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1. Sector Context 

 
1.1 Country Background 

In recent years, Indonesia has made remarkable progress in its economic development and poverty reduction, 

but it is unequal across the country with the eastern regions still requiring considerable support. Home to more 

than 270 million people, Indonesia is the fourth most populous country in the world and the largest economy in 

Southeast Asia. It is a multifaceted country with over 6,000 inhabited islands out of 17,500 islands, with 300 

distinct ethnic groups and 700 languages and dialects. In 2021, the gross domestic product (GDP) per capita was 

US$ 4,349 for a total GDP of about US$ 1.12 trillion. Indonesia is the world’s sixteenth largest economy. Extreme 

poverty level reduced drastically from 25 percent in 1998 to below 10 percent in 2019. The eastern islands of 

Indonesia, namely Kalimantan, Sulawesi, Papua, Maluku, West Nusa Tenggara (NTB) and East Nusa Tenggara (NTT) 

provinces (Eastern Islands), where around 54 million people live, host in absolute terms around half of the 25 

million people living below the poverty line. They show far greater numbers in relative terms of poor households 

than the rest of the country with rates between 15 and 30 percent per provinces with the exception of 

Kalimantan1. In addition, employment growth has been slower in that region compared to the rest of the country. 

To tackle this challenge, the Government of Indonesia is increasing spending for core infrastructure such as 

electricity, road networks, ports, and telecommunication facilities in the Eastern Islands.  

 
The COVID-19 pandemic has caused the worst recession in Indonesia since the 1997-98 Asian Financial Crisis. 

Indonesia has been reeling under the impacts of the pandemic, a twin supply and demand shock with serious and 

potentially long-lasting financial, fiscal, and social ramifications.2 The economy contracted by 2.1 percent in 2020, 

while poverty is estimated to have risen.3 Official statistics show that the poverty rate recorded a slight uptick in 

March 2020, up to 9.8 percent, which is 0.6 percentage points higher than the poverty rate for the previous year.4 

Recent national surveys document the huge fallout of the crisis also for firms and households: 74 percent of firms 

experienced more than 20 percent year-on-year reduction in sales and 75 percent of firms reported limited 

cash/ability to pay at least one production cost as of October 2020. 

 

The effects of climate change on the Indonesian economy are likely to be significant unless measures are taken 

in Indonesia and around the world. High population density in hazard prone areas, coupled with strong 

dependence on natural resources such as land, forest and coal, make the country vulnerable to climate change. 

More than 70 percent of the Indonesian population live in coastal and flood-prone areas. Critical infrastructure 

such as roads, transmission lines, and power plants are also at risk. These vulnerabilities are exacerbated by 

poverty, significant infrastructure gaps even without accounting for climate change, and high dependence on 

natural resources in certain regions. 

The Indonesian Government is committed to accelerating its mitigation efforts but is also wary of the cost that 

it will entail. Indonesia is among the top ten emitters of greenhouse gases (GHG) in the world. In its Nationally 

Determined Contribution (NDC), updated in 2021, the government committed to an unconditional reduction of 

 
1 BPS, 2020, Statistics Indonesia 
2 As of end January 2021, the Government reported over 500,000 confirmed cases of COVID-19, with a death rate of 3.2 percent. 
3 World Bank. Indonesia Economic Prospects. The Long Road to Recovery. July 2020. 
4 While Indonesia’s poverty rate reached a record low of 9.2 percent in September 2019, about 20 percent of Indonesians who are not poor 
are at risk of falling into poverty because of an economic shock. 
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GHG emissions by 26 percent relative to business-as-usual scenario (BAU) by 2030, and to a conditional reduction 

of 41 percent by 2030 if adequate international support is provided.5 In 2021, the government also committed to 

reaching net-zero emissions by 2060 or earlier. According to the government6, the net-zero investment needs 

would represent about 10 percent of the country's total investment needs over the period 2021–2030, and 20 

percent of total investment thereafter through 2060.7 However, the government is also concerned that mitigation 

efforts could undermine growth and jobs and slow down its development. 

The energy sector is expected to be an important contributor to Indonesia’s climate targets. In 2010, as per the 

NDC, 57 percent of Indonesia’s GHG emissions were the results of land-use change and peat and forest fires, and 

33 percent were due to the energy sector. By 2026, emissions from the energy sector are expected to become the 

highest contributor to GHG emissions in Indonesia8 and Indonesia has one of the highest power grid emission 

factors in the region. The country’s National Generation Plan for Electricity (RUKN) and the National General Plan 

for Energy/National Energy Policy (RUEN/KEN) set out major objectives and targets for the sector. The share of 

renewable technologies (RE) is expected to increase from 12 to 28 percent in the electricity mix in 2020-2025 and 

reach 23 percent of the primary energy supply. In addition, under the net-zero scenario, the RE targets would 

need to be raised to 60 percent of power generation by 2030 and 82 percent by 2053. 

The power utility has also made important climate commitments. In 2021, the power utility, PT Perusahaan 

Listrik Negara (Persero) (PLN), made two commitments on coal moratorium: no new coal-fired power plants will 

be committed after 2022 and all coal-fired power plants will be phased out by 2056. The first commitment 

translates into an expected 13.8 GW of coal power capacity to be built by 2030 which are projects that have 

already been contracted for the most part and will come as an addition to the 31GW already operating. It is 

important to note that the commissioned coal capacity was twice as large in the previous electricity generation 

plan, the RUPTL 2019-2028. The second commitment indicates that PLN currently expects to operate all coal-fired 

power plants until the expiration of the power purchase agreements (PPAs). Discussions are ongoing for an 

accelerated retirement of some coal plants. As stated by authorities during the COP26 in Glasgow, Indonesia 

would still consider bringing the coal phase-down forward to the 2040s, conditional on international financial and 

technical assistance. In the short term, as per the government’s announcements, this would mean a retirement 

of a minimum of 8 GW of coal projects by 2030 compared to 1 GW in the current plan. Detailed plans for increased 

coal fired power plants retirement are yet to be developed. 

 

1.2 Sector Background 

Indonesia has made important progress in reaching universal access to electricity primarily through fossil-fuel 

deployment. The power utility PLN manages Indonesia’s grid which covers over 600 islands. These grids are very 

 
5 The government has committed to an unconditional reduction of GHG emissions by 26 percent relative to BAU set in 2020 or a re-duction 
by 29 percent relative to BAU set in 2010 as per its first NDC submission. 
6 BAPPENAS, 2021, A Green Economy For A Net-Zero Future: How Indonesia can build back better after COVID-19 with the Low Carbon 
Development Initiative (LCDI)   
7 Based on BAPPENAS’s analysis: overall investment needs are expected to amount to (i) an average of US$ 150-200 billion per year from 
2021-2030; (ii) US$700 billion to US$ 1 trillion per year from 2031-2040, (ii) US$ 1.3-1.6 trillion per year in 2041 to 2050, and (iv) US$ 2.1-
2.2 trillion per year in the two decades after.   
8 World Resources Institute, 2017, How can Indonesia achieve its cli-mate change mitigation goal?   
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diverse, from very large ones such as the Java-Bali grid which has over 40 GW of installed capacity, to very small 

grids that have installed capacity below 1 MW. Despite these challenges, Indonesia has reached near universal 

access. The access rate increased from 40 to about 99 percent in 20 years9. In the last 10 years, PLN has connected 

over 70 million customers to the grid. Installed generation capacity from 40 GW in 2011 to 61 GW in 2020 but the 

pace of RE deployment was relatively slow. Since 2010, Indonesia added around 16 GW of new coal generation 

compared to 2.5 GW of renewables (geothermal and hydropower) out of the 20 GW of newly built installed 

generation (see Figure 1). In addition, except for a few small grids that are hydropower or solar based, most 

isolated mini-grids and small island’s grids are 100 percent diesel based. 

Figure 1: Installed Capacity in 2011 and 2020 (GW) 

  
Source: RUPTL 2021, adapted by authors 

The quality of the grid is relatively low while energy demand remains strong. Electricity demand is expected to 

grow by about 5 percent per year on average over the next 10 years. As per the new generation plan 2021-2030 

(RUPTL 2021), the installed capacity is expected to reach 100 GW by 2030 – almost doubling the installed capacity 

in 10 years representing an investment of almost US$ 90 billion just for the generation. However, while PLN will 

need to expand drastically its grid it will need to also improve its quality of supply. Indonesia’s quality of supply, 

as measured by the System Average Interruption Duration Index (SAIDI), is low despite some progress in past 

years. The quality of supply also varies greatly country region. In 2019, the SAIDI for Sumatera Utara was 44.4 

hours compared to 4.6 hours in Jawa Timur. Even Jakarta is occasionally subject to major blackouts, such as the 

August 2019 event that affected western Java for up to 10 hours. This poor reliability creates inconveniences for 

households, impedes economic development, and forces companies to invest in expensive back-up power 

generators.  

 

 

 
9 According to MEMR’s electricity definition which encompasses villages electrified with connection to the grid and households electrified 

under the pre-electrification SHS program – it represents around 6 million people not connected to the grid yet. This number could be 
closer to 15-20 million if we were to be more restrictive on the definition of electrification. 
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Figure 2: SAIDI by PLN Region, 2019 

 
Source: PLN Statistics 2019 

PLN is aiming to reduce carbon emissions by phasing down coal and scaling up renewable energy. Indonesia has 

the world’s largest geothermal potential and rich hydro, solar and wind resources. But it is also the fourth largest 

producer of coal and the twelfth producer of gas in the world. In 2018, 88 percent of the installed capacity in 

Indonesia was coal, gas and diesel-based whereas only 12 percent was from renewable sources – including large 

hydropower generation. PLN’s new plan is to increase the target for solar and wind by 145 percent. The new plan 

aims to reduce emissions by 49 million tons of CO2 by 2028 (by 15 percent) compared to the 2019 RUPTL.  

Table 1: Expected Installed Capacity in 2028 and 2030 as per RUPTL 2019 and RUPTL 2021, respectively (GW) 

Technology  RUPTL 2019 – 2028 targets RUPTL 2021 – 2030 targets difference 

Hydro (and pump storage) 14.5 15.4 6% 

Geothermal 5.2 5.8 12% 

RE (solar, wind, biomass) 2.6 6.5 145% 

Gas 28.8 23.2 -20% 

Coal 56 44.8 -20% 

Diesel 5 5 - 

Total 112.1 100.7 -10% 
Source: RUPTL 2019 and RUPTL 2021, adapted by authors 

The grid is currently not reliable and secure enough to accelerate the integration of VRE. The main challenges 

related to the integration of VRE include the limited power transfer capacity of the grid from production to 

consumption locations, as well as ability of the grid operator to balance the variable nature of VRE supply with 

enhanced flexibility. PLN associates the deployment of VRE with further instability on the grid and therefore is 

limiting its deployment with that constraint in mind.  

PLN’s financial sustainability is critical to improve the grid and mobilize private sector financing. PLN’s financial 

sustainability challenges are mainly driven by an inadequate tariff and revenue structure. Since 2017, PLN has 

been running losses from power sales because of restrictions on tariff adjustments for non-subsidized customers. 
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The decision to freeze fuel cost pass-through into tariffs for commercial, business and industrial customers has 

resulted in sustained low-cost recovery.10  In addition, PLN’s current revenue structure, set as a cost-plus 7 percent 

margin, is not sufficient to fund needed investments.  Finally, the government-mandated 35 GW program has 

contributed to a mismatch between investment in supply and growth in demand. Consequently, the power system 

has started to face an excess capacity that creates a financial burden on PLN.  

PLN also relies on State Budget transfers that compensate its Public Service Obligation (PSO). Affordability of 

electricity supplies has been a priority for many years in Indonesia with PLN supplying poorer residential 

customers under a PSO tariff set well below cost-recovery. Although efforts have been underway since 2017 to 

reassign consumers to non- or less-subsidized tariff classes through means testing, many relatively better off 

households still receive the benefit of the PSO. Approximately 45 percent of PSO is used to subsidize householders 

who do not fall within the database for poor and vulnerable households (representing approximately 23 million 

households). In total, PLN relies on budget subsidies (PSO and compensation payments) for 21 percent of its 

operating revenues (in 2019), representing 5 percent of central government spending. This dependence on 

subsidies has had various undesirable effects. It has heavily politicized the process of setting tariffs and led to an 

emphasis on short-term cost minimization at the expense of investing now to reduce costs and risks in the longer-

term.  

Indonesia has made it a priority to reach 100 percent electrification by 2024. From the current Government of 

Indonesia official electrification rate of 99 percent, the Government of Indonesia is targeting universal access by 

2024. The majority of the 6 million people (depending on the baseline used) who lack access to electricity live in 

the Eastern Islands. According to the Government of Indonesia’s access rate, the lowest electrification rates are 

in NTT with 86 percent, Maluku with 91 percent and Central Kalimantan and Central Papua with 94.5 percent. The 

Government of Indonesia’s access rate encompasses: (i) PLN’s connected villages, (ii) villages that were electrified 

under the electrification program of the Ministry of Villages, Disadvantaged Areas Development and 

Transmigration (in short: Ministry of Villages) and (iii) households that were electrified under the Ministry of 

Energy and Mineral Resources (MEMR) pre-electrification program. When restraining the definition of 

electrification to PLN’s connected villages, the country access rate is 95 percent, with the lowest rates being 49 

percent in Central Papua, 57 percent in NTT, 77 percent in West Sulawesi and 86 percent on average in Maluku. 

 

According to PLN, US$ 2.4 billion are needed to reach universal access with a mix between grid connection, 

mini-grids and decentralized solutions. PLN is looking for various options to finance this important CAPEX 

including mobilizing private capital. The main constraint to mobilize private investments is the difficulty to 

implement a viable business model for private investors as the off-grid population is usually among the poorest 

while costs are often higher per household connections. In addition, as PLN electricity tariff is uniformed across 

the entire archipelago allowing cross-subsidizing between grids that have different average generation cost is 

possible, it is complex for private investors to propose a lower cost per customers than PLN’s without a very high 

level of subsidies. It leads to PLN being the main and almost sole electricity distribution actor. With regards to last 

mile electrification, PLN recognizes the need to deploy  decentralized solutions such as solar home systems (SHS) 

and communal PV as a medium-term electrification solution. The only program is MEMR’s SHS program as a pre-

electrification program – with free SHS provided to households – which was discontinued in 2021. In the same 

 
10 Compensation of IDR 23 trillion in 2018 and IDR 25 trillion for 2019 has only been paid in the second part of 2020. The compensation for 
2020 has been calculated to about IDR 17.9 trillion. 
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year, MEMR introduced the concept of a new electrification strategy for remote areas based on battery system. 

The program will consist of APDAL (Alat Penyalur Daya Listrik or portable chargeable battery), SPEL (Stasiun 

Pengisian Energy Listrik or charging station), and IRAS (Instalasi Listrik Searah or DC house installation). It will be 

a similar arrangement to SHS in which MEMR aims to procure APDAL for free to households. However, the new 

APDAL program has not started, and its implementation principles are uncertain. To deploy decentralized 

solutions as a sustainable medium-term electrification strategy, PLN will become instrumental to support the 

move from a system of free SHS/APDAL to a market base solution. According to PLN, a budget of around US$ 500 

million is expected in SHS/communal PV (see Table 1). 

 

Table 2: PLN Financial Estimates for Universal Access per year per Type of Connection (US$) 

  2020 2021 2022 2023 Total 

Grid Connection 462,857,143  217,214,286  241,214,286  116,571,429  1,037,857,143  

Mini-grids 245,142,857  189,000,000  117,571,429  310,714,286  862,428,571  

SHS 61,142,857  134,285,714  264,642,857  37,928,571  498,000,000  

Total 769,142,857  540,500,000  623,428,571  465,214,286  2,398,285,714  

Source: PLN 

 

In Indonesia, a low electrification rate is also usually paired with a high average generation cost. In addition to 

significantly lower access rates, the Eastern Islands are also characterized by small to medium size grids (below 

150 MW) mostly powered with diesel generators. Their average cost of generation is the highest in Indonesia. As 

presented in Table 3, in 2020, the average generation cost in those islands was around US$ 0.14 per kWh, 

compared to US$ 0.06 per kWh in Java-Bali. The cost of generation between 2016 and 2018 had been steadily 

increasing due to diesel fuel cost increase, but fossil fuel cost decreased in 2020 which was reflected in a lower 

average generation cost.  

 

Table 3: Average Generation Cost per Island 2016 to 2020 (US$c per kWh)11 

  2016 2017 2018 2020 

Java-Bali 6.5 6.8 7 6.3 

Sumatra 8.9 11 11.5 10 

Kalimantan 10.5 10.7 11 9.4 

North/Central Sulawesi 12.7 13.5 15 11.5 

South/South East/West Sulawesi 8.1 9 8.25 6.6 

NTB 13.5 15.5 16.5 12.2 

NTT 17.5 18 19.5 14.5 

Maluku 17.3 18.5 19 15.5 

Papua 13.5 14.5 15 15.5 

National Average Generation Cost (BPP) 7.4 7.7 7.9 7.05 

Source: PLN and MEMR 

 

To support the development of a sustainable electrification plan and lessen PLN’s financial burden in the 

Eastern Islands, it is critical to reduce the cost of generation of the most expensive grids as more customers will 

 
11 There was no BPP calculation produced for 2019 due to the COVID-19 crisis 
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be connected to it. As PLN is required by MEMR regulation to offer a uniform tariff across islands, currently PLN 

cannot recoup its costs in the Eastern Islands. Under MEMR Regulation 28/2016 and its amendments, MEMR set 

PLN’s customer tariff according to types of customers and fixed it for the whole country – this decision was taken 

to reduce inequalities between islands and ensure a fair economic development across the country. Therefore, 

PLN cannot reflect the real cost of the electricity per island and capital expenditures (CAPEX) necessary for grid 

upgrades and extensions needed to connect new households. If PLN recovers some of its cost through cross-

subsidization between grids, it will need to reduce the cost of its electricity in those grids. It would also reduce the 

burden of connecting new customers to grids that are not cost-reflective. 

 

1.3 Climate Change Impact Overview 
 

Climate Vulnerability Context 

Climate change is expected to greatly impact the coastal areas where more than 70 percent of the total 

population in Indonesia live. It will directly impact the workforce whose income depends on natural resources 

and threaten the livelihood of the people living in these areas. Existing natural hazard risks include flooding, 

drought, cyclones, tsunamis, volcanic and seismic activity, wildfire and extreme heat (see Table 4). However, the 

intensity and geographic distribution of these risks varies significantly throughout the archipelago. General trends 

suggest some warming of temperatures (0.8-1.4°C on average by 2050), and an increase in precipitation, although 

there is uncertainty related to the magnitude and temporal variation of change.12 

 

Table 4: Existing Hazard Risks Across Indonesia  

 River Flood Urban Flood Coastal Flood Earthquake Cyclone Landslide Wildfire 

Indonesia 
(overall) 

high high high high high high high 

Maluku high N/A high medium high high medium 

Nusa Tenggara medium medium high medium high high high 

Maluku Utara low high high medium low high medium 

 

Critical infrastructure such as roads, transmission lines, power plants and ports located in the coast will also be 

impacted. At least three categories of severe weather events may disrupt the operation of power plants in 

Indonesia: (i) heavy wind and rainfall; (ii) rising seawater temperatures and heatwaves; and (iii) severe droughts 

and lightnings. Indeed, heavy wind and rainfall are by far the most significant threats to the power distribution 

networks. In the Java-Bali region alone, these events accounted for more than 95 per cent of weather-related 

power outages during 2014 to 2015.  Heavy rainfall also made coastal power plants and transmission substations 

more vulnerable to floods. This could lead to emergency power shutdowns. A notable example is a severe flood 

on the northern coast of Jakarta in January 2013 that forced the gas-fueled Muara Karang power plant to shut 

down for 12 days. Furthermore, more than 500 units of inundated distribution substations in the Central Jakarta 

 
12 Climate Risk Country Profile: Indonesia. The World Bank Group and Asian Development Bank (2021) 
https://climateknowledgeportal.worldbank.org/sites/default/files/2021-05/15504-Indonesia%20Country%20Profile-WEB_0.pdf 
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region were turned off for safety reasons. The incident costed the state US$ 15 million. Rising seawater 

temperatures and heatwaves can also affect the operation of power plants. Higher seawater temperature also 

triggers jellyfish blooms. In April 2016, an inflow of jellyfish forced Paiton coal power plant in East Java to shut 

down for 20 days. This caused an estimated loss of US$ 21.7 million for PLN the utility.  Extreme dry seasons affect 

hydro power plant operations. Drought reduced generating capacity in Saguling and Cirata hydroelectric power 

plants, both located in West Java, in 2011, resulting in estimated financial losses of US$ 51.5 million for the 

utilities.13 

Climate Change and Natural Hazard Risks 

Indonesia is at high risk for flooding (urban, river and coastal), earthquakes, cyclones, landslides and wildfires, 

among others, although these risks do vary geographically and changes in climate may impact these existing 

challenges. Each of these hazards pose challenges for consideration in the design, construction and operation of 

current and future infrastructure assets. Figures 1-7 show hazard and climate change maps for all relevant hazards 

for which data are available. 

Wildfire is recognized as a high risk in Indonesia under current climate conditions, although it varies somewhat 

throughout the country. Climate change may exacerbate this existing risk in some locations14. Wildfires pose risks 

to generation facilities, substations, transmission and distribution infrastructure. Additionally, expansion of 

transmission infrastructure in regions prone to wildfires may increase the risk of wildfires, as transmission systems 

have been shown to start them15. To mitigate these risks, consideration of materials design, vegetation 

management, as well as protective infrastructure could be integrated into new infrastructure technical standards. 

Vegetation management is a key factor in reducing the operational risk both from wildfires impacting the 

transmission and distribution infrastructure operations (damages from wildfires) as well as reducing the risk that 

transmission infrastructure causes a wildfire. Exact siting locations and design materials have not been determined 

at this stage. However, existing research shows that these investments, particularly materials selected for 

construction and vegetation management for transmission and distribution systems, may be very cost-effective 

in project design and ongoing maintenance actions. For example, where wildfire risks are high, using concrete 

poles can reduce the risk of damages caused to a distribution pole by 90 percent (compared to a pole made of 

wood)16. Hardening the materials has additional benefits including higher wind resistance, which may be beneficial 

in regions with cyclonic risk. Consideration of these risks may also inform more effective disaster response plans 

including repairing parts of the network that are damaged in a more-timely manner. The average historical 

occurrence of wildfire in the project region is shown in Figure 3. These data represent the annualized percentage 

of land burned within each region (0.25°2 grid, approximately 25km x 25km). These data are calculated based upon 

 
13 https://www.channelnewsasia.com/news/commentary/climate-change-affecting-indonesia-expensive-power-electricity-12323326 
14 Liu, Y., Stanturf, J. A., & Goodrick, S. L. (2009). Trends in global wildfire potential in a changing climate. Forest Ecology and Management 
259:685-697, 259(2010), 685–697. https://doi.org/10.1016/j.foreco.2009.09.002 

15 Schweikert, AE, MR Deinert: Vulnerability and Resilience of Power Systems Infrastructure to Natural Hazards and Climate Change, Wires 
Climate Change, 2021, In Press 

16 L. Victoria State Government, Australia, “PB Report: Indicative Costs for Replacing SWER Lines,” Department of Environment, Land, Water 
and Planning, Jan. 16, 2020. https://www.energy.vic.gov.au/safety-and-emergencies/powerline-bushfire-safety-program/Reports-and-
regulations/pb-report-indicative-costs-for-replacing-swer-lines (accessed Mar. 29, 2021). 
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an annualized average from an historical 25-year period17. The data show that annual fire risk is very low in most 

locations, although a few regions see higher risks including the southern edge of Kalimantan and eastern edge of 

Sumatra. An assessment of land that has less dense vegetation or other factors for fire ignition may help inform 

specific siting decisions that can lower that risk that transmission, distribution and generation infrastructure are 

affected by fires. Siting of infrastructure alongside roadways may also speed up recovery if poles are damaged in 

a fire event.   

Figure 3: Annualized fire impact (percent of land burned each year), based on 25-year historical average 

 

Nota bene: Value is total percent of land area (0.25°2 grid, approximately 25km x 25 km) burned each year based 
upon all available data for 1997-2015. 

 

Landslides are rated as a ‘high’ risk for Indonesia nationally and in every sub-region assessed. Landslide 
susceptibility is calculated from18. While site-specific information on soil type, slope and other factors need to be 
evaluated to determine the exact risk in different locations, susceptibility data can inform regions where more 
detailed studies and consideration of mitigation options may have higher benefits relative to potential incurred 
damages from the hazard. The landslide susceptibility varies significantly by location with ‘very high’ susceptibility 
existing on most islands, including parts of Sulawesi, Maluku, and Irian Jaya provinces.  
 

 

 

 

 
17 Giglio, L., Randerson, J., & Van der Werf, G. (2013). Analysis of daily, monthly, and annual burned area using the fourth‐generation global 
fire emissions database (GFED4). Journal of Geophysical Research: Biogeosciences, 118(1), 317–328. 

18 Data from: Broeckx, J., Vanmaercke, M., Duchateau, R., & Poesen, J. (2018). A data-based landslide susceptibility map of Africa.  
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Figure 4: Landslide Susceptibility 

 

Flooding (urban, river and/or coastal) is considered as high risk for Indonesia, although the risk varies 
geographically. Available information for the depth of water under an expected 0.01-annual flood probability 
(“100-year flood”)19 is shown in Figure 4. This means that there is a 1 percent chance in any given year of a flood 
occurring at the depths shown in Figure 5. In a 30-year project timeframe, this corresponds to a 26 percent 
likelihood of occurring at least once. The risk of fluvial and pluvial flooding is widespread throughout Indonesia, 
with many locations seeing estimated depths of 1 meter or more. Studies indicate that the frequency of flooding 
in Indonesia may increase twofold or greater by 2100 under many climate scenarios20. While quantitative 
modeling for this risk is not currently available, consideration of designs that incorporate protection or mitigation 
from greater depths and extent of flooding may benefit long-term project resilience.  
 

 

 

 

 
19 FATHOM Flooding Data [Pluvial, Fluvial]. The World Bank Group (2021) 

20 Y. Hirabayashi et al., “Global flood risk under climate change,” Nature Climate Change, vol. 3, no. 9, Art. no. 9, Sep. 2013, doi: 
0.1038/nclimate1911. 
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Figure 5: Estimated depth of water in 0.01 annual probability flood event using historical data  

(“100-year” event) 

 

Nota bene: Flood risks show pluvial (rainfall) and fluvial (river) flooding and do not account for coastal storm surge 
or sea level rise.  

 

The risk of earthquakes is ‘high’ in Indonesia, with ‘medium’ risk in the provinces considered in the Program. 
Data for the 10 percent probability of exceedance of peak ground acceleration in 50 years (the 475-year return 
period equivalent) is provided in Figure 6, shown in MMI categories (Modified Mercalli Intensity ratings13). All data 
is shown in square centimeters per second21. Results show that the highest relative risks for seismic activity is in 
the southern and western islands, especially along the Western coast of Sumatra. More specific ground-based 
analysis, including soil type and building codes, can further inform local seismic risk for structures. 

 
 

 
21 M. G. Ordaz, O.-D. Cardona, M. A. Salgado-Gálvez, G. A. Bernal-Granados, S. K. Singh, and D. Zuloaga-Romero, “Probabilistic seismic 
hazard assessment at global level,” International Journal of Disaster Risk Reduction, vol. 10, pp. 419–427, Dec. 2014, doi: 
10.1016/j.ijdrr.2014.05.004. 
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Figure 6: Seismic Events 

 

 

Nota bene: Map detailing the instrumental intensity (categorized ground acceleration, according to the Modified 

Mercalli Intensity Scale22) rating for the 10% exceedance likelihood in 50-year timeframe (475-year return period 

eq.). Seismic events at an intensity level of V will likely be felt by all persons and may result in some damage to 

structures. At level VI or greater, damages may occur to infrastructure and buildings. 

Cyclones are listed as a ‘high’ risk for Indonesia but mainly pose a threat in the southernmost islands of the 
archipelago. Simulations across multiple future scenarios indicate that the changes in cyclonic activity in the 
region are likely to see little change from the present, and perhaps even a decrease from historical conditions23. 
Where cyclone risk exists, consideration in design standards may benefit infrastructure resilience. Cyclones are a 
major cause of damages to infrastructure, resulting from wind, storm surge and flooding from rainfall. 
Quantitative data on the expected windspeeds for a 0.01-probability annual exceedance (“100-year event”) and 
the 0.002-annual probability exceedance (“500-year event”) windspeed are shown in Figure 5.  Expected wind 
speeds are highest along the southern regions, exceeding 178 km/hour (Category 3) in some locations. Heavy 
winds pose significant threats to overhead transmission and distribution infrastructure and may damage 
photovoltaic arrays if not properly secured. While not quantitatively estimated in this analysis, storm surge and 
heavy rainfall are specific threats to substations and underground lines and pose challenges to restoration if 
damages to other infrastructure (e.g., roads) occur. 

 
 
 
 

 
22 Modified Mercalli intensity Scale. US Geological Survey. https://www.usgs.gov/natural-hazards/earthquake-hazards/science/modified-
mercalli-intensity-scale?qt-science_center_objects=0#qt-science_center_objects  
23 Geophysical Fluid Dynamics Laboratory, “Global Warming and Hurricanes: An overview of current research results,” Geophysical Fluid 
Dynamics Laboratory, Princeton, NJ, USA, Text, Mar. 2021. Accessed: Jul. 16, 2021. [Online]. Available: https://www.gfdl.noaa.gov/global-
warming-and-hurricanes/ 

https://www.usgs.gov/natural-hazards/earthquake-hazards/science/modified-mercalli-intensity-scale?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/natural-hazards/earthquake-hazards/science/modified-mercalli-intensity-scale?qt-science_center_objects=0#qt-science_center_objects
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Figure 7: Projected Windspeeds (km/hour) for a 3-second gust, resulting from a cyclone with a probability of 
annual exceedance of 0.01 (historical ‘100-year’ event) 

 

 

While it is noted that precipitation modelling in the available CMIP5 climate scenarios sees variable changes in 
precipitation, some increases in ambient temperature are expected across all models for Indonesia. In this 
analysis, the maximum annual temperature over seven days is considered as a proxy for heatwaves as well as 
potential damages to infrastructure. Extreme heat has impacts on energy demand (cooling for buildings), energy 
generation (e.g., systems that require thermal cooling, efficiency of photovoltaics), as well as transmission and 
distribution efficiency and transformer life. During the coming decades, climate change is projected to further 
exacerbate extreme temperatures throughout the country. Figure 8 shows the increased annual 7-day maximum 
average temperature for each decade, relative to the historical values. A thirty-year historical baseline (1970-
1999) is used as the basis of comparison to future decades. All data is CMIP5, RCP4.5 and RCP8.5, at 0.5-degree 
resolution, for models with data over the entire timeframe analyzed24. A total of 21 models are assessed for each 
RCP scenario. A geographic midpoint of the country (approximately 118.9, -1.9) was chosen as the basis for 
selecting the specific model results for the 50th (median) and 95th (high-end) ensemble percentiles. In most 

 
24 Values are the increase, in degrees Celsius, above the 30-year historical baseline (calculated as the average of annual 7-day maximum 
temperatures from 1970-1999). Calculations completed by the authors, based on data from NASA Center for Climate Simulation, NASA NEX-GDDP 
(2019) archive of CMIP5 data for RCP4.5 and RCP8.5 at 0.5-degree resolution globally 
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locations, the increase in maximum temperatures over a 7-day average across each decade is approximately 1-
2°Celsius above the historical baseline.  

 
Figure 8: Number of Models with Increase in Temperature Relative to historical Baseline 

 
 

Figure 9: Increased annual 7-day maximum average temperature for the 2030 and 2040 decades, relative to 
historical values 
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2. Program Description 

 
2.1 Government Program 

Indonesia’s energy sector planning and programing derive from national, sector and utility level policies and 
plans. Broad development goals are outlined in its long-term National Development Plan for 2005–2025. This plan 
is divided into four 5-year phases, or Medium-Term Plans (RPJMN) which correspond to the Presidential 
administrations.  The current 5-year RPJMN  2020-2024 sets out President Jokowi’s vision for his second term. 
Long-term goals for the energy sector are outlined in the 2014 National Energy Policy, to be implemented in the 
National Energy Plan (RUEN), which emphasizes resource diversification, environmental sustainability, and 
maximized use of domestic resources. MEMR develops 5-year Strategic Plan with the current plan covers period 
from 2020-2024. Long-term goals for the electricity subsector are in the government’s National Electricity Master 
Plan (RUKN) with specific investment plans outlined in PLN’s rolling 10 years General Plan for Electricity Supply 
(RUPTL), updated annually.   

 

Released in 2021, PLN has prepared a new “green” RUPTL program (the “Government’s program”) as a critical 
piece in its energy transition strategy and increased access to reliable and resilient electricity across Indonesia. 
The RUPTL sets out the projections relating to electricity demand growth, energy mix, infrastructure and available 
investment sectors for IPPs as well as the need for improved operational efficiency. The RUPTL prioritizes the use 
of renewable energy sources, as well as domestic use of gas, and serves as the basis for PLN, to meet Indonesia’s 
projected energy needs. The RUPTL covers all of Indonesia with regions (Wilayah) that are presented in different 
sections with specific investments per region (transmission, distribution and generation). The RUPTL focuses also 
on operational efficiencies to improve the organization of PLN. 

 

Implementing the RUPTL would cost approximately US$90 billion between 2021-2030. According to preliminary 
estimates in the RUPTL, its implementation would require almost US$60 billion in additional investment in 
generation (out of which US$20 billion by PLN and almost US$40 billion by Independent Power Producers or IPPs) 
as well as US$15 billion in transmission and US$12 billion in distribution investments (Table 3). While these latter 
two types of investment will mostly entirely fall under PLN, the RUPTL expects PLN to also play a significant role 
in financing additional generation capacity especially for RE (9.1 GW over 2021-2030). 

 

Table 3. Estimated power sector investment amounts required between 2021-2030 to implement the RUPTL 

Power sector additional investment required IDR Trillion US$ billion 

Generation (both RE and non-RE) by PLN 284.9 19.9 

Generation (both RE and non-RE) by IPPs 562.7 39.4 

Transmission and Substations 213.1 14.9 

Distribution 176.1 12.3 

Others 49.4 3.5 

Total  1,286.2 90.0 

Source: RUPTL 2021-2030 



17 

 

 

The Government’s program sets out objectives to improve operational efficiency to manage the energy 

transition in an efficient manner. PLN has over 55,000 employees that are managing generation, transmission 

and distribution assets, as well as a customer base of 80 million households and businesses. To improve PLN’s 

reactivity and efficiency, processes and reporting/monitoring need to be harmonized and standardized across 

business units and regions. Based on a full report on PLN’s operational efficiencies, three key points were 

identified. PLN needs to (i) implement strategic integrated solutions for efficiencies in its financial and operational 

capacity ; (ii) integrate field units to back-office systems; and (iii) improve overall security administration standards 

and procedures. Deploying a new Enterprise Resource Planning (ERP) system was assessed to be the right solution 

to PLN’s key operational challenges. The ERP is an Information Technology (IT) system that organizations use to 

manage day-to-day business activities such as accounting, procurement, sales and marketing. ERP systems tie 

together a multitude of business processes and enable the flow of data between them. By collecting an 

organization’s shared transactional data from multiple sources, ERP systems eliminate data duplication and 

provide just-in-time data integrity with a single source of truth. The ERP is on the critical path to allow for the 

implementation of the green RUPTL, and hence is part of PLN’s overall program. 

 
2.2 Program Boundaries 

The proposed PforR operation (“ISLE-1 Program”) will support specific activities within the overall Government 
program focused on: increased and improved electricity supply reliability in Maluku and Nusa Tenggara and 
improved PLN’s overall operational and financial capacity to implement its low-carbon energy transition. In 
those two regions, 19 islands are  targeted: Nusa Tenggara Barat (NTB), Nusa Tenggara Timor (NTT), Maluku and 
North Maluku; that each have multiple islands, sub-grids and isolated grids (Maluku: Buru [Namlea and Mako 
grid], Seram [Piru,  Kairatu,  Bula and Masohi-Liang-Waipia grids], Ambon,  Dobo, Saumlaki, Tual/Kei Kecil); North 
Maluku:Ternate-Tidore, Halmahera  [Tobelo-Malifut, Jailolo-Sidangoli, Sofifi-Payahe grids], Morotai, Bacan and 
Sulabes/Sanana; NTB: Sumbawa and Lombok; and NTT: Timor, Flores, Sumba, Rote, Alor, Lembata). The results 
claimed under the present PforR operation will exclude any environmental and social (E&S) high risk investments. 
Under the Bank Policy on Program-for-Results Financing, activities that are judged to have significant adverse 
impacts that are sensitive, diverse, or unprecedented on the environment and/or affected people are not eligible 
for the PforR financing and are excluded from the PforR Program. In order to identify investments that should be 
excluded from the Program boundary due to potentially significant E&S risks and areas requiring further E&S 
system assessment, it was agreed that the ISLE PforR will apply the exclusion criteria presented in the 
Environmental and Social System Assessment (ESSA) to the activities in the Program. There will be unlikely many 
associated activities outside the PforR program that have been identified – and the ones identified are not 
considered to be high E&S risk. In addition, as presented below, it was assessed that PLN is capable of monitoring 
program implementation to screen out excluded investments based on the agreed E&S exclusion list including any 
impacts on international waters as per OP7.50 in particular the use or risk pollution of any international 
waterways.   
 
In Nusa Tenggara and Maluku, the ISLE-1 aims to meet rapid electricity demand growth while supporting power 

sector decarbonization and improving climate resilience of the electricity systems. The Program in those 19 

islands represents around US$ 1,141 million in investments and cover the period of 2022 to 2028. The network 

investments will be paired with new and transformative elements such as SCADA, distributed solar and BESS. 

Under the present PforR, PLN will develop and adopt new guidelines for climate resilient technical standards for 

grid infrastructure and implement a new process for monitoring and financial management that is critical to the 
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major changes expected to finance and implement the energy transition. The ADB has approved in 2020 a new 

RBL focusing on Kalimantan, Maluku and Papua covering 2020-2024, and focusing on distribution and access 

expansion. The results covered under the RBL in Maluku will be excluded from the present PforR. 

Table 4: Proposed Program Scope 

Item Government Program  Program supported by the PforR 

Title RUPTL Program ISLE-1 Program 

Objective 
Increase delivery, reliability and access to 
electricity services 

Increase access to sustainable, reliable 
and resilient electricity services 

Duration  2021-2030 2022-2028 

Geographic 
coverage  

All Indonesia 

Maluku, North Maluku, NTB and NTT for 
generation and transmission investments 

Capacity building for the whole of 
Indonesia 

Results areas  

▪ Increased access and resilience of households 
▪ Increased readiness of the grid to integrate RE 

resources 
▪ Strengthened PLN’s operational readiness  

▪ Increased access and resilience of 
households 

▪ Increased readiness of the grid to 
integrate RE resources  

▪ Strengthened PLN’s operational 
readiness for the energy transition 

Overall 
Financing  

US$ 90 billion of which PLN: US$ 45.6bl; Private 
investors: US$ 39.4bl; and development partners: 
US$ 5bl 

US$ 741 million of which PLN: USS$ 
159.5ml; IBRD: US$ 500ml; Canada 
Facility: US$ 47.5ml; CTF (grant + loan): 
US$ 34ml. 

Including mobilization of private 
investors: US$ 400ml. 

 

The following results areas will be supported under the ISLE-1 Program: 
 
a. Results Area 1: Increased access and resilience of households 

- Results Area 1 focuses on expanding the distribution network by 15,500km and increase the distribution 
capacity of transformers by 550MVA. These investments aim to allow for the connection of over 500,000 
new customers (around 2.5 million people to be connected to the grid) to modern electricity services 
allowing them to face increased heat waves by powering cooling appliances. This will require purchasing 
distribution lines (medium and low voltage) and transformers to be added to distribution level 
substations. It represents a cost of around US$ 212.5 million under an umbrella contract that has costing 
for distribution lines (per level), transformers and associated capital expenditures. The contracts are 
between US$ 10,000 and US$ 10 million – with over 100 contracts expected. 

 
b. Results Area 2: Increased readiness of the grid to integrate renewable energy resources 

- Results Area 2 focuses on enabling the integration of VRE by strengthening and expanding the 
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transmission network by 1,150km and 510MVA, deploying 321MWh of BESS, upgrading or deployment 8 
new SCADA and EMS systems. These investments aim to support the mobilization of US$400ml of private 
capital to allow for 600MWp of PV to be deployed. This will require purchasing around US$ 112.5 million 
in BESS – with contracts ranging from US$ 175,000 to US$ 5 million; US$ 5 million in SCADA systems – with 
contracts ranging from US$ 250,000 and US$ 1.5 million; US$ 205.0 million in transmission lines and 
associated capital expenditures – with contracts ranging from US$ 100,000 and US 25 million; and US$ 
56.6 million in substations (in particular transformers) – with contracts ranging from US$ 1 to 5 million. 
PLN has umbrella contracts with EPC contractors for transmission lines and substations. The private 
investors have their own EPC contracts that are expected to range from US$ 6 to 50 million. 

 
c. Results Area 3: Strengthened PLN’s operational readiness for energy transition 

- Results Area 3 focuses on supporting the implementation of a new ERP System within PLN and 
improving PLN’s monitoring capacity. This will require purchasing around US$ 150 million in consultancy 
contracts, software and hardware. 

 

Table 6: Program Financing 

Source Amount (US$ Million) 

Counterpart Funding (PLN) 159.5 

IBRD (loan) 500 

CTF (grant) 19 

CTF (loan) 15 

Canada Facility 47.5 

Total Program Financing 741 

 

2.3 Strategic Relevance 
 
Indonesia faces constraints in improving electricity supply and achieving sustainable transformation of its 
electricity system. Under the pressing needs for the energy transition, the sector is undergoing rapid change and 
transformation. The key binding constraints include (i) insufficient investments in network capacity, (ii) limited of 
utilization of state-of-the-art technologies and distributed energy resources, including solar and Battery Energy 
Storage Systems (BESS), and (iii) inadequate institutional and regulatory capacity and know-how in new 
technologies and business models. 

 

Poor power services and limited access to electricity in Eastern Indonesia are major bottlenecks to reduce the 
development gap between the Eastern Islands and the rest of the country. The Eastern Islands have one of the 
highest average cost of generation in Indonesia (between US$ 0.15 and 0.22 per kWh compared to about US$ 0.07 
in Java-Bali) as well as a high outage rate compared to the rest of the country. It represents a burden for the local 
economic development, and for the power sector financial sustainability. The Eastern Islands also host a significant 
share of the unelectrified population (85 percent of the total unelectrified population), and the majority of the 
poorest households are located in that region. Improving power services will have direct socio-economic benefits 
for one of the least developed regions in Indonesia. 
 
Electricity network transformation is essential for decarbonizing the electricity system. A modern grid that is 
flexible and capable of monitoring and optimizing its resources will be able to integrate VRE, while also being able 
to minimize and recover more quickly from climate and cyber threats. This transformation is a complex 
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undertaking for utilities, regulators, policy makers, and other electric power industry stakeholders and will need 
to be supported by a substantial investment program. 
 
Indonesia’s ability to harness and manage sustainable energy sources is essential for its continued growth and 
poverty reduction. The Government of Indonesia’s National Medium-Term Development Plan (Rencana 
Pembangunan Jangka Menengah Nasional) 2020-24 aims to reduce poverty rate to 6.5-7 percent by 2024 across 
Indonesia, and enhance domestic energy security, including by expanding energy infrastructure, increasing energy 
efficiency and accessibility, and diversifying the energy mix with renewable sources. Around 15 million people live 
in Maluku, North Maluku, NTT and NTB with poverty levels between 15 and 20 percent in those four regions. 
Around 15 percent of households are female-headed25 and according to UNESCO’s Inclusive Policy Lab research, 
they had poorer living conditions than their male counterparts in 2019. 

 

The impact of ISLE-1 will be most marked on poor communities that lack access to affordable energy, are 
deprived of the means to improve their living conditions and must use significant amounts of limited income on 
expensive and/or unhealthy forms of energy, such as diesel generators and kerosene lamps. Electrification ratios 
in the four regions are 63 percent in NTT, 86 percent in North Maluku, 89 percent in Maluku and 99 percent in 
NTB. 2,750,000 people are not connected to the grid. Under ISLE-1, PLN aims to connect 500,000 new customers 
which represents around 2,500,000 people. 

 

The proposed operation will strengthen PLN’s financial and operational ability to capitalize on the energy 
transition and prepare its grid and its vulnerable population to future climate conditions. The theory of change 
(Figure 4) is based on the activities of the three results areas for the achievement of the outcomes: (i) Results Area 
1: Increased access and resilience of households; (ii) Results Area 2: Increased readiness of the grid to integrate 
renewable energy resources; and (iii) Results Area 3: Strengthened PLN’s operational readiness for the energy 
transition. This investment is not only aiming to support climate mitigation measures but also 
resilience/adaptation of infrastructure and households. 

 

ISLE-1 Program’s results chain is as follows: 
 

a. Activities: ISLE-1 is focusing on (i) investments in targeted grid connections, and in substations, 70kV and 
150kV transmission lines, BESS, new or upgraded Supervisory Control and Data Acquisition (SCADA) and 
Energy Management Systems (EMS); (ii) supporting the selection of private investors for solar (and BESS 
if needed) power plants; and (iii) investments in consultants and software/hardware for a new ERP and 
monitoring capacity. 
 

b. Outputs: Together, these activities will support the following outputs: (i) increased low-voltage 
transformer capacity by 550 MVA and 15,565 km of new distribution lines that will enable 500,000 new 
customers (or 2.5 million people when assuming 5 people per households) to be added to the grid and be 
made more resilient by accessing reliable and affordable power, and (ii) 1,156 km of new or upgraded 
transmission lines, increased capacity of medium-voltage transformer capacity by 510 MVA, 321MWh of 
BESS and 8 new or upgraded SCADA systems that together represent the right set of grid infrastructure to 
be built for VRE integration – as per assumption A1: the transmission lines and SCADA investments were 
selected based on their capacity to enable VRE projects as identified in RUPTL; (iii) US$ 400ml of private 
investments mobilized that allows for 600 MWp of PV to be built; and (iv) increased capacity of PLN with 

 
25 https://en.unesco.org/inclusivepolicylab/analytics/indonesia-covid-19-pandemic-hurts-poor-women-most 
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regards to monitoring and operational capacity for the energy transition shift. 
 

c. Outcomes: The main outcomes that are derived from these outputs are: (i) increased access to sustainable 
and reliable electricity to population in Nusa Tenggara and Maluku regions; (ii) avoided GHG emissions 
(assuming that all the generation investments in RE are made on time [A2]); (iii) reduction in cost of 
generation (assuming that IPP financing is truly competitive to reach low prices [A2]); (iv) improved 
reliability and resilience of the grid; and (v) improved PLN’s financial and operational capacity to manage 
the energy transition. 
 

d. Objectives: The higher-level objectives are to enable Indonesia to shift to low-emission development 
pathways, to reduce dependency on fossil fuels, and to increase resilience to climate change of 
infrastructure and population that are newly-connected to the grid (assuming that newly connected 
people have access to cooling appliances that make them resilient to increased heat waves [A3]). 

 
 

Figure 10: Theory of Change 
 

 

 

The proposed Program is aligned with the Indonesia Country Partnership Framework (CPF) FY21-24 and 

supports the World Bank’s twin goals of poverty reduction and shared prosperity. In the Indonesia CPF FY21-24, 

specifically in: (i) Engagement Area 2: Improve infrastructure, which encompasses Objective 2.1 Improve 

infrastructure provision and quality of service and Objective 2.2 Transition to low carbon energy and attain 
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universal access to energy26, and to (ii) Cross-cutting areas: 1. Gender and 3. Climate Change, the World Bank has 

committed to support the Government of Indonesia in harnessing its domestic renewable resources. The 

deployment of renewable energy can have a key role in reducing the cost of electricity and support the 

electrification agenda. ISLE-1 can also support Indonesia to leverage private sector investments and expertise in 

rural electrification and new technologies, while developing renewable energy, increase access to modern energy 

services and support its energy transition. The project is relevant with the 2020 Indonesia Systematic Country 

Diagnostic (SCD) which is the basis for the next CPF under preparation. The SCD highlights Indonesia electricity 

access, which is widespread but unevenly distributed and often unreliable, unsustainable, and have low quality of 

service, which are the challenges to be addressed by the project. ISLE-1 will also support the Government of 

Indonesia in achieving its target of 23 percent renewable energy in the energy mix by 2025 and maximizing the 

use of local renewable resources potential for the electrification program in remote islands, as refer to the 

National Energy Policy or “Kebijakan Energi Nasional” (Government Regulation No 79/2014), General Plan of 

National Energy or “Rencana Umum Energi Nasional” (Presidential Regulation No 22/2017), General Power Sector 

Development Plan or “Rencana Umum Ketenagalistrikan Nasional” (MEMR Decree 143 K/20/MEM/2019) and 

MEMR‘s Strategic Plan 2020 - 2024. 

ISLE-1 is also aligned with the World Bank Group’s corporate objectives under the regional Climate Change 

Action Plan, Maximizing Finance for Development (MFD) and Private Capital Mobilization (PCM). ISLE-1 will 

contribute to the development of an enabling framework to leverage private financing for the development and 

operation of utility-scale VRE projects. ISLE integrates the standardized methodology that was developed by the 

World Bank in partnership with the French Development Agency (AFD), the International Renewable Energy 

Agency (IRENA) and the International Solar Alliance (ISA) under the Sustainable Renewables Risk Mitigation 

Initiative (SRMI)27, to support countries in designing and implementing sustainable RE programs that will attract 

private investments and reduce reliance on public finances. Furthermore, in the WBG InfraSAP, energy is identified 

as one of the key sectors that should be prioritized to promote public private partnerships (PPP), and for which 

further work on financial, regulatory and institutional structuring needs to be completed. 

The long-term growth potential of the project is significant and will support the economy rebound after the 

COVID-19 pandemic. Solar and wind generation deployment is labor intensive and can be a catalyst for new and 

high paying jobs as well as for overall socio-economic development. The project will help to build resilience to 

future shocks with interventions focusing on mitigation of climate change related impacts and will assist the 

country cope with and recover from external shocks, like COVID-19 today, but also other forms of natural disasters 

and future climate change impacts. 

The Program-for-Results instrument was determined to be best suited for the World Bank’s support to PLN’s 

large and transformative program. The World Bank has had a long engagement with PLN and has undertaken 

several operations to support the Government’s electrification, distribution, and generation programs under its 

RUPTL. PLN has, with the World Bank’s assistance, strengthened its organizational systems and implementation 

capacity and has emerged as a highly capable implementing agency. In the past decades, PLN successfully 

implemented its large RUPTL program – including Government targets with regards to electrification and 

generation – using its own systems and processes. Given PLN’s track record, the PforR instrument is considered 

appropriate for the World Bank’s support to PLN’s implementation of the RUPTL as (i) it uses PLN’s own systems, 

 
26 Indonesia achieved 95-98 percent electrification as of 2020 and aims to achieve 100 percent electrification in the next few years. Java-Bali has 
more than 99 percent electrification, while poorer regions in the east such as Nusa Tenggara Timur has 59 percent and Papua 44 percent. 
27 https://www.esmap.org/srmi  

https://www.esmap.org/srmi
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such that the agreed program actions will directly contribute to institutional strengthening beyond the PforR’s 

geographical coverage; (ii) its focus on results rather than expenditures will help establish a stronger evaluation 

culture complementary to the government’s intent to provide incentives based on corporate performance; (iii) it 

helps lower the transaction costs involved in managing thousands of small-scale activities and expenditures to 

develop the distribution network; and (iv) it will enable PLN, government stakeholders, and development partners 

to convene around achieving the results and outcomes of the program to enhance collaboration. 

  

2.4 Technical Soundness 
 

The World Bank team assessed the technical soundness of the Program across the three results areas. The 
investment plan for PLN’s program was developed by the PLN System Planning team in collaboration with the 
other technical teams from PLN. The World Bank carried out a detailed review of the Program in particular 
focusing on 10 islands with the support of Tractebel consultants. The key objective of this review was to (a) assess 
whether the system expansion plan prepared by BREB made use of reasonable electricity demand projections, 
was complete and would produce adequate service to rural consumers at reasonable cost, and would be robust 
and resilient in the face of potential future changes; (b) evaluate the incentives in place for program stakeholders 
to effectively contribute to the program’s success; (c) make recommendations to improve the plan including 
through incorporation of alternative technologies that might lead to more sustainable and efficient outputs. 

The following areas were evaluated in the review: (a) ability of the network to provide reliable electricity; (b) 
potential for solar generation and BESS to be integrated in the grid; (c) alternate technologies that may be 
incorporated to improve the quality of service such as high-capacity conductors, voltage regulators, STATCOM, 
and use of SCADA. Power flow analyses were carried out to assess the investment plans of 10 islands (out of 1928) 
and make recommendations. New elements were incorporated in the proposed Program based on the review of 
relevant international experience in electricity distribution and generation. The key findings of the Technical 
Assessment in the three Program results areas are as detailed in the following paragraphs. 

Results Area 1: Increased access and resilience of households 

Distribution network expansion 

PLN is the main actor in charge of the electrification agenda, but there are other active stakeholders in that 
space which complexifies the development of one electrification plan with clear associated budgets. One of the 
key reasons for the lack of integrated strategy is the multitude of public actors involved in the electrification space 
in Indonesia, namely PLN, MEMR, local government, the Ministry of Maritime Affairs and Fisheries, and the 
Ministry of Village, Development of Disadvantaged Regions and Transmigration: 

 
a. PLN: In the last 10 years, PLN has connected to the grid over 70 million customers including around 24 million 

in the last 5 years. The 30/2009 Electricity Law grants a right of first refusal to PLN for the supply of electricity 
in an area. If PLN relinquishes an area, the Central Government or Regional Governments can offer the 
opportunity to regional-owned entities, private entities, cooperatives or self-reliant community institutions 
to provide electricity to the area. In addition, according to the Electricity Law, PLN is also the provider of 
electricity of last resort, meaning that if PLN is not supplying a particular area and there are no regionally-
owned companies, private enterprises or cooperatives that elect to supply electricity in that area, the 

 
28 In NTB: Sumbawa, in NTT: Alor, Rote, Flores, Timor, in Maluku: Buru, Morotai, Seram, Ternate and Tual-Kei Kecil 



24 

 

Government will instruct PLN to supply electricity in that area. In 2011, PLN initiated SEHEN (Super Ekstra 
Hemat Energi or Super Extra Saving Energy) program by providing solar home system (SHS) to individual 
households or communal solar PV generation in remote areas which could not be reached by grid extension. 
Under this program, the household customers were obliged to pay agreed monthly payment to PLN for the 
operation and maintenance cost. However, this program was not able to be implemented sustainably due to 
inability of the customers to pay monthly fee to PLN. Eventually, PLN discontinued this program and handed 
over the off-grid electrification mandate to MEMR. In the current electrification program, PLN is mainly 
focusing on the grid extension to those areas without electricity. Annually, PLN receives equity injection from 
the government to construct small renewable energy generation plants, substations, transmission and 
distribution lines to supply electricity to un-electrified villages. 
 

b. MEMR: While PLN is the main actor for long-term electrification, MEMR leads a pre-electrification program, 
providing free solar lamps and solar home system (SHS) to households for any areas which are not possible to 
be connected to the existing PLN grid.  The pre-electrification program is considered by the Government to 
be a short-term solution – two to three years – to bridge the gap between no access to any form of electricity 
to the moment when households are electrified through the grid. To ensure that universal access is reached 
within the given timeframe, it will be key for the households under the pre-electrification program to be 
provided a long-term electricity solution in the next five years and be accounted for in the Government’s 
strategy to sustainable long-term electrification. In 2016, MEMR launched a program called Indonesia Terang 
or Bright Indonesia, aiming at increasing the electrification ratio in the Eastern Islands by enabling private 
sector involvement. However, Indonesia Terang was never fully operationalized due to lack of funds and no 
clear implementation strategy. In 2017, Presidential Regulation No. 47 was issued to give a mandate to MEMR 
for the electrification of border / underdeveloped / isolated areas and outermost islands through provision of 
SHS. This mandate is implemented under the LTSHE (Lampu Terang Hemat Energi or Energy Saving Solar 
Lamp). MEMR provides SHS to eligible households for free which consists of 20W solar panel, 4 LED (Light 
Emitting Diode) lamps, and house installation. Until 2020, total of 363,220 households have been electrified 
by MEMR with SHS as reported in the 2020 Directorate General of Electricity MEMR Performance Report. In 
2021, MEMR introduced APDAL (Alat Penyalur Daya Listrik or a Power Supply Device in the form of portable 
rechargeable battery for household power consumption) to replace the LTSHE program. Similar to LTSHE, 
MEMR procures and provide APDAL for free to the eligible households in isolated areas. No further detail 
information on the implementation of APDAL program since MEMR is currently procuring the vendors for the 
provision of APDAL.  
 
MEMR is also promoting electrification program for the poor households in the areas connected to PLN 
existing grid. Household connection of 450VA (including simple electrical installation with 2 light points and 1 
socket-outlet, connection fee, house installation fee, cost of issuing a Certificate of Operation Worthiness for 
house installation) is provided for free. MEMR is coordinating funding for this program through various 
sources such as Corporate Social Responsibility (CSR) of PLN and other companies in energy sector and social 
program of MEMR / PLN employees. In 2020, it was reported that 57,573 poor households have been 
connected to the grid under this program.  
 

c. Local Government: The implementation of LTSHE by MEMR is also supported by the Local Government 
through identification of the remote areas required decentralized electrification, identification of the eligible 
households, and supervision of the SHS installation.  
 

d. Ministry of Maritime Affairs and Fisheries (MMAF): The MMAF is building integrated maritime affairs and 
fisheries center (SKPT – Sentra Kelautan dan Perikanan Terpadu) in small islands and border areas in which 
the maritime and fisheries sector is the prime economic driver. Under the SKPT, the MMAF develops areas 
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with combined electricity access, port, road and cooling infrastructure for fishery development. SKPT focused 
on 5 islands in 2015, 10 in 2016 and 12 in 2017. The electricity aspect of the SKPT program is coordinated with 
MEMR, and implemented, financed and operated by PLN. 
 

e. Ministry of Villages, Development of Disadvantaged Regions and Transmigration: The Ministry of Villages 
has two types of electrification programs and budgets, one for the remote villages and one for its 
transmigration (Transmigrasi) program. The Ministry through the village-owned enterprises (BUMDES – 
Badan Usaha Milik Desa) channels budget to electrify remote villages. The villages own the generation and 
can request the support of PLN to manage the plant. Under the Transmigrasi program, the Government of 
Indonesia proposes to move landless people from densely populated areas to less populous areas in the 
country. 20 new cities were created between 2015 and 2019 and another 52 as per the 2020-2024 Medium-
Term National Development Plan. The Ministry of Villages develops new villages with core infrastructure such 
as access to electricity. The power plants created for the new villages are to be managed by PLN or by the new 
BUMDES. 
 

As most unelectrified households are located in very remote areas, the last mile access in Indonesia is at an 
inflexion point. Electrification in the Eastern Islands is difficult due to the remoteness of these islands, the small 
size of the grid, the limitations that households face to afford the grid connection fees, and the inaccessibility of 
some villages. Most of the unelectrified households are located in NTT, Papua and Maluku and within those 
islands, they are usually located in remote areas far from the existing grid. To be able to provide modern energy 
services to the last mile, a mix of grid extension, mini-grids and SHS solutions will need to be implemented. Grid 
extension is the business as usual for PLN, yet some of these households are too remote for grid extension to 
make economic sense. PLN operates numerous mini-grids but they have mostly been fueled by diesel, which leads 
to logistical constraints to bring diesel to the power plant and to financial constraints due to the fuel cost. SHS 
deployment has been focusing on pre-electrification under the MEMR program, when PLN cancelled its SEHEN 
program in 2015 due to financing and operation and maintenance (O&M) issues. However, SHS has to be 
considered as part of the long-term electrification solution for Indonesia to be able to reach 100 percent 
electrification rate.  
 
Based on external consultant work, Trama Tecnoambiental (TTA), an electrification analysis was conducted on 
the 10 pilot islands. Presented in Table 7 below is the results of the electrification plan, which is aligned with PLN’s 
plan, with around 95 percent of the population unelectrified will need to be connected via the grid. It is the least-
cost connection mean in most cases. Under the PforR, the grid-connection solution is promoted. 

 

Table 7: Results Electrification Plans in Selected Islands 

Island 
Unelectrified 
villages (PLN) 

Unelectrified 
population 
(% share) 

Grid-connection Mini-grid SHS 
Total 

CAPEX 
needed 

NTT/NTB 

West 
Timor 

143 
706,932 
(38%) or 

176,748 HH 

94% or 166,085 
HH ($227.2m) 

0.1% or 
218 H  

($0.6m) 

5.9% or 
10,445 HH 

($3.3m) 
$231m 
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Flores 12 
679,916 
(37%) or 

169,979 HH 

90.4% or 
153,595 HH 

($210m) 

0.1% or 35 
HH ($81k) 

9.6% or 
16,349 HH 

($5.2m) 
$215.3m 

Sumbawa 8 
303,044 
(21%) or 

75,803 HH 

99.3% or 75,239 
HH ($103m) 

0.7% or 
510 HH 
($1.1m) 

0.1% or 54 
HH ($17k) 

$79.1m 

Rote 11 
55,440 (35%) 
or 13,860 HH 

93.3% or 12,937 
HH ($17.7m) 

0.3% or 47 
HH ($107k) 

6.3% or 
876 HH 
($280k) 

$18.1m 

Alor 39 
47,216 (31%) 
or 11,099 HH 

92.9% or 10,313 
HH ($14.1m) 

4.4% or 
483 HH 
($1.1m) 

2.7% or 
303 HH 
($100k) 

$15.3m 

Maluku 

Buru 41 
179,500 
(87%) or 

44,875 HH 

97.3% or 43,664 
HH ($60m) 

1.5% or 
678 HH 
($1.6m) 

1.2% or 
533 HH 
($250k) 

$61.85m 

Seram 54 
108,736 
(15%) or 

27,184 HH 

96.6% or 26,272 
HH ($36m) 

1.5% or 
416 HH 
($1m) 

1.8% or 
496 HH 
($160k) 

$37m 

Tual/Kecil 3 
87,032 (50%) 
or 21,758 HH 

99.8% or 21,720 
HH ($29.7m) 

- 
0.2% or 38 
HH ($14k) 

$29.7m 

Morotai 12 
20,404 (32%) 
or 5,101 HH 

96.8% or 4,937 
HH ($7.2m) 

2% or 102 
HH ($170k) 

1.2% or 62 
HH ($22k) 

$7.4m 

Ternate n/a 
112 (0.1%) or 

28 HH 
- - 

100% or 28 
HH ($9k) 

$9k 

Total 323 2,188,332 $704m $5.8m $9.5m $720m 

Nota bene: the SHS is using tier 1 SHS but when adapted to the demand estimated in those zones, we are closer to 
US$ 30 million 

As per the analysis, the ability to pay of customers per months for electricity in the 10 pilot islands is (under 

aggregated levels): Alor IDR 30,000 (US$2.1), Timor IDR 53,333 (US$3.7), Seram IDR 63,300 (US$4.3), Flores IDR 

66,667 (US$4.4), Sumbawa IDR 76,667 (US$5.3), Rote IDR 100,000 (US$7), Ternate IDR 102,000 (US$7), Tual/Kei 

Kecil and Morotai IDR 115,000 (US$8) and Buru IDR 117,000 (US$8). 

Their demand is on average for the off-grid areas across the pilot 10 islands:  

a. 25 percent of households have a lower demand than 275Wh per day (three lightbulbs and a phone) – Tier 1;  

b. 50 percent of households have a demand between 275 and 550Wh per day (four lightbulbs, a phone, a fan 

and a TV) – Tier 2; and 

c. 25 percent of households have a demand above 550 per day (five lightbulbs, two phones, a fan, a TV, a small 

fridge and a cooker; with a few with productive appliances) – Tier 3 and above; 
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Results Area 2: Increased readiness of the grid to integrate renewable energy resources 
 
VRE integration  
 
The main challenges related to the integration of solar PV and wind into the grid are (i) their intermittent nature 
(which implies variable production), (ii) uncertain availability (although this can be estimated in the short term 
based on meteorological forecasting), (iii) that it can only produce power during the day for solar, and (iv) that it 
is not a rotating generator. Three issues must be considered when considering VRE penetration into a grid: (i) the 
capacity for the generation mix to meet demand at any hour of the year, considering VRE variability; (ii) the 
economic optimum in terms of power system operating costs, after considering both cost reductions thanks to 
VRE and the investment costs required for deploying and integrating VRE; and (iii) the limitations of solar PV 
capacity to maintain grid stability, due to its variability and its limited capacity to contribute to the balancing of 
demand and generation. The figure below shows how the degree of grid support required depends on the amount 
of solar electricity in the load, with percentages used for the purpose of illustration. Plans should be customized 
to the specific location and country.  
 

Figure 11: Assessing the grid support required for various shares of solar energy 

 
 
Evaluating dispatch capabilities and the limits of grid integration provides a picture of the grid as it is today and 
is key to determine VRE targets. These analyses estimate the level of VRE penetration possible based on technical 
and commercial constraints, as a first input into the least-cost generation plan. It is important to note that VRE 
integration studies will be repeated in an iterative process as the least-cost generation plan is being revised. 
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- Simulating dispatch capabilities: To evaluate the flexibility of a grid, it is critical to assess its technical 
constraints, such as the lack of a SCADA system or of automatic generation control (AGC), or the 
availability of a type of generation that is by nature not highly reactive. It is also important to integrate 
commercial constraints, such as take-or-pay PPAs, grid code requirements for how much support a 
generator has to provide to the grid, and key performance indicators for utility-owned generators. These 
commercial constraints may inhibit the smooth integration of VRE. 
 

- VRE integration studies: Power flow studies and stability assessments are generated using power system 
analysis software such as PSS/E, DigSilent and Matlab and their results are assessed further as part of the 
economic analysis conducted for the least-cost expansion plans. Specifically, these determine (i) the solar 
PV capacity needed to guarantee grid stability (taking account of storage capacity, reserve needs, and 
ramping reserve requirements), (ii) new transmission/distribution requirements (if the existing 
transmission system is not dimensioned to accommodate VRE in a given area), (iii) reactive power 
compensation requirements to maintain voltage levels, (iv) operating characteristics of the planned 
system (such as the mix of generators, losses in the system, active and reactive power flows, transformer 
tap setting, and protective relay settings), and (v) system performance under emergency conditions (for 
example, the loss of a transmission line or a generator), given reserve needs and ramping reserve 
requirements.  
 

- Technical upgrades needed: These analyses will also list the technical upgrades needed to improve the 
dispatch system and overall VRE integration, and potential improvements on the commercial side and to 
the grid code. The required least-cost grid reinforcements are also outlined in the transmission plan. These 
may also include additional infrastructure to accommodate resiliency measures, particularly in the context 
of climate change impacts, such as hardening (reinforcement of poles or under-grounding) and 
redundancy (construction of a secondary line) to prevent outages during a storm. 
 

Taking advantage of variable renewable generation requires significant expansion and modernization of 
electrical grids. Specific technologies and processes may be used to support the gradual transition of power 
systems into “VRE-friendly” grids that will significantly reduce integration costs in the long term. The penetration 
of VRE requires power system planning and grid management to adapt to the particular characteristics of VRE. It 
also requires better forecasting methods and stringent grid code requirements. Basic grid support services are 
now becoming relevant to all generators, including VREs, which are connected to medium and lower voltage 
levels. Grid reinforcements that will support VRE integration (as per the least-cost transmission plan) include: 

a. Addition or replacement of lines and transformers for grid extension and capacity enhancements (both for 
answering growing demand and for integrating VRE power). 

b. Equipment for smoothing the voltage plan, such as capacitor banks and other reactive power compensators, 
together with the FACT. 

c. Equipment for faster and more efficient grid operation, such as monitoring systems, demand and production 
forecasting systems, and automats for controlling generation units and grid operations through automatic 
generation control with a strong SCADA system. 

 

As its costs continue to fall, battery storage is also becoming core to VRE integration. Importantly, it can provide 
support to the grid through frequency and voltage control. When associated with VRE plants, it can also mitigate 
some of the issues raised by the variability and lack of dispatchability of VRE power. It can provide power reserve 
during transient events such as the lack of a generator, smooth production for example, when there is a cloud, 
and displace production to the evening/night.  
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In parallel to the implementation of the solar/wind deployment scheme, the public authorities should invest in 
the upgrades of the grid infrastructure that was planned under its least-cost transmission plan to support the 
integration of VRE and ensure a better quality of electricity service. These upgrades might include battery storage 
if the level of VRE penetration is already reaching the limits imposed by existing infrastructure. It is critical to 
ensure integration of VRE allowing a higher penetration of renewables and to mitigate the grid curtailment risk. 
 
Tractebel – another external consultant than the ones who worked on electrification - identified the needed 

VRE integration and reliability equipment for the 10 islands (such as SCADA system, step-up transformers, 20 kV 

doubling etc.), including 140.5MWh of battery storage for load shifting (US$ 50 million investment) and 42.75 

MWh of battery storage for voltage/frequency support (US$ 23.5 million investment). The objective is to unlock 

around 950 MWp of solar PV generation across the ten islands by 2030. In all islands, grid reliability will have a 

positive impact on economic development as businesses will encounter less load shading and better connectivity. 

The investment list is aligned with the RUPTL and the need for specific VRE integration equipment. 

 

 

Table 8: List Investments for VRE integration identified by Tractebel 

Island Task 2 inv 
Task 2 inv 
(USDm) 

Battery for 
load shifting 

Battery for VRE 
int. 

Timor 

- 150kV for 280km 77.5     

- battery for optimized dispatch (voltage/frequency) 10.5   17 MW/17MWh 

- Tripled the 70/20kV transformer at Naibonat 
substation (overloaded at 134%) 

2.2     

- Doubling two 70/20kV transformers at Maulafa 
substation (loaded at 59 and 68%) 

2.2     

  Total Timor 92.4   17 

Sumbawa 

- transformer doubling of 150/66 and 66/20kV 
transformers 

8     

- new SCADA and AGC 0.75     

- Doubling 66/20kV transformer at Sape substation 
(loaded at 75%) – 1.1ml; tripled the 150/20kV 
transformer at Empang substation (loaded at 120%) – 
2.2ml 

3.3     

- 40 MVAr reactive power compensator 4     

- battery storage for optimized dispatch (load shifting) 21.43 
15.2MW/60.

8MWh 
  

  Total Sumbawa 37.48 60.8   

Flores 

- 150/70 kV doubling transformer in Maumere 2.9     

- new interconnection line 80     

- new SCADA 0.75     

- 2.11 MVAr reactive power compensator 0.2     

- battery for optimized dispatch (voltage/frequency) 6.35   
12.75MW/ 
12.75MWh 

  Total Flores 90.2   12.75 

Alor 
- capacitor bank (450 kVar) on the distribution feeders 
at Kadeland 

0.01     
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- doubling the 20kV line from Fananting to Kadelang 
(10.6km) 

1.4     

- Doubling the 20kV line from Kadelang to Kamot 
(26.5km) 

3.5     

- SCADA system 0.25     

- battery storage for optimized dispatch (load shifting) 2.94 
2.1MW/ 
8.4MWh 

  

- battery for optimized dispatch (voltage/frequency) 1   2MW/2MWh 

  Total Alor 9.1 8.4 2 

Rote 

- doubling 20kV system 1     

- doubling of step-up transformers 0.1     

- 1.4 MVAr reactive power compensator  0.15     

- implement full SCADA 0.25     

- battery for optimized dispatch (voltage/frequency) 1   2MW/2MWh 

  Total Rote 2.5   2 

Ternate 
- transformer doubling 150/11kV 1.7     

- implement full SCADA 0.25     

  Total Ternate 1.95     

Buru 

- new SCADA 0.25     

- Doubling 20kV from Air Buaya to Batujungky (130km) 3     

- battery storage for optimized dispatch (load shifting) 4.9 
3.5MW/ 
14MWh 

  

- battery for optimized dispatch (voltage/frequency) 1.5   3MW/3MWh 

  Total Buru 9.65 14 3 

Morotai 

- new SCADA 0.25     

- Doubling 20kV  Daruba to Bere-Bere and Bere-Bere to 
Sopi (75km) 

2     

- battery storage for optimized dispatch (load shifting) 1.54 
1.1MW/ 
4.4MWh 

  

- battery for optimized dispatch (voltage/frequency) 1   2MW/2MWh 

  Total Morotai 4.79 4.4 2 

Seram 

- doubling of transformers to ensure N-1 security 0.05     

- Double line Waipia to Masohi 20 kV substation (22km) 1.5     

- Connect Masohi to Taniwel with double 150kV line 
(130km) 

48     

- new SCADA 0.25     

- battery storage for optimized dispatch (load shifting) 16.8 
12MW/ 
48MWh 

  

- battery for optimized dispatch (voltage/frequency) 1   2MW/2MWh 

  Total Seram 67.6 48 2 

Tual/Kei 
Kecil 

- doubling 20kV line Sewatama-Walikota 0.4     

- new SCADA 0.25     

- battery storage for optimized dispatch (load shifting) 1.68 
1.2MW/ 
4.8MWh 

  

- battery for optimized dispatch (voltage/frequency) 1   2MW/2MWh 

  Total Tual/Kei Kecil 3.33 4.8 2 

TOTAL   319 140.4 42.75 
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The assessment was conducted for the 10 islands, looking at dispatch, transmission and distribution constraints. 

Below is presented the Timor assessment. It concluded that the actual dispatch had very low capacity factors for 

coal units (40 percent instead of 85 percent); and long-term reserves pf 82 percent are largely sufficient. No 

overload was observed in N situation but N-1 criterion was not respected in several parts of the system in 

particular on the 150kV from the vessel to Bolok where most of the generation is concentrated and strong load 

on 150/70 and 70/20kV transformers in Bolok. The contingency analysis on double lines with 70kV lines of Bolok-

Maulafa has loading of 50.7 percent in normal condition but in case of one life tripping, the loading of the other 

line will be 106.5 percent. There is important level of losses on transmission lines (4.72 percent based on 

simulations) due to long 70 kV axis and very concentrated generation on the Western part of the system. This is 

higher than standard losses of transmission line which is at 2-4 percent. The distribution average losses of Timor 

in 2018 is 7.4 percent (PLN data) while the standard losses are at 4-6 percent. The consultants also analyzed the 

requirements for flexibility and production performance, the system frequency could be maintained but on the 

limit of capability. This full technical assessment was conducted for each of the ten islands, and the list under 

Table 8 is deriving from this analysis. 

 

Figure 12: Technical Assessments for Timor grid 
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The transmission lines in the RUPTL that would be part of the Program are as follow: 
 

No Island From To 
Voltage 

(kV) Conductor 
Length 
(kms) 

COD RUPTL 
Estimated 

COD 
Status  

Maluku 

1 Seram GI Piru 
GI Kairatu 

150 2 cct, ACSR 1xHawk 110 2022 2022 
Construction - 

COD 2022 

2 Seram GI Masohi 
GI Kairatu 

150 2 cct, ACSR 1xHawk 210 2022 2022 
Construction - 

COD 2022 

3 Buru 
GI 
Namrole 

GI Namlea 

70 2 cct, ACSR 1xHawk 161 2022 2023 

Construction  - 
COD 2022 (50% 

ongoing 
contract) 

Total 481       

Maluku Utara 

2 
Halmahe

ra 
Jailolo Sofifi 150 2 cct, ACSR 1xHawk 160 2022 2023 

Construction - 
COD 2022 

3 
Halmahe

ra 
Jailolo Malifut 150 

2 cct, ACSR 1xHawk 
160 2022 2023 

Construction -
COD 2022 

4 
Halmahe

ra 
Malifut Tobelo 150 2 cct, ACSR 1xHawk 240 2022 2023 

Construction - 
budget 

limitation 
tender not yet 

done / problem 
of load 

Total 560       

NTB 

3 
Sumbaw

a Sape Bima 70 kV 
New, 2 cct, ACSR 

1xHawk 
70 

2021 2022 
Procurement - 
COD March? 

4 Lombok Tanjung 
Switching 
Mataram 150 kV 

New, 2 cct, ACSR 
1xHawk 

54 
2021 2022 

Construction - 
COD 2022 

Total 124.0       

NTT 

1 Flores 
PLTP 
Sokoria 

Incomer 1 phi 
(Ropa-Ende) 

70 kV New, 2 cct, ACSR 
1xHawk 

20 2021 2022 
Construction - 
about to COD 

Total 
                                 

20.0        
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No   
F

rom 
To 

Voltage 
(kV) Conductor 

Length 
(kms) 

COD 
Estimated 

COD 
Status 

Maluku 

4 Buru GI Mako 
Incomer 1 phi 
(Namrole-
Namlea) 

70 2 cct, ACSR 1xHawk 2 2022 2023 Planning 

5 Seram 
PLTMG 
Seram 2 GI Masohi 

150 
2 cct, ACSR 1xHawk 

20 
2022 2024 

Planning 

Total 22       

Maluku Utara 

5 
Halmahe

ra 
PLTMG 
Tobelo 2 

GI Tobelo 150 
2 cct, ACSR 1xHawk 

22 2022 2023 
Planning 

Total 22       

NTB 

5 Lombok Mataram Mantang 150 kV 
New, 2 cct, ACSR 

1xHawk 
40 

2022 2024 Planning 

6 Lombok Jeranjang Sekotong 150 kV 
New, 2 cct, ACSR 

1xHawk 
57 

2022 2023 Planning 

7 
Sumbaw

a Maluk Taliwang 70 kV New, 2 cct, 1xHawk 
40 

2022 2024 Planning 

Total 137.0       

NTT 

6 Timor 

PLTMG 
Kupang 
Peaker/ 
Panaf 

Naibonat 150 kV 
New, 2 cct, ACSR 

2xHawk 
50 2022 2023 Planning 

7 Flores 

PLTMG 
Flores / 
Rangko 

Labuan Bajo 
70 kV New, 2 cct, ACSR 

2xHawk 
20 2022 2023 

Planning 

8 Timor 

Kupang / 
Maulafa 
Baru (Kota 
Kupang) 

Naibonat 

150 kV 
New, 2 cct, ACSR 

2xHawk 

20 2022 2024 

Planning 

9 Sumba 
Waingapu 

PLTMG 
Waingapu 

70 kV New, 2 cct, ACSR 
1xHawk 

30 2022 2024 
Planning 

10 Lombok 
Kefamena
nu 

Malaka 150 kV 
New, 2 cct, ACSR 

2xHawk 
100 2022 2025 

Planning 

11 Flores 

PLTMG 
Maumere 
Peaker 

Larantuka 
150 kV New, 2 cct, ACSR 

2xHawk 
212 2023 2024 

Planning 

12 Flores 

PLTP 
Mataloko 

Incomer 2 phi 
(Bajawa- 
Ropa) 

70 kV 
New, 4 cct, ACSR 

1xHawk 
30 2025 2025 

Planning 

13 Flores 
PLTP 
Ulumbu 

PLTP Ulumbu 
5,6 

70 kV 
New, 2 cct, ACSR 

1xHawk 
20 2025 2025 

Planning 

Total 
                              

482.0        

 
 
The substation list is as follow: 
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No Substation Name 
Tegangan 

(kV) 
Remark 

Capacity 
(MVA) 

COD RUPTL Est COD Status 

Maluku Province 

1 Kairatu 150/20 New 30 2022 2022 Construction 

2 Piru 150/20 New 30 2022 2022 Construction 

3 Masohi 150/20 New 30 2022 2022 Construction 

4 Namlea 70/20 New 30 2022 2023 Construction 

5 Mako 70/20 New 20 2022 2023 Planning 

6 Namrole 70/20 New 20 2022 2023 Construction 

8 Masohi 150 New 2 LB 2022 2024-LB Planning 

Maluku Utara Province 

1 Sofifi 150/20 New 30 2022 2023 Construction 

2 Jailolo 150/20 New 30 2022 2023 Construction 

3 Tobelo 150/20 New 30 2022 2023 Construction 

4 Malifut 150/20 New 20 2022 2023 Construction 

NTB Province 

6 Maluk 70/20  New 30 2022 2024 Planning 

8 Sekotong 150/20  New 30 2022 2023 Construction 

9 
Jeranjang (way to 
sekotong) 

150 
Ext 2 LB 2022 2023-LB 

Planning 

10 
Mantang (way to 
Mataram) 150 Ext 2 LB 2022 2024-LB 

Planning 

11 
Mataram (way to 
Mantang) 150 Ext 2 LB 2022 2024-LB 

Planning 

12 Taliwang (way to Maluk) 70/20  Ext 2 LB 2022 2024-LB Planning 

13 Alas 70/20  Ext 30 2023 2025 Planning 

14 Empang 150/20  Ext 30 2023 2025 Planning 

15 Selong/ Paokmotong 150/20  Ext 60 2023 2025 Planning 

16 Jeranjang 150/20  Upr 60 2024 2025 Planning 

17 Sambelia 150/20  Ext 30 2024 2025 Planning 

NTT Province 

4 Kefamenanu (IBT) 150/70  New 60 2022 2025 Planning 

5 
Kupang / Maulafa Baru 
(Kota Kupang) 

150/20  
New 60 2022 2024 Planning 

6 Labuan Bajo 70/20  Ext 30 2022 2022 Planning 

7 Malaka 150/20  New 30 2022 2025 Planning 

8 PLTMG Waingapu 70/20  New 30 2022 2024 Planning 

10 Waingapu 70/20  New 30 2022 2024 Planning 
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11 
Labuan Bajo (Way to 
PLTMG Flores) 

70 
Ext 2 LB 2022 2023 Planning 

12 Naibonat (IBT) 150/70  New 60 2022 2023 Planning 

13 PLTMG Flores / Rangko 70/20  New 30 2022 2023 Planning 

14 
Nonohonis/Kefamenanu/ 
Atambua (Arah PLTB 
Timor) 

70 Ext 2 LB 2022 2024 Planning 

15 Larantuka 150/20  New 30 2023 2024 Planning 

16 
PLTMG Maumere (Way 
to Larantuka) 

150 Ext 2 LB 2023 2024 Planning 

 
The following list is for the SCADA system: 
 

Year SCADA Location Description   New Upgrade Integration 

2022 Transmission Lombok Upgrade to Energy Management System 1  1  

2022 Transmission Sumbawa Integrated to SCADA Lombok 1   1 

2023 Distribution Lombok Upgrade to Operational Performance Feature 1  1  

2023 Distribution Sumbawa Upgrade to Operational Performance Feature 1  1  

2023 Distribution Puau Rote Integrated to SCADA Timor 1   1 

2023 Distribution Alor Integrated to SCADA Timor 1   1 

2024 Distribution Sumba 
New SCADA  Historical Data & Operational 
Performance 1   1 

2024 Transmission Ambon Upgrade to Energy Management System 1  1  

2025 Transmission Flores 
New SCADA Historical Data & Operational 
Performance 1 1   

2025 Distribution Timor Upgrade to Distribution Management System 1  1  

2025 Distribution Flores Upgrade to Distribution Management System 1  1  

2025 Transmission Ternate 
New SCADA Historical Data & Operational 
Performance 1 1   

2026 Distribution Halmahera Integrated to SCADA Ambon 1   1 

2026 Distribution Buru Integrated to SCADA Ambon 1   1 

2026 Distribution Tual Integrated to SCADA Ambon 1   1 

2026 Distribution Seram Integrated to SCADA Ambon 1   1 

    16 2 6 8 

 
 
Climate Resilience 
 
The electric grid is a vulnerable critical infrastructure for a country. Much attention has been paid to cyber 

threats to the grid, but ordinary physical threats, such as weather, can be even more damaging to the grid’s ability 

to provide reliable electricity. Climate change presents epistemic risks beyond predictable, ordinary weather-

related risks to the electric grid. Climate change is expected to increase the incidence and severity of extreme 

weather conditions, putting the structural integrity of ageing electric infrastructure under greater strain. A 

combination of higher average temperatures, more destructive storms and hurricanes, and increased risk of 

wildfire will ultimately worsen risk exposure for utilities. 
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Different components of the electric grid are vulnerable to different natural hazards. Above ground transmission 

and distribution lines are highly vulnerable to weather events, and underground lines can be disrupted by 

landslides. In addition, the vulnerability of the electric grid is highly interdependent with other critical 

infrastructure systems, including roads, water and sewage treatment, and natural gas pipelines. In the event of a 

major event (e.g., cyclone), damage to road networks can make it impossible to repair transmission and 

distribution lines, thereby preventing the restoration of all other electricity-dependent lifeline services (water, 

sewage, telecommunications). 

 

Risk reduction and resilience strategies are varied and interdisciplinary, touching on electric grid infrastructure, 

energy generation, financial mechanisms, and policy changes. With respect to infrastructure, risk mitigation 

strategies include utility vulnerability assessments, physical grid hardening, grid modernization, seismic 

retrofitting, construction or re-commissioning of backup generation sources, and the construction of more 

transmission infrastructure. In general, for the electricity sector, strategies can be divided into two categories: 

system hardening and resilience measures. System hardening is defined as improvements to the utility’s physical 

infrastructure to make it less vulnerable to earthquakes and floods. System hardening improves the durability and 

reliability of transmission and distribution systems and minimizes the strain put on the generation side. Resilience 

refers to the capacity of utilities to quickly recover from damage to their facilities. Although resilience strategies 

do not directly prevent disaster-induced power outages from happening, they enable electric facilities to continue 

day-to-day operations after sustaining damage. Utilities can deploy a variety of strategies to increase resilience in 

their systems. The first step utilities take, often in conjunction with or at the behest of government agencies is to 

conduct utility vulnerability assessments to identify vulnerable infrastructure and develop resilience plans. 

However, implementation processes after these initial assessments vary widely by utility. Climate change also 

plays a significant role in terms of what resilience strategies utilities choose to pursue. Countries that rely on 

hydropower to generate 80–90 percent of their electricity, droughts, no matter how unlikely they may be, have 

the potential to significantly impact the regions’ ability to generate sufficient electricity. In terms of energy, 

utilities are exploring diversification of generation sources, increased investment in renewables and distributed 

generation sources, and power-purchasing agreements (load feeding) to diversify their risk in the event of a 

natural disaster. On the finance side, insurance, reinsurance, and risk transfer pools are the main mitigation 

strategies. In terms of policy, insurance laws, building codes, and improved regional and intergovernmental 

coordination and information exchange are the main strategies. 

It is critical that Indonesia investments in the Program are resilient to these risks. Under the PAP, new guidelines 

for adaptation will be made available to any new grid investments, with resilient technical standards.  Utilities 

have several options for hardening the resilience of their systems, depending on the specific types of natural 

hazards they face. Checking poles for rot and moving infrastructure out of flood zones and landslide-prone areas 

help prevent distribution and transmission infrastructure from going down in regions with heavy rainfall and flood 

risk. Tree pruning to ensure that trees do not take down wires is also important in regions experiencing an uptick 

in high intensity storms. When it comes to seismic retrofitting, however, policies differ greatly. Utilities pursue 

their own earthquake retrofit policies, based on their vulnerability assessment results as well as local and state 

policies. Given that these policies can differ greatly, the structural integrity of building stocks can vary widely by 

region or even city. 
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PV Deployment 

Indonesia has significant solar resource, and it is in most smaller islands the most affordable source of 

electricity. The national solar resource map is shown in the Figure below, which indicates that the resource is 

distributed evenly over the country with a concentration in Nusa Tenggara. It will be critical to support the 

deployment of PV (currently 50MW installed) to support Indonesia in its energy transition. 

 

Figure 13: Solar Map of Indonesia 

 
 

The Consultants identified plots of land for each solar projects in the ten islands, with their associated 

connection points. Below are presented the maps: 

Figure 14: Maps of Solar Projects 

Alor 
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The table below presents the RUPTL solar projects in NT and Maluku: 

No 
Type of 
project 

Electricity 
System 

Island Province Type 
Total 

Capacity 
(MW) 

COD / 
Target 

Proposed 
Capacity 

(MW) 
Status 

Developer 
(PLN / 

IPP) 

1 
Village 
Electrification 

scattered, 
isolated 

Maluku 
scattered Maluku 

PLTS 12.6 
2021   Planning 

PLN 

2 
Village 
Electrification 

scattered, 
isolated 

Maluku 
scattered 

Maluku 
Utara 

PLTS 9.8 
2021   Planning 

PLN 

3 
Village 
Electrification Isolated NTT isolated NTT 

PLTS 2.4 
2021   Construction 

PLN 

4 Bula 
Bula 
system Seram Maluku 

PLTS 3.0 
2022   Planning 

IPP 

5 
Village 
Electrification 

scattered, 
isolated 

Maluku 
scattered Maluku 

PLTS 17.3 
2022   Planning 

PLN 

6 Tobelo Halmahera Halmahera 
Maluku 
Utara 

PLTS 10.0 
2022   Planning 

IPP 

7 
Village 
Electrification 

scattered, 
isolated 

Maluku 
scattered 

Maluku 
Utara 

PLTS 9.3 
2022   Planning 

PLN 

8 

Lunyuk 
(scattered 
quota) Isolated Sumbawa NTB 

PLTS 2.0 
2022   Planning 

PLN 

9 Medang Isolated Medang NTB PLTS 0.3 2022   Planning PLN 

10 
Adonara - 
Flores Adonara Adonara NTT 

PLTS 1.0 
2022 1.0 Planning 

PLN 

11 
Adonara - 
Flores Adonara Adonara NTT 

PLTS 4.0 
2022 4.0 Planning 

PLN 

12 
Alor 
(Kalabahi) Alor Alor NTT 

PLTS 1.2 
2022 1.2 Planning 

PLN 

13 Betun - Timor Timor West Timor NTT PLTS 0.6 2022 0.6 Planning IPP 

14 

Flores 
(Labuan Bajo 
& scattered) 

Labuan 
Bajo Flores NTT 

PLTS 30.0 
2022 30.0 Planning 

PLN 

15 Lembata Lembata Lembata NTT PLTS 3.0 2022 3.0 Planning PLN 

16 
REEP 1 
scattered Isolated NTT isolated NTT 

PLTS 4.4 
2022   Planning 

PLN 

17 Rote Rote Rote NTT PLTS 1.2 2022 1.2 Planning PLN 

18 Rote Rote Rote NTT PLTS 2.0 2022 2.0 Planning PLN 

19 Sabu Raijua Sabu Sawu NTT PLTS 0.6 2022 0.6 Planning PLN 

20 Buru 
Buru 
system Buru Maluku 

PLTS + 
Battery 

5.0 
2023 5 Planning 

IPP 

21 
De-
dieselization 

scattered, 
isolated 

Maluku 
scattered 

Maluku 
PLTS + 
Battery 

548.1 2023 64.824 Planning IPP 

22 
Village 
Electrification 

scattered, 
isolated 

Maluku 
scattered Maluku 

PLTS 0.6 
2023   Planning 

PLN 

23 Weda Halmahera Halmahera 
Maluku 
Utara 

PLTS + 
Battery 

5.0 
2023   Planning 

PLN 

24 
De-
dieselization 

scattered, 
isolated 

Maluku 
scattered 

Maluku 
Utara 

PLTS + 
Battery 

22.4 
2023   Planning 

IPP 
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25 
Village 
Electrification 

scattered, 
isolated 

Maluku 
scattered 

Maluku 
Utara 

PLTS 0.3 
2023   Planning 

PLN 

26 Morotai 3 Morotai Morotai 
Maluku 
Utara 

PLTS + 
Battery 

10.0 
2023   Planning 

IPP 

27 
De-
dieselization 

scattered, 
isolated NTB isolated NTB 

PLTS 8.4 
2023   Planning 

IPP 

28 

Sumbawa 
Bima 
(scattered 
quota) Bima Sumbawa NTB 

PLTS 10.0 

2023 10.0 Planning 

IPP 

29 

De-
dieselization 
(scattered 
isolated) 

Isolated NTT isolated NTT PLTS 29.5 2023 51.28 Planning IPP 

30 

De-
dieselization 
(scattered 
isolated) Isolated NTT isolated NTT 

PLTS 40.8 

2023   Planning 

IPP 

31 Lembata Lembata Lembata NTT PLTS 3.0 2023   Planning PLN 

32 Sumba Sumba Sumba NTT PLTS 5.0 2023   Planning PLN 

33 

Timor 
(scattered 
quota) scattered West Timor NTT 

PLTS 5.0 
2023   Planning 

IPP 

34 

Lunyuk 
(scattered 
quota) Isolated Sumbawa NTB 

PLTS 2.0 
2024   Planning 

PLN 

35 Sumba Sumba Sumba NTT PLTS 5.0 2024   Planning PLN 

36 Sumba Sumba Sumba NTT PLTS 5.0 2024   Planning PLN 

37 

Timor 
(scattered 
quota) scattered West Timor NTT 

PLTS 5.0 
2024   Planning 

IPP 

38 

De-
dieselization 
(scattered 
isolated) Isolated NTT isolated NTT 

PLTS 5.0 

2025   Planning 

IPP 

39 Sumba Sumba Sumba NTT PLTS 5.0 2026   Planning PLN 

40 Sumba Sumba Sumba NTT PLTS 5.0 2026   Planning PLN 

41 
RE Base 
(Timor 2) scattered West Timor NTT 

PLTS + 
Battery 

50.0 
2026   Planning 

PLN 

42 
RE Base 
Lombok 3 Lombok Lombok NTB 

PLTS + 
Battery 

100.0 
2026-
2027   Planning 

PLN 

43 Saparua 2 
Saparua 
system Saparua Maluku 

PLTS + 
Battery 

5.0 
2027   Planning 

PLN 

44 

Lunyuk 
(scattered 
quota) Isolated Sumbawa NTB 

PLTS 2.0 
2028   Planning 

PLN 

45 Rote Rote Rote NTT PLTS 1.0 2028   Planning PLN 

46 Sumba Sumba Sumba NTT PLTS 5.0 2028   Planning PLN 

47 Sumba Sumba Sumba NTT PLTS 5.0 2028   Planning PLN 

48 
RE Base 
(Timor 3) scattered West Timor NTT 

PLTS + 
Battery 

50.0 
2028   Planning 

PLN 
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49 
RE Base 
Lombok 4 Lombok Lombok NTB 

PLTS + 
Battery 

100.0 
2028-
2029   Planning 

PLN 

50 Bula 
Bula 
system Seram Maluku 

PLTS + 
Battery 

5.0 
2030   Planning 

PLN 

51 
RE Base - 
Ambon Ambon Ambon Maluku 

PLTS + 
Battery 

50.0 
2030   Planning 

PLN 

52 Sumba Sumba Sumba NTT PLTS 5.0 2030   Planning PLN 

53 Sumba Sumba Sumba NTT PLTS 5.0 2030   Planning PLN 

          
  

         
1,222.60    

        
174.70  

    
 

Regulatory Framework for Private Sector Mobilization 

PLN can use direct appointment mechanisms as long as the PPA price is below the average generation cost of 

the island. In February 2020, MEMR enacted Regulation No. 4 of 2020 on the Second Amendment to MEMR 

Regulation No. 50 of 2017 on the Utilization of Renewable Energy Resources for Electricity Procurement ("MEMR 

Regulation 4/2020"). This latest amendment to MEMR Regulation 50/2017 (as previously amended by MEMR 

Regulation 53/2018 – "MEMR Regulation 50/2017") brings three notable changes to the procurement of 

renewable energy projects developed under the IPP scheme ("renewables IPPs"): (i) the renewed possibility for 

PLN to use the direct appointment mechanism, (ii) the removal of the requirement that such projects be 

developed exclusively under the build, own, operate and transfer (BOOT) scheme and (iii) the fact that PLN must 

prioritize the purchase of electricity from renewables IPPs (based on the must-run regime) and this without any 

restrictions on the generation capacity of these plants. However, MEMR Regulation 4/2020 does not change the 

pricing regime which has been applicable since the issuance of MEMR Regulation 50/2017 and falls short of the 

larger regulatory overhaul which has been long awaited to boost the sluggish pace of development in the 

Indonesian renewables IPP sector. 

Under the present PforR, PLN will tender solar projects to IPPs. Indonesia favors an auction process with a tariff 

ceiling. Projects are procured under differing methods, according to the renewable energy source/technology. 

With the exception of geothermal and waste-to-energy projects, all renewable projects must be procured by PLN 

through a “Direct Selection” process, which is a limited tender process involving at least two bidders drawn from 

a pre-qualified list. During the pre-qualification phase, developers are invited to join a “List of Selected Providers” 

(Daftar Penyedia Terseleksi or DPT). According to PLN, the List of Selected Providers is valid for a period of three 

years. PLN has concluded two pre-qualification processes so far. The first was launched in October 2017 for 

developers of solar PV, hybrid energy, wind, biomass and biogas, municipal waste and tidal projects. The results 

were announced in November 2018 and the pre-qualification is valid for three years. The second pre-qualification 

process was launched in April 2018 for hydro projects (above 10 MW). PLN commenced a third pre-qualification 

process for developers of solar PV, hybrid energy, wind, biomass, biogas, tidal, biofuel and “new energy” projects 

about 10 MW in 2019. “New Energy” is defined under Law No. 30 of 2007 on Energy to cover nuclear, hydrogen, 

coal bed methane, liquefied coal and gasified coal. The deadline for submission of applications was on March 15, 

2019 and the pre-qualification status granted by this process will be valid for three years. Specifically for solar PV 

and wind power, the direct selection process must be based on a “capacity quota” – being the maximum 

generation capacity offered to business entities within a certain period of time for a determined purchase price. 

 

Results Area 3: Strengthened PLN’s operational readiness for the energy transition 
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Supporting the implementation of a new ERP System within PLN and monitoring system 

The summary of key findings from the Current State Assessment requiring resolution for the short term and the 
long term are: (i) issues Requiring Immediate Attention in Short Term: Resolution of SAP back maintenance; Lack 
of ICT methods, standards, and procedures; STI Division’s organization structure not aligned with PLN’s business; 
Current ICT solution scenario fragmented; and Incomplete coverage of current Disaster Recovery. And (ii) issues 
Requiring Long Term Solutions: Business need for strategic integrated solutions; Potential need for integrating 
field units to back-office systems; and Improvement in overall security administration standards and procedures. 

 

The recommended improvement initiatives and associated supporting initiatives are summarized in the table 
below: 

 

Table 9: Recommendations 

Key Issues Improvement Initiatives Supporting Initiatives 

Short Term 

1. Resolution of SAP back 
maintenance 

2. Lack of ICT methods, 
standards, and procedures 

3. STI Division’s organization 
structure not aligned with 
PLN’s business 

1. Negotiation settlement 
between PLN and SAP 

2. Restructure STI into Demand-
Supply Model for ICT 
Operations & STI Capacity 
Building 

1. Technical Advisory Services (TAS). 
This TAS will focus on 2 key areas: 
a. Assess PLN with procurement, 

project management, quality 
assurance, and 
institutionalization of the STI 
demand-supply model 

b. Complete an in-depth analysis 
and a lifecycle cost review of 
different strategic options for the 
long term 

4. Current ICT solution scenario 
fragmented 

3. Consolidate Fragmented 
Applications into SAP ECC 6 

5. Incomplete coverage of 
current Disaster Recovery 

4. DRP Cover for All PLN 
Applications 

Long Term 

6. Business need for integrated 
solutions 

5. Transition from Consolidated 
SAP ECC6 to a more strategic 
long-term solution for PLN 

2. PMQA Services 
3. BPR Services 
4. CMC&T Services 

7. Potential need for integrating 
field units to back office 
systems 

8. Improvement in overall 
security administration 
standards and procedures 

6. Implement Virtual / Remote 
Desktop 

 

The immediate actions for PLN are related to the short-term initiatives and are focused primarily towards 
preparation and procurement of key suppliers for the various short term initiatives. In the first instance PLN 
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should establish an overall governance framework which should include the following components (assisted by 
Technical Advisory Services as anticipated): (i) Cross-functional steering committee; (ii) Procurement committee; 
and (iii) Program Management Office led by a Program Manager / Director to oversee the overall program of work. 
The immediate action items include: (i) Procurement of individual consultants or international firm (QBS) for 
Technical Advisory Services; (ii) Procurement of International Firm (QCBS) for STI Transformation to Demand-
Supply Model; (iii) Resolution of all back-maintenance for SAP since 2015; and (iv) Finalization of commercial 
arrangements with existing suppliers (ICON+, Accenture, and any others) for consolidation of fragmented 
applications into SAP ECC 6. 

 

The critical factors for success are (i) availability of staff to be assigned on a full time basis to project counterpart 
teams as required; (ii) timely decision making and commitment to decisions once made; (iii) timely availability of 
external resources, skill sets, and capabilities to assist PLN through its complex decision making; and (iv) close 
collaboration of PLN HR unit with STI transformation into a demand-supply ICT model such that the new 
organization structure is well supported with appropriate remuneration scales and performance measures. 

 

Key challenges for PLN are (i) Finalization of commercial arrangements with SAP; (ii) Recompensating SAP for 
PLN’s continued use of SAP ECC6 from 2014/2015 onwards till transition to the strategic long-term solution; (iii) 
Assign a team of senior people from within PLN that will be charged with the responsibility and task of building 
the SAP relationship; (iv) Key outcome of the PLN/SAP relationship should be to get SAP invested and interested 
in the success of PLN with SAP as a strategic partner; (vi) Continuity of commitment; (vii) Develop a detailed and 
comprehensive asset management plan for long term continuity of SAP as an integrated solution; (viii) Ensure 
availability of necessary budgets for continued payment of SAP license and maintenance fees; (ix) Establish a 
permanent ICT Steering Committee with a set terms of reference that will meet periodically (suggested monthly) 
on a fixed schedule and will consider, review and approve all capital ICT decisions aligned with the asset 
management plan; (x) As part of the reorganization of STI into a demand-supply model of ICT, ensure the following 
components are covered: (a) Acquire and develop expertise of in-house resources and staff, (b) Develop and 
implement detailed and comprehensive training and skills development program (short and long term) for all 
technical staff, (c) Extend the existing internal audit function to encompass systems for ICT audit also, (d) Internal 
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audit function within PLN must include necessary role and skills for periodic evaluation and assessment of ICT 
compliance with established methods, standards and procedures with authority to influence corrective change. 

 

The summary of estimated costs of the improvement initiatives is shown in the table below.  

Table 10: Summary of estimated costs 
 

Items IDR (billion) USD 

PMQA 191.4 12.76 

BPR 103.7 6.9 

CMC&T 138.8 9.25 

Turkey implementation services 632.5 42.1 

Hardware & services 539.9 40 

SAP software licenses 650 43.3 

Total 2,256.2 150.4 

 

 

2.5 Institutional Arrangements 

PLN will be the leading implementing agency for ISLE-1. PLN has had experience with World Bank financed 
projects including large generation, transmission, and distribution projects. PLN will have a teams from Regional 
Directorate for Sulawesi, Maluku, Papua & Nusa Tenggara – in particular the Regional Construction Office (UIP-
MMU) Maluku and North Maluku, Regional Construction Office Nusa Tenggara (UIP-NT), Wilayah Maluku and 
North Maluku (UIW MMU), Wilayah Nusa Tenggara Barat (UIW-NTB) and Wilayah Nusa Tenggara Timur (UIW-
NTT) - which will work with PLN Renewables Energy Planning and Engineering Division team (EBT) and Renewable 
Energy IPP and EPC Procurement Division Team (MPE) and PLN Corporate Planning (RKO) team (for overall 
supervision and reporting).  
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3. Program Expenditure Framework 

 
3.1 Program Budget Structure and Classification 

The sources of funds of PLN include equity contribution from the Government and the electricity payments by 
PLN’s customers. The planned expenditures for grid expansion and strengthening, electrification, solar energy 
resources, and institutional and regulatory strengthening are estimated at about US$ 747 million and aims to 
mobilize US$ 400 million from IPP financing for solar projects. Table 9 provides the detailed list of expenditures 
eligible under the Program. 

Table 9: CAPEX Expenditures 

CAPEX Expenditures 

Number of 
packages / 

Total quantity / 
length  

Contract cost ranges (in 
USD) CAPEX total 

(USD) 

Battery Energy Storage Systems (BESS) and 
associated capital expenditures 

Multiple  175,000 – 5,000,00 
112,500,000 

SCADA systems and associated capital 
expenditure 

Multiple (8 
no’s) 

250,000 – 1,500,000 
5,000,000 

Transmission lines (70 and 150 kV) and 
associated capital expenditures 

Multiple (1156 
kms) 

100,000 – 25,000,000 
205,500,000 

Substations and associated capital 
expenditures 

Multiple (510 
MVA) 

1,000,000 – 5,000,000 
56,500,000 

Distribution lines (JTM+JTR),  
transformers and associated capital 
expenditures 

Multiple 
packages for 
15,565 kms  

10,000 – 1,000,000 
212,500,000 

Consultancy contracts for Enterprise 
Resource Planning (ERP) 

Multiple  10 million to < 20 million 
50,000,000 

Software for ERP One  45,000,000 45,000,000 

Hardware for ERP  One  48,000,000 48,000,000 

Total     741,000,000 

 
There is a comprehensive system within PLN on budget preparation. PLN prepares a Business Plan of Electricity 
Supply (Rencana Usaha Penyediaan Tenaga Listrik – RUPTL), a 10-year plan to fulfill electricity power demand in 
its business area. In preparing RUPTL, the PLN Central office establishes basic policy and assumptions using the 
General Plan of National Electricity (Rencana Umum Ketenagalistrikan Nasional – RUKN) issued by the Minister of 
Energy and Mineral Resources and Government policy as a basis. The most recent RUPTL was approved by the 
Minister of Energy and Mineral Resources on September 28, 2021 and covers the period from 2021 to 2030. The 
RUPTL is a basis for preparing five-year Corporate Long-Term Plan (Rencana Jangka Panjang Perusahaan - RJPP) 
and as guidance for annual investment decision in Corporate Budget Work Plan (Rencana Kerja Anggaran 
Perusahaan – RKAP).  
 
PLN's annual planning and budgeting process started earlier in the preceding year. Each business unit prepares 
and proposes an annual Unit Budget Work Plan (Rencana Kerja Anggaran – RKA) through an institutional system. 
The RKA requires review and approval from the technical division/regional directorates, the Planning and 
Budgeting Division, the Corporate Secretary, the PLN Board of Directors (BOD), the Board of Commissioners (BOC), 
and finally reviewed and approved through the Annual Shareholder’s General Meeting. Starting in 2018, PLN uses 
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an integrated budget application system (e-budget), and business unit input is consolidated through the system. 
The discussion, review, and approval of the investment budget may take up to nine months in the preceding year. 
Since October 2021, PLN has a new mechanism in place introducing Investment Planning Committee to review 
the new investment proposals from business units. New investments (Investasi Murni) require approval from the 
Investment Planning Committee. The investment budget decree (Surat Keputusan Anggaran Investasi – SKAI) is 
usually issued in February of the year. The Planning and Budget division usually issues a temporary SKAI for urgent 
priority activities in January, so there is no delay in implementation. Robust control within PLN requires approved 
budget items before execution. Therefore, procurement and payment cannot occur without an approved budget.  
 
Program planning and budgeting. The Program planning and budgeting process will follow the PLN annual 
budget process. The Program is part of the RUPTL and will be included in the PLN budget (Anggaran PLN - APLN). 
The risk in Program planning and budgeting relates to PLN's annual capital allocation. Capital allocation sets a limit 
to the investment budget available for business units. PLN has been receiving a subsidy from the Government for 
its operation and investment needs, as electricity sales cannot cover the gaps. New investments may not be 
considered a priority and not included in the RKAP if the fund is unavailable. The implementation may be done 
partially or delayed until the fund becomes available. New investments with urgent priority may take over another 
allocation, causing a delay in investments considered low priority. There is a risk that the Program investments 
may not be included as the annual capital allocation limits new investments if they are not considered a regional 
priority. For this Program, PLN will optimize advance from the Bank to ensure the fund is available during 
implementation. 
 

3.2 Funding Predictability 

Implementing the RUPTL would cost approximately US$90 billion between 2021-2030. According to preliminary 

estimates in the RUPTL, its implementation would require almost US$60 billion in additional investment in 

generation (out of which US$20 billion by PLN and almost US$40 billion by Independent Power Producers or IPPs) 

as well as US$15 billion in transmission and US$12 billion in distribution investments (Table 10). While these latter 

two types of investment will mostly entirely fall under PLN, the RUPTL expects PLN to also play a significant role 

in financing additional generation capacity especially for RE (9.1 GW over 2021-2030). 

Table 10. Estimated power sector investment amounts required between 2021-2030 to implement the RUPTL 

Power sector additional investment required IDR Trillion US$ billion 

Generation (both RE and non-RE) by PLN 284.9 19.9 

Generation (both RE and non-RE) by IPPs 562.7 39.4 

Transmission and Substations 213.1 14.9 

Distribution 176.1 12.3 

Others 49.4 3.5 

Total  1,286.2 90.0 

  Source: RUPTL 2021-2030 

Program planning and budgeting. The Program planning and budgeting process will follow the PLN annual budget 
process. The Program is part of the RUPTL and will be included in the PLN budget (Anggaran PLN - APLN). The risk 
in Program planning and budgeting relates to PLN's annual capital allocation. Table below reflect investment 
budget realization in 2020 and 2021, and investment budget provided for 2022. Capital allocation sets a limit to 
the investment budget available for business units. PLN has been receiving a subsidy from the Government for its 
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operation and investment needs, as electricity sales cannot cover the gaps. New investments may not be 
considered a priority and not included in the RKAP if the fund is unavailable. The implementation may be done 
partially or delayed until the fund becomes available. New investments with urgent priority may take over another 
allocation, causing a delay in investments considered low priority. Although the annual PLN budget for capital 
investment is higher compared with the PforR financing, there is a risk that the Program investments may not be 
included as the annual capital allocation limits new investments if they are not considered a regional priority. For 
this Program, PLN will optimize advance from the Bank under the PforR to ensure the fund is available for the 
implementation of the Program Activities. 

  
Investment Budget (in USD million) 2020 2021 2022 (est) 

Total investment budget realization 5,207 4,446 4,923 

Total investment budget allocation 5,317 5,529 4,923 

% of budget realization 98% 80%  
Source: PLN data 
Notes: 2020 program boundaries data is not available as it is combined with marketing capex 

 
Another risk is the review process of new investments may cause a delay in the budget effectiveness of the 
Program activities. Under the previous PforR (PDDP), this was not an issue as the financing only support for 
Distribution capex. ISLE-1 support more varied investment including transmission, substations, distribution, BESS, 
SCADA and ERP. There have been some delays of budget effectiveness for new investments. In 2020, due to 
pandemic the new investment budget review process and approval was completely stopped in April 2020 and was 
resumed in September 2020, causing delays on approval. In 2021 prior to Investment Planning Committee 
establishment, the approvals may take up to three months to process.  Then PLN introduced another layer of new 
investment review by Investment Planning Committee in October 2021. During the assessment in June 2022, the 
committee is still catching up with the review of 4,200 new investment proposals from business units for the 2022 
budget. Although there are delays on approvals, PLN still managed to utilize the capital investment budget by 98% 
in 2020 and 80% in 2021.  

 

3.3 Adherence to Budgeted Program Expenditure and Execution of Program Priorities 

Overall, the planning and budgeting arrangements of PLN are adequate and satisfactory for the implementation 

of the new program. PLN follows a participatory approach in the preparation of its work plan and budget involving 

Board members, staff, and department directors, ensuring adherent budgeting. PLN ensures that the 

development partner contributions are fully reflected in its annual budget. Staff at the finance and budget units 

in the implementing agencies are adequate, qualified, and experienced to handle the budgetary processes. The 

budget execution of PLN in the last five years has been satisfactory especially for capital budgets, as it has pursued 

the Government’s universal electrification target. Based on this track record, the annual budget of PLN’s 

investment program can be expected to be prepared based on the realistic absorption capacity.  

3.4 Efficiency of Program Expenditures 

Program expenditures under PLN’s RUPTL program were efficient and delivered electricity connection to large 

number of beneficiaries cost effectively. This emphasis on cost-effectiveness and efficiency is expected to be 

maintained under the proposed Program. PLN has extensive experience with of grid and extension and 

strengthening investments and has in the past been able to get competitive prices through international 
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competitive bidding. The grid extension and strengthening investment under the proposed Program will follow 

similar modality to the rural electrification program.  

3.5 Results Framework and M&E 

PLN will be responsible for the results monitoring and reporting of the PforR Program and working with a third-

party agency for verification of the achievement of the DLIs. PLN has a well-established monitoring and reporting 

system that tracks progress on a monthly, quarterly and annual basis. 

 

3.6 Program Economic Justification 
 

3.6.1 Rationale for Public Provision and Financing 

Indonesia faces constraints in improving electricity supply, achieving universal access and achieving a 

sustainable transformation of its electricity system. Under the pressing needs for the energy transition, the 

sector is undergoing rapid change and transformation, which requires high levels of investment. As a matter of 

fact, some of the key binding constraints noted for the strategic relevance of the program include insufficient 

investments in network capacity. In this case, public financing is key to support PLN with improving its grid 

reliability and network infrastructure.   

 
3.6.2 World Bank Added Value 

PLN currently lacks the experience to deploy VRE and deal with high VRE penetration into the Indonesian grid, 

which has so far been mainly coal-based. Additional binding constraints to the one already noted above include: 

(I) limited utilization by PLN of state-of-the-art technologies and distributed energy resources, including solar and 

Battery Energy Storage Systems (BESS), and (ii) inadequate institutional and regulatory capacity and know-how in 

new technologies and business models. The World Bank can add value by supporting capacity building; sharing 

global knowledge and experience in technologies such as SCADA, solar PV and BESS; and mobilizing concessional 

resources to support in the implementation of the program, which is estimated to cost around US$1.1 billion (in 

2021 US$). 

3.6.3 Economic Impact 

The economic analysis attempts to assess the quantifiable benefits of the program. It is important to note that 

the Program, through its various activities (including improved energy access to reliable and resilient electricity, 

modernization and scale-up of the network for higher VRE penetration, reduction of the high cost of generation 

in the Eastern Islands, and improvement of operational efficiency through the ERP) will bring both quantifiable 

and non-quantifiable economic benefits. Following a conservative approach, using a cost benefit analysis (i.e., 

calculating the net benefits of the Program by comparing the economic costs and benefits ‘with program’ and 

‘without program’), the following benefits can be quantified: improved reliability of the power system (via reduced 

technical losses), decrease in generation cost, increased access and a net reduction in GHG emissions as a result 

of a reduced reliance on fossil fuels (mainly coal and diesel in the case of Eastern Islands); economic benefits are 

also quantified with improved reliability using the value of lost load (VOLL) and the connection to the grid using 

the willingness to pay of newly connected customers. 
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Indonesia-specific assumption are used in the analysis, including CAPEX, OPEX and LCOE. The analysis considers 

different set of assumptions that are derived from discussions with PLN and technical reports, such as the VRE 

integration study prepared by Tractebel. The economic costs are calculated by adding: the estimated capex costs of 

the construction or extension of HV, LV, and MV lines; substations and transformers, as well as investment in SCADA 

systems; and incremental generation costs (for which technology-specific LCOEs are used). It also includes the 

subsequent O&M costs for operating the grid, for which we consider 2 percent of total network investment costs. The 

table below illustrates a selected set of assumptions considered in the analysis. 

 

Table 11. Summary of main costs assumed  

Capex per technology 

Hydro USDk/MW                              4,500.00  

PV USDk/MWac                                 800.00  

Wind USDk/MW                              1,400.00  

BESS USDk/MWh                                  286.00  

Coal plants USDk/MW                              4,200.00  

Dual Fuel USDk/MW                                 600.00  

Diesel (ICE) USDk/MW                                 600.00  

Geothermal USDk/MW                              4,000.00  

Biomass USDk/MW                              1,500.00  

Transmission line 70kV USDk/km                                 140.00  

Transmission line 150kV USDk/km                                 186.67  

JTM USDk/km                                    20.90  

JTR USDk/km                                      7.30  

Transformers USDk/per unit                                      6.96  

Substation USDk/per MVA                                 110.50  

Cost of SCADA system USD thousand                                 625.00  

Levelized costs per technology 

Hydro USDc/kWh                                    14.69  

PV USDc/kWh                                      6.07  

Wind USDc/kWh                                      8.88  

PLT EBT Base USDc/kWh                                      9.95  
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Coal USDc/kWh                                    10.74  

LNG USDc/kWh                                    12.31  

Geothermal USDc/kWh                                      6.85  

Biomass USDc/kWh                                      9.95  

Diesel USDc/kWh                                    17.50  

 

Willingness to pay (WTP): Estimates of WTP are used to proxy the benefits derived by customers connected to the 

grid. Assumptions were taken based on a recent study (July 2020) on electrification. We assume different values of 

WTP per islands to reflect specificities of each group of islands. The average WTP used is of 32 USDc/kWh.  

 

Value of lost load (VoLL): An estimate of VoLL is used to proxy the benefits of an increased grid reliability. The 

assumption is based on the islands GDP and consumption. An average of 2.98 USD/kWh has been used as per 

Tractebel’s technical analysis. 

 

Avoided costs: Most customers in mini-grids and isolated islands in Indonesia rely on diesel self-generators to meet 

their electricity needs. For diesel, the cost provided by PLN was used: 0.55 USD/l. Only economic costs are assumed 

in the economic analysis, meaning that the cost used needs to be net of taxes, subsidies or any margins on sale.  

 

Results 

The economic analysis shows that the ISLE-1 is economically viable, even without any consideration of 

environmental externalities. Program investments will bring substantial economic benefits to Indonesia’s 

economy by helping displace expensive diesel based self-generation and fossil fuel generation, meet growing 

demand, and improve the efficiency and reliability of the power system. The economic rate of return (ERR) of the 

Program is 28.8 percent (NPV US$971 billion in US$ 2021 terms). The assumptions, methodology and results of 

the economic and financial analysis are presented in Annex 8. The costs associated with the Program include 

mostly upfront investments in grid reinforcement (new lines, and substations), grid upgrades, the ERP and diesel 

replacement in isolated mini-grids and small islands.  The investments covered by the Program are expected to: 

(i) reduce the cost of generation in its Eastern Islands by increasing the share of least-cost renewable generation 

and such by increasing its technical capacity to integrate more VRE into the grid, (ii) improve grid reliability by 

developing clear steps on how to assess electricity losses and lack of reliability, (iii) increase access in all islands of 

the program and (iv) reduce the financial burden on PLN by mobilizing private investments.   

 

Table 12. Summary of the economic analysis 

  Without GHGs With GHGs (Low) With GHGs (High) 

  
NPV  

(US$ ml) 
ERR 

 (%) 
NPV  

(US$ ml) 
ERR  
(%) 

NPV  
(US$ ml) 

ERR  
(%) 

ISLE project 971.4 28.8% 1712.1 40.6% 2448.1 50.2% 
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The main quantifiable program outcomes are to decrease the carbon intensity of production and the generation 

cost. The analysis indicates that the grid emission factor, or carbon intensity of the production, should decrease by an 

average 40 percent in comparison to the “without program” case. Similarly, there should be an average 20 percent 

decrease in the incremental generation cost, reflecting the replacement of expensive sources (such as coal and diesel) 

by solar PV.   

 

Table 13. Overview of key outcomes of the program by islands (snapshot of 2030) 

Grid emission factor (tCO2eq/GWh) Without program  With program % Reduction  

Maluku                    781.54              446.22  43% 

NTT                    969.05              526.97  46% 

NTB                 1,065.86              659.42  38% 

Incremental generation cost (USDc/kWh) Without program With program % Reduction  

Maluku                         1.69                  1.14  32% 

NTT                         1.18                  0.99  16% 

NTB                         1.24                  1.11  11% 

 

The program contributes to the reduction of 19.3 MtCO2eq. Total gross emissions of the project are of 53 million 

tons of CO2eq until 2030, the last year considered in the analysis. Total gross emissions without the project are 

estimated at 72.5 million tons of CO2eq, resulting in a net emission reduction of 19.3 million tons of CO2eq. This is 

equivalent of an annual net emission of 2.1 MtCO2eq/year.  

 

3.7 Program Financial Sustainability 

The displacement of coal and diesel generation by solar PV is expected to positively contribute to PLN’s 
cashflow, with an expected NPV of US$580 million (in US$ 2021 terms). A financial analysis of the project was 
undertaken from the point of view of the national utility, PLN. The financial analysis compares the utility cash 
flows with and without the proposed project to compute the financial net present value (FNPV). As with the 
economic analysis, the financial analysis is confined to the project activities that generate quantifiable benefits 
for which a financial value can be clearly identified and measured. To present all costs and benefits at a common 
point in time, we use the weighted average cost of capital (WACC) of PLN, estimated at 9.8 percent. The result 
shows that the project is financially viable, with an FNPV of US$580 million and a corresponding Internal Rate of 
Return (IRR) of 64 percent.  

The program helps reduce the financial burden on PLN by mobilizing significant amounts of private capital. The 

overview of the different financing sources needed for the implementation of the program is detailed below. PLN 

would leverage financing from different sources, mainly from DFIs and climate funds. The weight of private sector 

capital, however, is quite significant, at 36 percent of total sources.  
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Table A8.4. Overview of main financing sources for Program implementation 

Financing 

PLN 

Financing available  USD million                      116.53  

All-in interest rate  %  7.14% 

Commitment fee  %  0.15% 

Tenor  years                      25.00  

Grace period  years                         1.00  

IBRD 

Financing available  USD million                    500.00  

All-in interest rate  %  2.45% 

Commitment fee  %  0.25% 

Tenor  years                      20.00  

Grace period  years                             -    

CTF - grant 

Financing available  USD million                      19.00  

CTF - loan 

Financing available  USD million                      15.00  

All-in interest rate  %  1.17% 

Commitment fee  %  0.50% 

Tenor  years                      30.00  

Grace period  years                         8.00  

Canada facility 

Financing available  USD million                      47.50  

All-in interest rate  %  0.8% 

Commitment fee  %  0.00% 

Tenor  years                      20.00  

Grace period  years                         5.00  
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Private financing 

Financing available  USD million                    400.00  
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4. Gender Assessment 

 
4.1 Overall Assessment 

Indonesian women are not fully protected by the Indonesian legal system due to legislative gaps, conflicting 

regional regulations, and weak enforcement of existing laws. The Indonesian normative framework includes a 

combination of civil, customary, and religious laws that may contradict each other, with a direct impact on 

women’s rights. For instance, while non-Muslims are governed by the Civil code for land inheritance, Muslim 

citizens must refer to the Islamic Law. Furthermore, the country’s legal system lacks provisions to protect women 

from discrimination in the workplace such as sexual harassment.  

The Government of Indonesia has ratified key international conventions on gender equality, including the 

United Nations Convention on the Political Rights of Women ratified by Law 68/1958, the United Nations 

Convention on the Elimination of all Forms of Discrimination against Women (CEDAW) ratified by Law number 

7/1984, and the Optional Protocol to the CEDAW which was signed by the Government in 2000. 

Key achievements in the field of women’s rights include: 

- The 1945 Constitution stating that “every citizen enjoys equal status before the law and government and 

is obliged to uphold this status without exception” (Paragraph 1, Article 27); 

- The Indonesian Law No. 80/1957 stating that employers should provide equal payment for equal work; 

- The Agrarian Law No. 5/1960 recognizing individual land ownership and that women and men have equal 

rights to land ownership; 

- The Presidential Instruction No. 9/2000 on Gender Mainstreaming in National Development instructing 

all government bodies to mainstream gender in their policies; 

- The Labour Act No.13/2003 providing menstrual leave (two days per month), maternal leave (3 months), 

leave for miscarriage (1.5 months), and provision of time for breastfeeding; 

- The Law 23/2004 on the Elimination of Domestic Violence;  

- The 21/2007 anti-trafficking Law criminalizing all forms of labor trafficking and sex trafficking of adults; 

- The Law 3/2009 on the Protection of Women and Anti Gender-Based Violence; 

- The Law No. 8/2012 on General Elections requiring a 30 percent quota of women candidates to be elected 

to the House of Representatives, People’s Representative Council, and Regional House of Representatives. 

This law also requires political parties to put at least one woman among its top three ranked candidates. 

There are, however, no specific sanctions for non-compliance;  

- Article 82 of the Labor Law of 2003 ensures access to parental leave for the electricity utility workforce29 

At the institutional level, The Government of Indonesia established the State’s Ministry for Women’s 
Empowerment in 1978 to ensure proper implementation of gender equality and women’s empowerment related 
laws and policies. 

Despite significant reduction of gender inequality in the past decade and improving health and educational 

outcomes, significant gaps remain with regards to women’s economic and political participation. Furthermore, 

 
29 RISE—Regulatory Indicators for Sustainable Energy 2022 (forthcoming), Energy Sector Management Assistance Program, 
World Bank 
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the stay at home policy imposed during the COVID-19 pandemic disproportionately impacts women who are 

mostly responsible for household and family responsibilities. Indonesia’s achievements on gender equality vary 

greatly according to provinces. Gender gaps are indeed exacerbated by unequal access to infrastructure and public 

services. Rural women are particularly exposed to poverty and unemployment and have less access to health 

services and education than their urban counterpart.  

Figure 15: Progress on gender equality in Asia Pacific 

 

 

 

 

 

 

 

 

 

 

 

Source: McKinsey Global Institute analysis, 2018 

 
4.1.1 Gender gaps in educational outcomes   
 
Indonesia has nearly closed the gender gap in education and women are over-represented at all levels. Between 

1995 and 2014, women’s enrolment in secondary education doubled to reach 75 percent. In 2017, 18 percent of 

25-34-year-old women had completed a tertiary degree, compared to 14 percent of men. However, early marriage 

and poverty continue to limit many Indonesian girls’ access to education. Girls who marry before the age of 18 

are indeed six times less likely to complete senior secondary school. Educational outcomes vary according to 

provinces: women from rural areas are more likely to prematurely stop their education due to early marriage, 

particularly in the Central Kalimantan, South Kalimantan and West Sulawesi provinces where more than a fifth of 

women aged 20-24 were married before the age of 18. Nationwide, women represent at least two-third of the 

country’s illiterate population.  
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Contributing factors include poverty leading households to prioritize the education of boys as future 

breadwinners, as well as religious and social norms. Women continue to be underrepresented in science, 

technology, engineering, and mathematics (STEM) subjects in technical education and universities. Female STEM 

attainment only reaches 12.3 percent, compared to 29.3 percent for male students (World Economic Forum 

Global Gender Gaps 2020). According to the PISA 2018 results, one in eight Indonesian high-performing male 

students in mathematics or science expect to work as an engineer or sciences professional at the age of 30, while 

this is only the case for one in twenty high-performing female students. 

 

4.1.2 Gender gaps in health outcomes  
 

Despite rapid gains in health outcomes over the past years, Indonesia continues to face high maternal mortality 

rates as well as gender gaps in nutrition and access to public health services. The maternal mortality rate fell 

quickly in the past decades but remains high for a middle-income country: between 2000 and 2017, the mortality 

rate went down from 301 to 177 deaths per 100,000 live births. Early pregnancy remains a major health issue in 

the country: 7 percent of women aged 15-19 have already begun childbearing. According to the 2017 

Demographic and Health Survey, girls in rural areas are two times more likely to have begun childbearing than 

their urban peers. Early pregnancy is associated with lower educational outcomes and higher risk of maternal 

mortality. Indonesian women suffer disproportionately from malnutrition, especially during pregnancy and 

lactation, as male members of the household are often given larger share of food. Despite being key actors of food 

production and distribution in rural areas, women are often the first victims of malnutrition during periods of food 

insecurity (FAO, 2019). Rural women also have lower access to health services due to lack of transportation and 

poor health infrastructure and tend to have less access to drinking water and sanitation. 

 
Figure 16: Access to drinking water in Indonesia 

 

 

 

 

Source: source BPS-RI, Susenas 2018 and Care 2020 

Among rural households that use firewood for cooking, women are more exposed to indoor air-pollution as 

they are responsible for household chores and firewood collection. Rural women dedicate 25 percent of their 

time to firewood collection and represent the majority of the 165,000 premature death caused by indoor pollution 

(UNDP 2017). 

 



63 

 

4.1.3 Gender-Based Violence 

 

Gender-based violence is widespread in Indonesia and takes various form from intimate partner violence to 

female genital mutilation (FGM) and human trafficking. In 2019, the Indonesia’s National Commission on 

Violence against Women (Komnas Perempuan) reported 406,178 GBV cases. This figures only represents a 

minority of cases as most act of violence against women are not officially reported due to shame and fear of 

reprisal. This phenomenon is reinforced by social norms that considers violence against women a private issue. 

According to the 2017 Demographic and Health survey, 32 percent of women and 17 percent of married men 

believe that a husband is justified in beating his wife. 

Figure 17: Attitudes towards wife beating 

  

 

 

 

 

 

 

 

Source: 2017 Indonesia Demographic and Health Survey 

More than one in four women aged 15-64 years who have ever been in married or in a union has experienced 

physical, sexual and/or psychological intimate-partner violence. Key drivers of gender-based violence include 

women’s lack of education and employment and lower access to information and ressources.  
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Figure 18: Proportion of ever-married women and girls aged 15–64 years subjected to violence by a current or 
former intimate partner, by timeline and form of violence, 2016 

 

 

 

 

 

 

Source: SPHPN 2016 and UNICEF, 2017 

Although Female genital mutilation/cutting was banned in Indonesia in 2006, the government adopted a 

regulation in 2010 (No.1636/2010) authorizing this practice by medical practicionners. According to UNICEF, 

nearly half of Indonesian girls under the age of 12 have undergone some form of female genital mutilation or 

cutting. Women and girls are also particularly vulnerable to trafficking for sexual exploitation or domestic work 

and are almost five times more likely to be the victim of trafficking than men and boys (UNICEF, 2017). 

4.1.4 Women’s agency and political participation 
 

Despite governmental laws and policies to promote women’s political participation in Indonesia, men continue 

to predominate within decision-making institutions. Since 2012, political parties are required to present at least 

30 percent of women during General Elections. However, the quota has not been reached yet in national or 

regional parliaments. The share of women in national parliaments has decreased in the 2019 election to 17.4 

percent, from 19.8 percent in 2017. Significant progress has been made over the past years with regards to 

women’s access to senior political positions. The current administration under President Joko Widodo includes 

five female ministers. Female political participation is limited by lack of political training and experience as well as 

the widespread view that politics is a men’s only domain. At the community level and especially in rural areas, 

household and family responsibilities affect women’s capacity to effectively participate in public decision-making. 

Women are often discouraged from running for leadership positions in village elections. 

 
4.1.5 Female employment and access to decent work 

 
Indonesia experienced minor progress on female labor force participation in past years, falling behind other 

countries with similar level of development. In 2020, women only represented 39.3 percent of total labor force 

compared to 38.1 percent in 2010. The female labor force participation rate increased slightly to 53.1 percent in 

2020 from 50.3 percent in 2007. In comparison, male labour force participation rate reached 82.4 percent in 2019. 

The employment gap is particularly significant in the energy sector, where women are mostly confined to 
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administration, sales, finance and catering jobs. For instance, in 2013, 222.293 men had been registered working 

in the sector of electricity, gas and water compared to 32.235 women (GIZ, 2017). 

Figure 19: Female Labour Force participation by country 

 

 

 

 

 

 

Source: Monash 2017 and World Bank, 2013 

The gender employment gap decreases as education level rises. While the gender gap in employment rates 

reaches 44 percent for young adults with less than secondary education, it is only of 12 percent for those with a 

tertiary education (McKinsey, 2018). In addition to low educational attainment, women’s household and family 

responsibilities as well as poor transport infrastructure are added barriers to female labour force participation. 

Women have indeed lower transportation access than men (ownership and use) and are more reliant on efficient 

and safe public transport to shorten their time spent on household chores and better access services and 

employment.  

Women who are in the labor force face significant barriers to accessing formal high-quality job and are often 

exposed to low wages and lack of legal protection in the informal sector. Indonesian women are indeed 24 

percent more likely to work in the informal sector than men and constitute the majority of self- employed and 

unpaid family workers. According to the 2017 Demographic and Health Survey, more than half of women engaged 

in agricultural work are unpaid workers. Many Indonesian women are informal migrant workers engaged in 

domestic work in other provinces or abroad. These migrations are often organized through illegal channels, 

increasing women’s vulnerability to gender-based violence and poverty. The eastern islands of West Nusa 

Tenggara and NTT are among provinces with the highest number of workers through illegal means in the country 

(CARE, 2020).  

The gender wage gap reaches 50 percent in the informal sector, compared to 34 percent in the formal sector. 

Regardless of the education level, women systematically earn less than men in the workplace, while high-paying 

jobs are dominated by men.  
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Figure 20: Net monthly wage/salary of employee by educational attainment (Rp.) 

 

 

 

 

 

 

 

Source: International Labor Organization and UN Women, 2018 

4.1.6 Access to ownership and finance 

Although female entrepreneurs play a critical role in the country’s economy, contributing 9.1 percent of GDP 

(World Bank enterprise Survey), Indonesian women continue to have limited access to ownership and finance. 

Female entrepreneurs own 51 percent of small enterprises and 34 percent of medium enterprises (McKinsey 

2018). Women-led enterprises are generally smaller in scale and more informal. They often take the form of food 

stalls, small shops, food processing and handicrafts and are generally compatible with household responsibilities 

(FAO, 2019). In order to expand their businesses, female entrepreneurs often need to overcome a lack of training, 

smaller networks, household responsibilities and cultural or religious constraints. Digital illiteracy is a key obstacle 

to increasing the productivity of female-owned businesses. About 40 percent of Indonesian women said that they 

needed help to use mobiles, compared with 25 percent of men (McKinsey, 2018). Female entrepreneurs also face 

barriers that limit their access to financial institutions due to lack of collateral. Although the Indonesian legal 

system protects women’s right to inherit and own property, only 29 percent of women own land compared to 50 

percent of men. In some provinces, cultural and religious practices lead to women inheriting a lower share of 

property than men. The Marriage Act of 1974 allows for joint ownership of marital property but land is rarely 

registered in the name of both husband and wife, due to patriarchal traditions and limited awareness of joint 

titling. 

Female-headed households (FHH) are less likely to own assets than male-headed households and are more 

vulnerable to poverty due to lower incomes. Between 2007 and 2018, the share of female-headed households 

increased from 12.9 percent to 14.8 percent, while one in four FHH survive on money given to them by other 

members of their families (CARE, 2020). 
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Figure 21: Poverty Measures by Gender of Household Head 

 

 

 

 

 

 

 

 

 

 

 

Source: March, June, Sept. 2011, SUSENAS and MAMPU 2012 

4.2 Gender Actions under ISLE 

There are significantly more men than women working in PLN, but hiring data in recent years show that there 

is consistently an increasing share of women being recruited into the company. Currently, 54 percent of women 

participate in the labor force in Indonesia compared to 82 percent of men.30 Addressing the gender imbalance 

would be an effective strategy to improve performance, as more gender-balanced teams are associated with 

productivity gains.31 Women represent 19 percent of staff, only 12 percent of middle management, and 7 percent 

of higher management. The company plans to keep overall female recruitment at a minimum of 30 percent over 

the next five years. Between 2016 and 2020, 24 percent women were recruited. In 2020 alone, women represent 

30 percent of new recruits and 26 percent of entry-level technical staff. PLN has issued a number of gender-related 

policies, such as a budget plan specifically for women’s talent development and the formation of a gender focal 

point group for women. While PLN has targets to train at least 20 percent of all women employees on the energy 

transition, emerging technologies, new business development, and financial knowledge, it is unclear how the 

target was established; and if it is being met, no analysis has been undertaken to inform impact on promotion to 

technical and management positions. The PMU will design interventions to address identified barriers to women’s 

representation in technical and management positions. Examples of possible actions are: (i) developing and 

 
30 Even though females achieve higher levels of educational attainment than males at all levels, according to World Bank Indonesia Country 
Gender Action Plan, 2019. 
31 McKinsey & Co. 2016. ’Women Matter – Time to accelerate – Ten years of insights into gender diversity’.  
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funding implementation of an action plan for increasing women’s recruitment, retention and promotion, 

especially in technical and management positions; (ii) integrating strategies to increase women’s recruitment and 

promotion into human resource management (HRM), such as job descriptions encouraging female candidates; 

(iii) putting in place a mentoring program; (iv) supporting management and leadership training for high performing 

female staff; and (v) supporting an internship program for female STEM students. 

 

In addition, gender gaps in Indonesia were identified for electricity access, productivity and female participation 

in the workforce. The project aims to close the identified gender gaps in the following ways: (i) bring parity in 

access between male and female-headed households as well as households of different income levels by specific 

targeting and in addition level the playing field by accompanying community awareness campaigns to inform 

people of the benefits and costs of electricity services, as well as the payment mechanisms, procedures and safety 

practices; (ii) increase productivity and household wealth by finding innovative ways in which electricity usage can 

be coupled to income-generating activities to strengthen their livelihoods; and (iii) improve participation of 

women as wage and salaried workers by training women as system operators and technicians for O&M of SHS 

programs. Indicators will monitor and evaluate implementation progress on the increase in access rate by category 

of household (gender of head of household) and percentage of women working in new operations. The activities 

will be monitored and assessed through a set of intermediate outcome indicators included in the project’s results 

framework. Further indicators will be included in PIM.  
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5. Technical Assessment 

 
5.1 Inputs to the Program Action Plan (PAP) 

Based on the technical assessment, PLN has strong capacity. One key aspect to be developed further is with 
regards to technical standards for resilient infrastructure. The PAP mentions: 

Actions Responsible Unit Timeframe 

Technical Design   

Develop guidance to increase technical standards that would encompass 
location-specific climate hazards for grid infrastructure  

DIV K3L By 2024 

 

5.2 Technical Rating 

Technical risk is rated moderate on account of design and capacity risks. 

- The Program aims to introduce technologies that have the potential for transformative impacts but 
remain limited in Indonesia. PLN recognizes the importance to improve sector performance and the 
Program will ensure that adequate technical assistance is provided to sector participants to enable them 
to learn from and adopt the good practices of other countries. A gradual implementation together with 
(a) opportunities for revision and course corrections and (b) institutional and regulatory strengthening 
will be pursued to enable sector participants to effectively implement these technologies. 

 

5.3 Input to the Implementation Plan 

Implementation support will begin as early as possible to prepare the Government and the implementing 
agencies ahead of the first disbursement. Implementation support will include (a) reviewing implementation 
progress and achievement of Program results and DLIs; (b) supporting the client in resolving implementation 
issues; (c) carrying out institutional capacity-building activities; (d) monitoring performance of the Program system 
and implementation of the actions agreed in the Program Action Plan; and (e) monitoring changes in Program 
risks as well as compliance with the provisions of the legal covenants, as required.  The proposed implementation 
plan is consistent with the PforR operational guidelines. Program implementation is under the responsibility of 
PLN, with targeted and continuous implementation support and technical advice from the World Bank and 
development partners. 

Table 14. Implementation Support Plan 

Time Focus Skills Needed Resources Estimate 

First 12 
months 

Institutional capacity 
enhancement to 
strengthen country 
systems 

 

Technical advice to 
support Program 
implementation 

 

Technical, fiduciary, 
environment, and social 

 

Three implementation support visits 
by technical specialists focused on 
capacity building, regulatory 
strengthening, continued technical 
assistance, and monitoring 

Two implementation support visits by 
fiduciary specialists focused on 
capacity building 

One implementation support visit by 
environment and social specialists 
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focused on capacity building and 
reviewing/strengthening 
effectiveness of redress mechanism 

12–48 
months 

Institutional capacity 
enhancement  to 
strengthen 
implementation 
capacity 

 

Implementation 
monitoring 

 

Technical advice to 
support Program 
implementation 

Technical (including 
monitoring and 
evaluation), fiduciary, 
environment, and social 

 

Two implementation support visits by 
technical and fiduciary specialists 
focused on fiduciary support and 
implementation support 

 

One implementation support visit by 
social and environmental specialists 
focused on strengthening local 
capacity and implementation support 

Midterm 
review 

Implementation progress 
review and identification 
of necessary midcourse 
adjustments 

Technical (including 
monitoring and 
evaluation), fiduciary, 
environment, social, and 
operational 

One implementation support visit, 
including technical, fiduciary, social, 
environment, M&E, and operational 
specialists 

 

Table 15. Task Team Skills Mix Requirements for Implementation Support 

Skills Needed Number of Staff Weeks Number of Trips Comments 

Project management  
(Task Team Leader) 

12 12 
Paris 

Project management  
(Task Team Leader) 

24 Ongoing Jakarta 

Technical specialists 24 12 Jakarta 

FM specialist 12 6 Jakarta 

Procurement specialist 12 6 Jakarta 

Environmental specialist 12 6 Jakarta 

Social specialist 12 6 Jakarta 

Administrative support Ongoing N/A Jakarta 

 

 


