finance (2024), Focus on procurement of infrastructure service provision;
Business/private entities finance the provision of infrastructure first, so as to overcome the
limitations of the state/local budget; there is room for business entities to innovate both
during infrastructure development and innovation to drive efficiency in service delivery;
there is risk sharing between the government and the enterprise; single contract with the
enterprise for all infrastructure delivery activities; government support is available at the
project preparation stage; sufficient funding needs in a sustainable manner in infrastructure
provision through the mobilization of private funds; realizing quality, effective, efficient,
right target, and timely infrastructure provision; creating an investment climate that
encourages the participation of business entities in infrastructure provision based on sound
business principles; encouraging the use of the principle of users paying for services
received, or in certain cases considering the ability of users to pay; and/or providing
certainty of return of the business entity's investment in the provision of infrastructure
through payment by periodic mechanism of the government to the business entity.

This is explained in the principles of PPP which include: partnership, namely
cooperation between the government and carried out by the agency based on laws and
regulations business provisions and requirements that consider the needs of both parties;
benefit, namely infrastructure provision is carried out by the government with business
entities to provide social and economic benefits for the community; competing, namely the
procurement of business entity cooperation partners is carried out through fair, open and
transparent selection stages, and pays attention to the principles of fair business
competition; and risk control and management, namely cooperation in infrastructure
provision is carried out with risk assessment, development of management strategies, and
mitigation of risks.

To support the implementation of PPP in Indonesia, the Ministry of Finance has
committed to providing various government facilities and support, through; 1) Project
Development Facility (PDF), is a facility provided to assist PJPK in preparing the final pre-
feasibility study, tender documents, and assisting Person in Charge of Cooperation
Project/Penanggung Jawab Proyek Kerja Sama (PJPK) in conducting PPP project
transactions until obtaining financing from financing institutions, 2) viability support or
Viability Gap Fund (VGF), is government support in the form of contributions through a
portion of construction costs provided in cash to PPP projects that already have economic
feasibility but do not yet have financial feasibility. Viability support is provided after there
are no other alternatives to make the PPP project financially viable. Local governments can
also contribute to this support after obtaining approval from the Infrastructure Guarantee
Council, 3) infrastructure guarantee, is the provision of guarantees for PJPK's financial
obligations aimed at paying compensation to business entities in the event of infrastructure
risks in accordance with the allocation agreed in the PPP agreement and is the responsibility
of PJPK. Infrastructure guarantee is implemented by PT PII which acts as a single window
policy. If the scope of guarantee needs exceeds the capital capacity of IIGF, a joint guarantee
will be carried out between the Ministry of Finance and Indonesia Infrastructure Guarantee
Fund (IIGF).

Performance indicators of a public sector provide information about the budget money
spent produces a certain value for the community. The indicator used is Value for Money
(VEM) which consists of economy, efficiency, and effectiveness (Haryadi et al., 2022). First,
economics, related to analyzing the extent to which public sector organizations can
minimize the input resources used by avoiding wasteful and unproductive spending.
Second, efficient, is a comparison of outputs and inputs in relation to predetermined
performance standards or targets. Achieving maximum output with low input indicates
efficiency. Third, effectiveness: the level of achievement of program results with set targets.

There are 3 main factors that can drive improvements in value for money; 1) risk
allocation. The allocation of risk in PPP procurement schemes is the main factor that makes
PPPs have a higher VfM than conventional procurement. The VfM value will increase if the
risk costs are allocated appropriately between the government and the private sector, 2)
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output specification. The private sector is believed to have better ability and knowledge to
innovate in order to achieve the output specification, so that the output specification can be
achieved with more efficient cost, 3) performance-based contracting. Performance in PPPs
focuses on the quality of service during operation rather than on construction completion
targets as in conventional procurement. With a performance-based mechanism in place, the
Private Sector is incentivized to maintain the quality of their performance throughout the
concession period and thereby improve ViM.

In addition, in implementing PPP, there are several schemes, namely (Ministry of
Finance, 2024): Operation & Maintenance (0O&M) is a private operator/business entity that,
under contract, operates a government-owned asset for a specified period of time.
Ownership of the asset remains with the government. Build-Finance (BF) is the
private/business entity constructing the asset and finances the capital costs only during the
construction period. Design-Build-Finance-Maintenance (DBFM) is the enterprise that
designs, builds, finances the asset and provides maintenance services (hard facilities
management) under an agreed long-term agreement. Design-Build-Finance-Maintain-
Operate (DBFMO) is the business entity that designs, builds, finances, and provides
maintenance and operation services under a long-term agreement. Asset operation is also
included in projects such as the operation of bridges, roads and water treatment plants.

3.2 PPP in telecommunication

In the telecommunications sector, PPP is an important instrument to accelerate
equitable access to information, especially in the 3T (Disadvantaged, Frontier, and
Outermost) areas. Large investments and high financial risks make private involvement
strategic. PPP projects in this field often involve the development of backbone
infrastructure, fiber optic networks, BTS, and the provision of high-tech internet services
(Susanti, 2024).

According to the World Bank (2018), PPPs in the telecommunications sector can
improve operational efficiency and expand network coverage, provided there is legal
certainty, attractive incentive schemes, and proportional risk sharing. In the Public-Private
Partnerships in Telecommunications Infrastructure Projects report, PPPs are recognized as
an effective strategy for narrowing the digital divide. These partnerships enable the
provision of alternative financing sources beyond the constraints of the state budget,
thereby addressing funding limitations. Additionally, the involvement of the private sector
helps accelerate the development of telecommunications infrastructure, leveraging both
financial and technical capabilities. Operational efficiency is also enhanced through the
transfer of advanced technology and the application of private sector expertise. Most
importantly, PPPs facilitate the expansion of telecommunications service coverage,
including in rural and remote areas that are often underserved in traditional development
models. The World Bank also emphasizes that the success of PPP in telecommunications
depends on the clarity of the legal framework, rational investment incentives, and a
proportional risk-sharing mechanism between the government and private partners.

3.3 Palapa ring project

Palapa Ring was one of the ideas offered at the 2005 Indonesia Infrastructure Summit
(IIS) held in Jakarta (January 17-18, 2005). The Palapa Ring project is the construction of a
national fiber optic backbone network infrastructure that aims to equalize broadband
access along 36,000 km (Directorate General of Informatics Applications). In addition,
according to the Indonesia Infrastructure Guarantee (Persero) 2025, the Palapa Ring
Project is one of the backbone network development projects designed using the Marine
Cable Communication System and Optical Fiber Communication System to 57 unserved
cities/districts. This project is a National Strategic Infrastructure project as stated in
Presidential Regulation (Perpres) No. 3 of 2013, which is also categorized as a National
Priority Project. The presence of Palapa Ring makes the 3T (Disadvantaged, Frontier and
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Outermost) areas that were previously not connected to the internet become connected.
Palapa Ring aims to build a fiber optic network in 57 districts/cities in remote areas with
difficult geographical contours and relatively small potential users so as to create a national
telecommunications system backbone that connects districts/cities (KPPIP, 2018). The
project is targeted to be able to distribute broadband networks with speeds of 10Mbps in
rural areas and 20 MBps in urban areas.

The Palapa Ring provides benefits in supporting fixed and mobile telecommunications
networks, including tele-education and tele-health atlow cost and TV broadcasts to villages.
In addition, Palapa Ring will facilitate the implementation of Universal Service Obligation
(USO), increase in the utilization of e-government, e-education, e-healthy, and internet
access by anyone (Labirin, 2023).

The government's plan for the Palapa Ring Project is a broadband fiber optic network
in the form of a ring around seven islands, namely Sumatra, Java, Kalimantan, Nusa
Tenggara, Sulawesi, Maluku, and Papua as well as eight connecting networks and one large
ring around Indonesia either via the seabed or via land. According to the Director General
of Post and Telecommunications, Basuki Yusuf Iskandar, in December 2007,
“Communication Technology Development”, the benefits of Palapa Ring for Indonesia's
development are: availability of communication services from voice to broadband to all
cities/regencies in Indonesia; there will be investment efficiency that will encourage more
affordable telecommunications tariffs; there will be accelerated development in the
communications sector, especially in eastern Indonesia, and will encourage the growth of
variants of telecommunications service providers and services and the existence of
applications such as distance learning, telemedicine, e-government, and other applications,
can be implemented up to the city/district.

According to the Public-Private Partnership (PPP) Ministry of Finance of the Republic
of Indonesia, the division of the palapa ring is as follows: First, West Package. The Palapa
Ring West Package project connects the provinces of Riau, Riau Islands (up to Natuna
Island), Jambi and West Kalimantan. The Palapa Ring West Package project is prepared by
a consultant from PJPK. Second, Central Package. The Palapa Ring Central Package project
connects North Sulawesi, Central Sulawesi, North Sulawesi, Central Sulawesi, Southeast
Sulawesi, North Maluku and East Kalimantan. The Palapa Ring Central Package project was
prepared by a consultant from PJPK. Third, East Package. The Palapa Ring East Package
project connects East Nusa Tenggara, Maluku, Papua and West Papua. The Palapa Ring West
Package project was prepared by PT SMI through the Ministry of Finance facility.

3.4 Availability payment (AP)

The Palapa Ring project is a pioneering project in the telecommunications sector that
uses the Availability Payment (AP) facility offered by the government under the Public
Private Partnership (PPP) scheme. This scheme is an innovative alternative for
infrastructure funding that does not directly generate revenue from service users. Based on
Presidential Regulation No. 38 Year 2015, availability payment is a periodic payment by the
Minister/Head of Institution/Regional Head to the Implementing Business Entity for the
availability of infrastructure services in accordance with the quality and/or criteria as
specified in the PPP agreement. The legal basis for the implementation of availability
payment in Indonesia is stated in PMK No. 260/PMK.08/2016 concerning Procedures for
Payment of Service Availability in PPP Projects and in the Minister of Home Affairs
Regulation No. 96/2016 concerning Payment of Service Availability in the Framework of
Regional Government Cooperation with Business Entities in the Provision of Infrastructure
in the Region. The purpose of availability payment is to ensure the availability of quality
services to the community on an ongoing basis and optimize the use value of the budget.

Availability payment is a solution that balances the government's financial capability
and project feasibility (Kominfo, 2024). The principles that need to be considered in using
the availability payment scheme are the state's financial capacity, fiscal sustainability, and
fiscal risk management. This scheme is usually used in the absence of revenue from service
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users, for example for the development of public service infrastructure. Infrastructure that
is provided free of charge to the public costs a lot to build but does not get compensation
when used. For this reason, the availability payment scheme is a suitable scheme. In
addition, this scheme is also used when the potential revenue is not significant to cover the
investment of the business entity. Availability Payment uses the assumption that the private
sector will be charged with the development and operational costs and the government will
be charged with the demand risk. The mechanism of availability payment involves two
determinants of payment: output of the facilities/services and performance of the service.
The government will pay the availability payment during the concession period. In this case,
the government will pay for the Palapa Ring project for 15 years from the operating period.

The advantages of the availability payment scheme for the government are that it
increases the appeal of PPP projects to investors and allows the government to obtain
infrastructure services without having to provide large funds at the beginning of the project
for construction. Business entities also feel the advantages of the availability payment
scheme, namely not bearing demand risk, guaranteed financial viability, and certainty of
return. With all these advantages, availability payment is an important instrument in
ensuring the sustainability and feasibility of strategic infrastructure projects such as Palapa
Ring, especially in supporting public services in hard-to-reach areas.

3.5 Digital infrastructure to regional development

The digital economy can be defined as part of the economic output derived from digital
technology with a business model based on digital goods or services (Aulia & Mubarrok,
2023). The concept of digital economy was first introduced by Don Tapscott (The Digital
Economy, 1995), which means a sociopolitical state and economic system characterized as
an intelligent space, including information, various access instruments, capacity, and
information ordering. The digital economy has become an integral part of the global
economy, driven by the evolution of information and communication technology (ICT).
Digital technologies have changed the way information is stored, calculated, and
transmitted, and reduced the economic costs associated with digital activities (Mirabito &
Morgenstern, 2004). In supporting the smooth running of the digital economy, the existence
of adequate digital infrastructure is indispensable. According to the OECD (2020), digital
infrastructure forms the backbone of digital economies, providing the channels through
which information, services, and markets operate globally.

Digital infrastructure is the technological foundation in the form of physical and virtual
networks that facilitate the connection and function of digital devices in a society or
organization. Digital infrastructure enables data transmission, communication, and access
to various digital services. Digital infrastructure plays an important role in regional
development that can fulfill various aspects of life, such as economic, social, and
environmental. Digital infrastructure contributes significantly to regional socio-economic
development in improving people's quality of life and accelerating economic
transformation. The provision of digital infrastructure supports accessibility as it enables
local people to access information, education, health services, and business opportunities.
The use of digital technology has also supported efficiency as it helps reduce transaction
costs and operational costs thereby improving the efficiency of work processes.
Telecommunications infrastructure not only improves direct productivity, but also
provides spillover effects in the form of social progress, improved community skills, and
encourages innovation at the local level.

In 2015, Indonesia's information and communication technology development was
categorized as moderate. Based on Databoks (2016), Indonesia's Information and
Communication Technology Development Index (IP-ICT) in 2015 was at the level of 4.83
(scale 0-10). IP-ICT is an indicator of information and communication technology
development of a region with indicators of international internet bandwidth, literacy rate,
and number of cellular phone users. Papua was recorded as the province with the lowest
[P-ICT in 2015 with alevel of 2.91. Eastern Indonesia dominated the lowest 2015 IP-ICT and
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was below the national average. A total of 22 provinces have IP-ICT in the low category, 11
provinces in the medium category, and only 1 province in the high category, namely DKI
Jakarta with an index level of 9.25. To equalize telecommunications infrastructure
throughout the nation, thus the Palapa Ring project was proposed.

Palapa Ring is a national telecommunications infrastructure project that aims to bridge
the digital gap between regions in Indonesia. Palapa Ring supports digital inclusion by
providing equitable internet access across Indonesia, including the 3T areas. This creates
more equal economic opportunities and reduces socio-economic disparities. Studies show
that every 10% increase in broadband penetration can increase economic growth by 1.38%
(International Telecommunication Union, 2020). Digital infrastructure contributes to
regional GRDP growth by expanding internet-based economic activities. This project serves
as a catalyst for the sustainable achievement of the Sustainable Development Goals (SDGs),
such as point 8 (Decent Work and Economic Growth) and point 9 (Industry, Innovation and
Infrastructure).

Table 1. Previous research

Author(s) Methods Findings

Nugraha et al. Case Study of Telecommunication This study evaluates the

(2020) and Information Accessibility implementation of the Palapa Ring
Agency Project business process using the

BPI method. The results showed that
the pattern of government and
business entity cooperation (PPP)
played an important role in project
management, especially in meeting
the target of telecommunications
infrastructure development in 3T
(frontier, remote, and
underdeveloped) areas. However, the
study also identified several barriers,
such as schedule delays and lack of
coordination between PPP partners.

Fachrurrozi This study highlights the role of the

(2019) PPP scheme in supporting the success
of the West Palapa Ring Project,
including a government subsidy of
IDR 1.49 trillion that ensures project
sustainability. The results of the
analysis show that the West Package
successfully meets the network
capacity needs in strategic areas such
as Riau, Riau Islands, and West
Kalimantan, with investment results
that are considered feasible based on
NPV, IRR, and Payback Period

parameters.
Eschachasthi et al. This study reveals that the increased
(2021) connectivity generated by the Palapa

Ring Project contributes to the
growth of economic activity. With
better internet access, businesses can
operate more efficiently, reach new
markets, and increase productivity,
thus supporting the digital economic
transformation in Indonesia.
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3.6 The impact analysis of the palapa ring project

In general, the Palapa Ring Project plays a role in accelerating economic growth from
the Information and Telecommunication Services Sector. The Palapa Ring project is
predicted to contribute 0.04% in increasing Indonesia's economic growth (Amalia et al.,
2021). The use of optical fiber in this project is expected to contribute to the faster and more
stable internet access allowing companies to increase productivity and business innovation
so that they are more efficient and able to compete in the global market (Dwiputra et al,
2025). However, in the context of comparing the impact between the three regional
packages, we can analyze it from two aspects (Eschachasti et al., 2022).
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Fig. 1. Average change of internet users in each region

The Figure 1 above is the average change in the number of internet users per regional
package (2015-2020). In general, there is a positive change from each city in each regional
package. Based on the height of the graph, it can be concluded that the regions in the East
Package have a relatively more unequal average change in internet users compared to other
packages. This condition is clearly seen from the gap in change between Manokwari as the
city with the highest increase, which reached 8, and Asmat Regency as the lowest in the
same package area, which only reached 1. This suggests a concentration of benefits in urban
centers with limited spillover to more remote districts. Meanwhile, the regions in the West
Package experienced a more evenly distributed average change compared to the other two
packages. This condition can be seen from the lowest level of change in the West Package
which is still higher than the lowest average city in the other packages, but does not have a
high gap with the highest change in the West Package itself. This is because the western
Palapa Ring project was commissioned earlier than the other packages and the number of
cities or districts in the western region is the smallest of the two packages.

The Figure 2 above shows the percentage of internet users in each region. In the West
Package, the highest users are in Batam City at 74.07%, in the Central Package in Kendari
City at 70.27% and in the East Package in Kupang City at 71.01%. Based on the number of
users, the East Package remains the region with relatively higher inequality compared to
the other packages. This is because the lowest percentage of users in the East Package is
only 6.7%, which means it has a gap of more than 50%. This suggests that while
infrastructure exists, affordability, digital literacy, and relevance of services may hinder
adoption in marginalized regions.
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Fig. 2. Percentage of internet users in each region

The Figure 3 represents the average economic growth after the Palapa Ring in each
regional package. Most regions in the 3 packages experienced positive average economic
growth. However, in the West Package there are two districts that experience negative
average economic growth, namely Anambas Islands and Bengkalis. In this aspect, the
Central package has a relatively higher economic growth rate than the western and eastern
packages. This condition can be seen from the city with the highest percentage of economic
growth in the Central Package (Banggai) is the highest among other packages and the city
with the lowest economic growth rate in the Central Package (Kepulauan Sula) is still higher
than the lowest percentage city in other packages. This outcome suggests that
infrastructure investment in the Central Package might be better complemented by
enabling factors, such as local policy support, entrepreneurial capacity, or strategic
positioning in the regional economy. On the other hand, although the West Package is
technologically more mature and efficient in utilization, it still consists of two districts that
experienced negative economic growth post-project. This anomaly points to the limitations
of infrastructure alone in stimulating growth, especially if not aligned with broader
economic planning and local needs.
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Fig. 3. Average economic growth after the palapa ring in each region
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The Figure 4 is GRDP data from each region in the 3 Palapa Ring packages. Based on
this data, Batam City in the West Package scores the highest GRDP, reaffirming its position
as a key industrial and digital hub. Conversely, Morotai Island in the Central Package reflects
the lower end of the economic spectrum. In terms of GRDP, overall the 3 packages are still
relatively low. Even so, some areas in the West Package are quite dominating such as Batam
City and Bengkalis. These findings provide critical policy lessons. The relatively stronger
performance of the Central Package suggests that infrastructure success is not determined
by physical access alone, but also by institutional readiness, local governance, and follow-
up investments. Areas with better integration between infrastructure provision and local
development programs tend to yield more tangible economic benefits.

73,856,113
106,029,655

wn
o
o
o
o
g = 2 a3
n D
o © %) Q b © Q9 ©o
D TN ~ o o b N o5 N
A < =) ~ b )
:{ Z‘Dq Qagr\m\aommn‘mﬁm NN o 8 omn 3 + o8 LDSNHI\ SHOO
TSI IR | mld 2RI And s o RINARERRNRON | T mP AR, AR QDRSS
Q20 o NAR T OTNORNRAITLT A2 A NAT I Ng | NRPA X TN NNNN TS 0
~ < ~ © o < _;guo‘—m—cm VNI NOWOO NN WO DN F oo 0dN M8 0w
- — 9 o 1 b 0 o - N n o NI NN oD QO S0 n ~mMmMamayN © N 0
- oA "Hmeee | 05 geoRNOUNG NZARgPaANLTNANS @O
I II ~ N NG m N o — - N NR A, ~ =N ]
[ | .
ZVNCZSOUZI<COOVLC I FAOZOZ-oSODDWZWDODCICIISZoEaE-<OWSEDEOLZD
—_ o o o a
<(42<<z3ngzﬂré3<<(o<(::<(<t<(§<"m—'zgfgw003<3<°_‘<<1<zl¥
SgOookrxs20n00ILJILIogcoggm 0TI <20 e Z-2sI2oan23S3<E gD
<xEF<a<z2zarkE2-"22z< Nz zZ2ovs02b a2 2200 _Ta g2
- 0< - n:Q—<(332—<(_l<_l°:ZD'Ou.|C‘<Z ZZ-Z2>5 Ll = <Zm3§<(
52=z>5 T« -3 <<rH->5ID590Waalw <2 5_.5 o w <% s
~ O « > ~ W - - < =4 < [ D
a o ~ @0 a = o o S «© < o Zz>2 2 g
w w o 0= 0] w w z =] x <O <
= s =z z_w <y x> o =< - sIscx 3>
- =Rt > < P o< S=35 et
n D2« < 2 w 3 S 3> oo > a <
Zxs ®©4 =) o = > w =
o [22] n'\.l.l
<< 5 o] a a ~
o g a a ~ w
T w = >
~

Fig. 4. Gross Domestic Regional Product (GDRP) from each region
3.7 Utilization of funds in the palapa ring project

The Palapa Ring project is one of Indonesia's mega telecommunications infrastructure
projects that uses a public-private partnership (PPP) scheme. The Availability Payment (AP)
based funding scheme ensures that the business entity gets payment from the government
after the project operates according to the service target. This financing not only involves
the initial budget used for infrastructure development, but also includes payments made in
stages after the project is fully operational. The Palapa Ring project packages are funded
through a combination of the state budget and contributions from the business entities
involved in the PPP scheme. This scheme ensures that the government plays a role in
providing financial support, while the business entities are responsible for most of the
initial and operational costs.

The west package received an allocation of approximately IDR 1.28 trillion for
infrastructure development in 5 districts. The budget for the West Package is smaller than
the other packages because this region has better infrastructure and more accessible
terrain. The telecommunication network was successfully built along 2,124 km. As of 2023,
network utilization in the western region reached 69%, indicating that the funds allocated
for physical network development were used efficiently. The availability payment (AP)
value that will be given to the business entity is IDR 3.486 trillion.

The central package received an allocation of approximately IDR 1.38 trillion for
infrastructure development in 17 districts/cities. As the terrain was more varied, this
package required a slightly larger budget than the West Package. The telecommunication
network was successfully built along 3,102 km. As of 2023, network utilization in the
Central Package was recorded at only 37.67%, reflecting the challenges in network
utilization in the area. The availability payment (AP) value to be given to the business entity
is IDR 3.508 trillion.

The east package received the largest funding allocation, reaching IDR 5.13 trillion for
35 districts. This is due to greater geographical challenges, especially in the hard-to-reach
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Papua region. The telecommunication network was successfully built along 7,003 km. As of
2023, network utilization in the East Package was the lowest, reaching only 37.38%. This
low figure indicates the low level of utilization of the infrastructure that has been built. In
the case of the Eastern Package, investment challenges are faced due to low network
utilization due to limited purchasing power. The availability payment (AP) value that will
be given to the business entity is IDR 14.068 trillion.

The efficient use of funds in the Palapa Ring project can be assessed based on how the
allocated funds are used to achieve the desired results. In this case, the efficiency of funds is
seen through the difference between capital expenditure (capex) and operational
expenditure (opex). Capex refers to costs incurred for investment in long-term physical
assets, such as infrastructure development. Opex refers to the costs incurred for the
operation and maintenance of the network after construction is complete. The West
Package has a capex value that exceeds opex (IDR 1.22 trillion>IDR 1.2 trillion). A larger
capex indicates that more funds are used for physical development and technology
procurement than are used to maintain operations. A larger capex will be more efficient in
the long run because a large investment at the beginning can generate greater benefits in
terms of operations.

Unlike the West Package, the Central Package has a capex value that does not exceed
the opex value (IDR 1.09 trillion < IDR 1.3 trillion). The East Package also has the same
condition where the opex value exceeds the capex (IDR5.08 trillion < IDR5.13 trillion). A
higher opex indicates that the project requires more money to sustainably operate,
maintain, and repair the infrastructure. One of the reasons for the high opex is that the
terrain is difficult and requires high maintenance costs. The network in the East Package is
also the longest line touching 7,000 km. In addition, the security risk in the East Package is
also a cause of high maintenance costs. If Opex continues to increase over time, this could
indicate challenges in project management or a lack of planning for effective maintenance.

Table 2. Comparison matrix of palapa ring project

Aspect West Package Central Package East Package
Capital Expenditure IDR 1.28 trillion IDR 1.38 trillion IDR 5.13 trillion
(Capex)
Operational IDR 1.2 trillion IDR 1.3 trillion IDR 5.08 trillion
Expenditure (Opex)
Availability Payment IDR 3,486 trillion IDR 3,508 trillion IDR 14.068 trillion
(AP)
Network Utilization 69% 37.67% 37.38%
(2023)
Network Length 2,124 km 3,102 km 7,003 km
Funding Efficiency High: high utilization Moderate: lower Low: high opex and
and larger capex upfront utilization and high utilization
opex
Operational Relatively accessible Mixed terrain Difficult terrain, high
Challenges terrain, existing security risks
infrastructure
AP to Utilization Ratio  More efficient (smaller Less efficient (larger Least efficient
AP, higher utilization) AP, lower (highest AP, lowest
utilization) utilization)

The availability payment that will be given by the government to the business entity
implementing the project in each package has a high figure, which exceeds the total costs
incurred (capex and opex). The availability payment that will be given to business entities
in the West Package for 15 years of operation amounts to IDR 3.486 trillion. Business
entities in the Central Package and East Package will also receive payments over the 15-year
operating period with values of IDR 3.508 trillion and IDR 14.068 trillion, respectively. The
value that is far above the project cost is due to various considerations. The excess value is
the profit margin. Business entities not only incur costs, but also take risks and expect a

EMAGRAP. 2025, VOLUME 3, ISSUE 1 https://doi.org/10.61511/emagrap.v3i1.2025.1873


https://doi.org/10.61511/emagrap.v3i1.2025.1873

Ikhsanti et al. (2025) 35

return on investment from long-term projects. Availability payments reflect compensation
for complexity and risk, not just the amount of investment. The West Package received the
least value because it has much lower complexity than the other two packages.

Efficiency can also be seen from the ratio of availability payment to utilization. The
West Package has a utilization of 69% and the availability payment of IDR 3.486 trillion
provides a relatively efficient ratio compared to the Central Package (utilization of 37.67%)
and East Package (utilization of 37.38%) which receive higher payments. This ratio
indicates that availability payments in areas with low utilization have the potential to be
less than optimal in terms of outcomes if not accompanied by increased network utilization.
While the high APs of the Central and Eastern Packages reflect compensation for
geographical risks and long-term expectations for regional development, it is important for
the government to continue to encourage increased utilization so that the payments
generate commensurate economic and social benefits. Availability payment schemes that
last up to 15 years demand fiscal discipline and continuous evaluation from the government
to ensure that payments reflect services that are available and optimally utilized. Without
such controls, the risk of fiscal slippage may increase, especially in packages with low
utilization.

3.1 Challenges of palapa ring project implementation

The Palapa Ring project, a large-scale telecommunications infrastructure project in
Indonesia, faced a number of complex challenges that hindered its implementation. These
challenges stem from various aspects, including geographical conditions, security factors,
tight timelines and cost factors.

The geographical condition of Indonesia, which consists of many islands and high
mountains, is a major challenge in the construction of the Palapa Ring. In eastern Indonesia,
such as Papua, rugged and hard-to-reach terrain hampers the delivery of logistics and
materials. In addition, Indonesia is located in a tropical region with a humid climate and
frequent heavy rains, storms and earthquakes. These conditions can damage the
infrastructure that has been built and hinder the development process. Finally, the Eastern
Region in particular has mountains with altitudes above 4,000 feet which causes very low
oxygen which limits workers to only 1 hour per day.

The Palapa Ring project has a short completion date. The government targets that all
project packages should be completed by 2019. However, geographical challenges and
natural disasters often cause delays in implementation. For example, although the eastern
package was planned earlier, conditions in Papua caused completion to be pushed back to
August 2019.

Security factors are also a concern in the implementation of this project. Although
communities in some areas, including Papua, are generally supportive of the project, there
is potential for disruption that could affect construction. The security of the smooth delivery
of materials and the protection of project workers are things that must be taken seriously
to ensure the project goes according to plan.

In addition, Center for State Financial Accountability Studies (2022) there are security
problems, especially in the eastern package, namely the 174 cases of vandalism of Palapa
Ring BTS in 2019-2021 in the form of optical destruction, burning of devices, and threats to
East Palapa Ring project workers which caused losses to the implementer to hundreds of
billions of rupiah (Helmizar, 2021). However, the provider has taken preventive steps by
installing CCTV and electric fences.

The construction of fiber optic infrastructure, especially in remote and hard-to-reach
areas, requires a very significant capital investment. This includes material procurement
costs (fiber optic cables, active devices), construction costs (excavation, installation, cable
pulling), and licensing costs. In addition, according to (Center for State Financial
Accountability Studies, 2022) Procurement of consulting services for the Palapa Ring
Project Management Unit (PMU) resulted in a waste of state finances of IDR 309,608,697
for the difference in days between the report and reality, the cost of preparing the draft final
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report and non-personnel costs that cannot be believed to be reasonable and create a
shortage of state revenue from uncollected late fees.

4. Conclusions

The Palapa Ring project stands as a landmark initiative in Indonesia’s efforts to
strengthen national digital infrastructure through the Public-Private Partnership (PPP)
scheme. By implementing availability payment as a funding mechanism, the government
successfully collaborated with private partners to construct and operate a vast fiber-optic
network reaching even the most remote and underdeveloped regions. This not only reduced
the digital divide between urban and rural areas but also laid the foundation for inclusive
digital transformation.

The comparative analysis across the three regional packages—West, Central, and
East—demonstrates that although all packages contribute meaningfully to national
connectivity goals, there remain substantial variations in utilization rates, cost structures,
and operational challenges. While the West Package shows relatively high efficiency and
utilization, the Central and East Packages face persistent challenges, such as difficult terrain,
limited local demand, and high operational costs. These disparities underline the need for
targeted policy interventions to increase infrastructure adoption and ensure that digital
access translates into actual usage and impact.

However, the finding that AP values exceed the combined capital and operational
expenditures raises important questions about fiscal efficiency and risk allocation.
Nevertheless, the high operational expenditure (OPEX) in some regions raises concerns
about long-term fiscal sustainability and the importance of efficient infrastructure
management. From a fiscal perspective, the availability payment (AP) mechanism has been
effective in maintaining project continuity by ensuring steady payments over a 15 year
operational period. However, the AP values—significantly exceeding the initial capital and
operational costs—indicate the need for stronger risk management and better operational
efficiency, especially in regions with lower network utilization. In future projects, it may be
necessary to adjust the AP scheme design by incorporating more performance-based
components that reward actual usage, service quality, or socio-economic outcomes. This
ensures that public funds are used more proportionately to the benefits generated, and that
private partners remain incentivized to maintain service standards beyond the construction
phase.

The results also suggest broader implications for future PP infrastructure projects in
Indonesia. First, there is a need for stronger institutional frameworks for monitoring, risk
management, and adaptive policy design. Second, infrastructure provision must be coupled
with demand-side policies to maximize social and economic returns. To maximize the
impact of such projects, it is essential to integrate infrastructure development with
community engagement, capacity building, and ongoing digital literacy programs.
Strengthening coordination among stakeholders and ensuring continuous performance
monitoring are also key to achieving sustainable benefits. Overall, the Palapa Ring project
demonstrates the potential of PPP frameworks not only to address infrastructure gaps but
also to drive economic growth and social development through digital inclusion. It serves
as a replicable model for future infrastructure projects in Indonesia and other developing
countries aiming to achieve equitable technological progress.
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