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Summary 

On 30 November 2015 at the Climate Change Summit in Paris, Indonesian President Joko 

Widodo, while referring to Indonesia as “lungs of the world”, said: “Indonesia commits to 

reducing emission by 29 percent below business as usual in 2030 and 41 percent with 

international cooperation” (Setiawan, 2015). To achieve these emission reductions, the 

Government of Indonesia set ambitious targets for its transition towards a low-carbon economy 

that include boosting the share of renewables in the electricity generation mix to 23% by 2025 

and 31% by 2050 (IRENA, 2017b). However, with renewables accounting for roughly 13% of 

the total power production in 2017 (MEMR, 2018), the progress has been lackluster thus far. 

In a country of burgeoning population, rising electricity demand, steadily growing economy, 

and unequal electricity access across the regions, translating these targets into activities on the 

ground is an onerous task. Any energy policy has to balance between access, security and 

sustainability of electricity supply. Renewables offer an effective solution for this energy 

trilemma but making them competitive with fossil fuels requires a substantial financial outlay, 

effective post-installation control and maintenance of RE systems, and new organization 

models. The government and the state-owned, monopolistic, and vertically-integrated 

electricity provider, PLN, alone cannot shoulder the burden of all RE investments and their 

successful implementation. Third parties are also envisaged to play a role to effectively exploit 

the vast Indonesian renewable reserve through new and innovative business models, but there 

has been  a lack of third-party involvement so far.  

Objectives 

The main objective of this exploratory research is to investigate why Indonesia is not moving 

towards the renewable energy targets it has promised under the Paris Agreement, specifically 

why significant third-party involvement for the purpose of boosting the share of renewable 

energy in its electricity sector is not occurring. It delves deeply into the barriers and 

opportunities for renewable energy penetration and, in doing so, reveals the main obstacles for 

the emergence of third-party driven activities in RE. The focus is on Sustainable Business Models 

(SBMs), which can be  defined as the operationalization of an organizational strategy to capture 

and deliver value (via service or product delivery) in a socially responsible, financially durable, 

and environmentally sustainable manner. A higher third-party involvement through SBMs, 

which are transforming the electricity sector of many developed countries, could expedite the 

penetration of radical RE technologies into the dominant fossil-fuel system.  The thesis also 

examines the regulatory changes required in that system to stimulate SBM incubation. This 
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results in improved policy-relevant insights for achieving renewable energy targets and 

increased stakeholder engagement for co-shaping technology, SBMs and regulations, 

continually, in the future. 

Theory and Methods 

The research combines conceptual insights from three disparate strands of literature: 

Transitions Studies, Business Models and System Dynamics. Transition concepts are used to 

study the actors, institutions and material elements in the Indonesia electricity sector to uncover 

how they provide they provide the lock-in mechanisms to stabilize the current regime and 

prevent the emergence of SBMs. Meanwhile, Business Model Theory exposes the areas of 

alignment and de-alignment between the organizational logics of the current regime and SBMs. 

This analysis then feeds into the System Dynamics Modeling, which identifies the interactions 

and feedback loops between different regime elements, uncovering the leverage points for 

possible policy interventions. The study used a qualitative approach, involving the collection of 

both primary and secondary data. The secondary data was gathered through multiple literature 

reviews using variegated sources, desk research, and informal conversations with Indonesian 

colleagues. Empirical evidence came from fifteen semi-structured interviews with experts in 

government, state-owned enterprises, private corporations, startups, development agencies, 

think-tanks, consultancies, NGOs, and civil society.  

Results and Conclusions  

Presently, the priorities of the majority of actors in the electricity sectors conflict with the 

renewable energy targets. The power over resources is concentrated among actors that have 

relatively little engagement and interest towards developing renewable energy, providing 

blocking mechanisms for renewable energy targets. Poor electricity infrastructure, low 

electricity tariffs, high fossil-fuel subsidies make the economic case for renewables unviable, 

forcing them to compete with cheap coal-based electricity. Meanwhile, inconsistent and unclear 

policies and energy plans coupled with coordination problems in the multi-level governmental 

structure provide significant barriers for transforming RE targets into actions on the ground. 

These institutions and infrastructural elements are geared towards a fossil-fuel based electricity 

system, reinforcing the carbon lock-in and stabilizing the path-dependence of the existing 

regime.  Concerted efforts by the government are seen to be required to address the 

aforementioned roadblocks through bold and sufficiently enforced electricity sector reforms. 

Such reforms could include: splitting of PLN into multiple entities and liberalization of the 

generation and retail segments; new financial instruments (such as a coal tax and renewables 

surcharge) for developing RE and phasing-out subsidies for fossil-fuels; innovative pricing 

mechanisms for RE such as a mix of auctions, reverse auctions and more attractive Feed-in-

Tariffs; establishment of an independent regulatory authority for the electricity sector to curtail 

discriminatory practices and streamlining processes; and an integrated and adaptive energy 

policy to govern renewable energy targets and to enhance intragovernmental coordination.  
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Chapter 1 

Introduction 

1.1 Background 

“Limiting global warming to 1.5°C would require rapid, far-reaching and unprecedented 

changes in all aspects of society”, the Intergovernmental Panel on Climate Change (IPCC) said 

in their assessment. The IPCC Special Report mentions that a more sustainable and equitable 

society and preserved natural ecosystems are harmonious with limiting the disastrous effects of 

climate change (IPCC, 2018). This can only be achieved through global sustainable 

development – which critically depends on a profound transformation from fossil fuels-based 

to renewables-based energy systems, since about two-thirds of the global greenhouse gas 

emissions are attributed to energy production and consumption (IRENA, 2018). While declining 

costs of renewable energy, increasing energy efficiency and the introduction of a plethora of 

"smart" technologies might paint a rosy picture about the future of the energy (and specifically 

power) sector, the reality suggests otherwise. International Renewable Energy Agency (IRENA) 

argues that the progress of transformation in the power sector is slow and accelerated 

deployment of renewable energy (to increase from 25% of the power generation mix in 2017 

to 85% by 2050) is required in addition to the energy-related carbon emissions being cut by 

85% between 2015 and 2050 (IRENA, 2018). This gargantuan energy transition can only be 

enabled through a massive overhaul of the power sector. 

Historically, the electricity sector has been characterized by stabilized actors, business models, 

and customer relationships (Unruh, 2000), but this has been rapidly changing in OECD 

countries over the last two decades. Leisen et al. (2019) postulate that this is happened due to 

three major shifts. Firstly, many national-level regulations, because of the Kyoto Protocol, led 

to increased deployment of carbon-neutral technologies. Secondly, the majority of the 

developed electricity markets were liberalized in the 1990s along with the unbundling of power 

generation, transmission, distribution, and retail. Today, almost all customers in many OECD 

countries can freely choose their electricity suppliers. Thirdly, a technological transformation 

occurred with the influx of renewable energy sources (RES) and increased digitization. 

Emerging examples in the power sector include smart grids, virtual power plants, energy 

aggregators, and flexible and responsive electricity demand management (IEA, 2017a).  

These developments have led to the emergence of new business models which, by exploiting 

one or more of the three afore-mentioned shifts, are altering the structure of power sector with 
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multiple firms generating and supplying electricity. Moreover, many large, dominant, public 

utilities, historically relying on fossil fuels as primary generation fuels, are changing their 

portfolio to offer green electricity (or various shades of green) electricity as well. (Bocken et al., 

2014). For example, due to increasing market liberalization in the last two decades, German 

utilities lost 88.1% of renewable generation market share and 20% of total generation market 

share to third-parties (Richter, 2013). The processes of decentralization, digitalization, 

decarbonization, and democratization of the electricity system have not only impacted the actor 

groups in the power sector but also the value-creating mechanisms of established energy 

utilities. With the growing threat of climate change, in combination with new and emerging 

forms of global governance to combat it such as Paris Agreement which entail commitments for 

each nation that subscribes to it,  the pressure on national governments and energy sector actors 

to innovate in a low-carbon direction is mounting, and that is causing a change in societal 

expectations about the long-term sustainability of the conventional business models. New 

business models are, thus, required to tap the economic and social opportunities offered by 

energy transition (Wagner et al., 2020). To analyze these novel market structures and business 

models academia developed the concept of "sustainable business models" (SBMs) (Leisen et al., 

2019): Lozano (2018) derives a holistic definition of SBM as the operationalization of an 

organizational strategy to capture and deliver value (via service or product delivery) in a 

socially responsible, financially durable, and environmentally sustainable manner. 

1.2 Problem Definition 

The importance of sustainable business models for a transition to a cleaner, greener and socially 

equitable electricity system has been extensively highlighted in literature: Bidmon & Knab 

(2018) describe the role of SBMs in (energy) transitions by postulating that SBMs have the 

potential to disrupt entire industries by establishing new connections between various actors, 

generating novel value creation mechanisms and supporting the introduction of innovative 

technologies; Wainstein & Bumpus (2016) argue that (sustainable) business models can 

become disruptive innovations for the low-carbon socio-technical transition of the power sector;  

(Schmid et al., 2016) demonstrate that the particular archetypes (business models) for future 

electricity infrastructure will be determined by the nature of the institutional context; taking a 

more technology-specific perspective, Hillenbrand et al. (2016) explore the adjustment needs 

for business models of existing energy companies in response to increasing power self-

sufficiency of German households and Loßner et al. (2017) develop future business model 

scenarios for virtual power plants. This growing body of literature on the role of SBMs in energy 

or electricity transition, however, is lacking in two dimensions: (a) it does not explicitly address 

the co-shaping of SBMs and their the socio-technical, especially regulatory, context, which is 

only just starting to receive attention in recent research (Burger & Luke, 2017; Leisen et al., 

2019; Wasserbaur & Sakao, 2018) and; (b) it is mostly restricted to OECD countries in its focus.  
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The situation is remarkably different in developing countries (non-OECD) where the starting 

points for the socio-technical transition, the context for the transition, and even the very nature 

of the transition itself are vastly dissimilar from the industrialized world. Globally, about 1 

billion people do not have access to electricity out of which 95% are in sub-Saharan Africa or 

developing countries of Asia (IEA, 2019). The energy consumption in non-OECD countries is 

expected to increase by 70% between 2018 and 2050 in contrast with a 15% increase in OECD 

countries over the same period (EIA, 2019). This is in addition to the fact that most developing 

countries have ratified the Paris agreement and set ambitious Nationally Determined 

Contribution (NDC) targets for reducing carbon emissions (UNFCCC, 2015). However, the 

power sector in most developing countries is still dominated by locked-in, stable business 

models in the form of public-owned monopolies or single buyers that mainly rely on fossil-fuels 

for electricity production (Jamasb et al., 2017). Many energy companies also struggle 

financially and suffer from managerial weaknesses. This has led to an increasing burden of 

structural subsidies, deteriorating service quality, poor collection rates, abnormal transmission 

and distribution losses, and insufficient electricity service coverage (Jamasb, 2006; Jamasb et 

al., 2018). This presents the challenge of identifying sustainable business models and a policy 

framework which supports their emergence and development in a developing country setting.  

While there are some positive examples of new business models leading to increased RES 

penetration in developing countries, large scale deployment of renewables in developing 

countries would require extensive regulatory amendments to incentivize the contribution of 

third parties through new energy installations (APE Public Economics, 2017; Hidayatno et al., 

2019; IEA, 2020; The Economist Intelligence Unit, 2016) and their continued operation and 

maintenance (Blum et al., 2013; Derks & Romijn, 2019). It is imperative that new sustainable 

business models and the policy frameworks required for their nurturing are explored by 

developing countries for the following reasons:  

 With the Paris Agreement in effect and the global emphasis towards a carbon-neutral 

future, the role of distributed generation, renewable energy sources, demand-side 

management, and energy storage is only going to increase (Jamasb et al., 2018). This 

will require a fundamental paradigm shift in the electricity business models and 

regulatory frameworks of many developing countries.  

 There are closely interrelated problems of poor policy implementation, institutional 

inefficiencies, mismatch between financial resources and growing demand, low 

investments by third parties, encumbrance of energy subsidies, low service quality, 

soaring energy losses, capacity shortages,  unsatisfied customers and deplorable 

financial and operational condition of public utility providers that need to be overcome 

(Jamasb, 2006; Jamasb et al., 2017, 2018). 

 Increasing digitalization has led to the diffusion of new ICT technologies in the power 

sector such as smart meters which allow two-way information flow between customers 
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and electricity suppliers and sensors for remote monitoring and management of 

distribution networks (European Commission, 2009).  These technologies allow the 

conception of innovative sustainable business models (e.g. virtual power plants, demand 

response management, etc.). However, the application of these modern technologies in 

a developing country setting cannot be a carbon copy of how they are currently being 

introduced in OECD countries because the context and challenges in the two regions are 

so different. Thus, efforts in creative adaptation are needed to discover the effective use 

of these new technologies in a way that suits the needs and contextual conditions of 

each country.  

Using Indonesia as a case study, this exploratory research analyzes barriers for the diffusion for 

renewable energy technologies (RETs) in the electricity sector of developing countries. 

Specifically, by combining insights from transition studies, business models research, and 

literature on system dynamics, it investigates the challenges faced by Indonesia’s electricity 

sector in moving towards the renewable energy targets that the country has set as part of the 

Paris Agreement and in doing so, uncover the crucial obstacles and the regulatory changes 

required for enhanced third-party participation through new and innovative, RET-based 

sustainable business models. 

1.3 Research Relevance and Objectives  

Indonesia is a diverse archipelago consisting of 17,508 islands stretching over 5000 kilometers 

across Southeast Asia and Oceania. With a population of around 260 million, it is the fourth-

most populated country in the world, the largest economy in Southeast Asia and accounts for 

the largest energy demand in the ASEAN1 region (35%) (IEA, 2017b). More than half of the 

country’s population lives on the Java island with the main economic activity concentrated in 

the Java-Bali region while the rest is scattered over Sumatra, Sulawesi, Kalimantan, Nusa 

Tenggara and Maluku, Papua and 6000 small islands (ADB, 2016b) (Figure 1). The economy 

has emerged from the Asian financial crisis of 1997-1999 with a steady growth rate between 5-

6% over the last decade2 (The World Bank, 2020). As a middle-income country with a rising 

economy, population and urbanization, Indonesia’s is anticipated to experience a burgeoning 

electricity demand (IEA, 2015). Thus, a cardinal factor for Indonesia’s sustained and sustainable 

growth will be its ability to harness and administer renewable energy sources (Tharakan, 2015).  

                                                

1  Association of Southeast Asian Nations comprising of Indonesia, Thailand, Singapore, Malaysia, Philippines, 
Vietnam, Brunei, Cambodia, Myanmar (Burma), Laos 
2 Before the Covid-19 crisis, Moody's credit rating for Indonesia was last set at Baa2 while Fitch was set to BBB, both 
with stable outlook (Trading Economics, 2020) 
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Figure 1. Simple map of major regions in Indonesia (Touropia, 2020) 

The Government of Indonesia (GOI) has pledged ambitious targets as part of Indonesia’s 

Nationally Determined Contribution (NDC) under the Paris Agreement. It plans to curtail 

greenhouse gas emissions (GHGs) by 29% (business-as-usual scenario) or 41% with 

international support by 2030 (Climate Transparency, 2018). To achieve these emission targets 

GOI, through the National Energy Policy (KEN) stipulated in 2014, aims to boost New and 

Renewable Energy (NRE)3 in the primary energy mix to 23% by 2025 and to 31% by 2050 

(IRENA, 2017b). The National Medium-Term Development Plan (RPJMN) specifies a target of 

16% renewables in the primary energy mix by 2019 (IESR, 2019c). The General Planning for 

National Electricity (RUKN), which provides a long-term plan (20-years) for the development 

of the power sector, stipulates an NRE share of 25% in the electricity generation mix by 2034 

(IESR, 2018a). The ten-year Electricity Supply Business Plan (RUPTL) of the state-owned 

electricity provider Perusahaan Listrik Negara (PLN) mentions a target of 23.2% NRE in its 

2019-2028 version. With the share of renewables in generation mix lingering around 13% in 

2017 (MEMR, 2018), hitting the bullseye of such targets would require clear and consistent 

regulations, demarcated responsibilities and strong coordination among governmental 

authorities, and hefty investments.   

However, like other developing countries, Indonesia faces a perplexing challenge to secure 

affordable electricity access for all, ensure security of supply and meet renewable energy 

targets. The electricity market in Indonesia is limited and the country is served by 8 different 

networks and 600 isolated micro-grids with numerous islands having either no access or small-

scale diesel-powered plants (ADB, 2016b). The state-owned monopolistic electricity provider, 

Perusahaan Listrik Negara (PLN) and its subsidiaries, own about 72% of the national power 

generation capacity as of 2018 (Perusahaan Listrik Negara, 2020), primarily rely on coal for 

electricity generation and, fully control all the transmission and distribution networks (IESR, 

2018a). Despite heavy direct electricity subsidies and cross-subsidies through the fossil-fuel 

industry, PLN is struggling to provide sufficient and reliable electricity, inject renewables into 

                                                

3 The “renewable energy” in NRE refers to geothermal, hydro, wind, solar, tidal, and biomass energy while “new 
energy” includes nuclear, hydrogen, coal bed methane, liquefied coal, and gasified coal energy (IESR, 2018a). 
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the grid based on the targets mentioned in its business plan, and its maintain financial viability 

(PwC, 2018b). Moreover, energy inequity is currently high in Indonesia, with western provinces 

boasting high electrification rates and stable electricity supply in many areas but most of the 

eastern regions suffering from power deficits and daily rolling blackouts (Maulidia et al., 2019). 

A majority PLN’s large power systems with negative reserve margins4 lie in the eastern provinces 

(PwC, 2018b). Thus, Indonesia’s energy policy needs to balance all three pillars of the energy 

trilemma - security, affordability and equity, and sustainability However, on-ground execution 

of such a policy is an onerous task, especially in a country where economy and population are 

also growing steadily. Large reserves of coal will ensure reliable and cheap supply of electricity, 

though with significant environmental and social problems. Renewables are the only effective 

solution for the energy trilemma in the long term, but currently they are expensive, 

uncompetitive, and some of them require new organizational models (such as distributed 

generation) of the power sector as well  (APEC, 2016; IEA, 2015).  

The challenges of rising energy demand and security of supply are arduous to overcome if 

investments in the electricity sector are low (IEA, 2008). The same reason, together with less 

highlighted issues of effective post-installation control and operation of RE systems, will make 

it challenging for Indonesia to augment its renewable energy to more than twice its current 

share in the energy mix in just five years. Such a formidable target makes it pertinent for 

Indonesia to introduce reforms that enable the successful exploitation of its vast renewable 

energy resources and reduce the reliance of its electricity sector on fossil-fuels. These reforms 

require regulatory changes that mobilize investments, enhance intragovernmental coordination 

and expedite technology and knowledge transfer. To achieve the targets stipulated in the NEP, 

the government needs to dispense significant financial capital to upgrade and build new 

electricity infrastructure. Due to the budgetary limitations of the government, securing third-

party investments will be crucial to translate the RE targets into activities on ground. Maulidia 

et al., (2019) estimate that the target of 23% renewables in the primary energy mix by 2025 

requires roughly USD 120 billion in investment. This figure translates into 68% of the state’s 

budget in 2020 (Jefriando & Diela, 2019), and 11% of the country’s GDP in 2019 (IMF, 2019). 

According to PLN’s 2016-2025 business plan (RUPTL), the private-sector investment needed in 

power generation is about USD 78.2 billion or 51% of the total investment required (up from 

47% in the previous year’s plan) (Maulidia et al., 2019; PwC, 2016). PLN is financially 

handicapped to fund electricity developments projects and heavily relies of subsidies to 

maintain its liquidity. Consequently, funding electricity infrastructure projects in Indonesia 

requires novel financing mechanisms and a leapfrogging of third-party participation.  

However, RE investments in Indonesia have been plummeting in recent years (IESR, 2018a) 

and the overall investment targets have been either missed or barely met (IESR, 2019c). In 

                                                

4 The difference between net capacity and peak load.  
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recent years, the government also seems pessimistic about investments in renewables as it 

decreased the target from USD 4.48 billion in 2015 to only USD 1.8 billion in 2019 (Figure 2). 

It is also noteworthy that the targets shown in Figure 2 are based on the Ministry of Energy and 

Mineral Resources’ (MEMR) performance agreement (Perjanjian Kinerja) which are much lower 

than the MEMR’s strategic plan 2015-2019 (Renstra) (IESR, 2019c). While the government has 

adopted some incentives to stimulate investments in the renewable sector, they have not had 

their desired impact so far (Global Business Guide Indonesia, 2014; IESR, 2018a; Marquardt, 

2016). 

 

 

Figure 2. Renewable energy investments in Indonesia (billions of USD). Adapted from IESR (2019d) 

Indonesia has considerable potential for electricity production from renewable energy sources. 

Lying on the Ring of Fire it holds the world largest geothermal reserves (40%) and as an 

agricultural economy with high precipitation and numerous rivers it has considerable potential 

for hydropower and bioenergy. Moreover, there are several solar and wind power sites 

dispersed around the equatorial archipelago (ADB, 2016b). However, between 2008 and 2017, 

an increase in electricity generation of about 90% was coupled with roughly 160% increase in 

electricity generation from coal while the trend of renewable-based electricity production 

remained horizontal, hovering around 11-13% over the same period (see Figure 3) (IRENA, 

2017b; MEMR, 2018). While some renewables (hydro and geothermal) have shown an increase 

in installed capacity between 2008 and 2018 in absolute terms, the growth of fossil-fuel energy 

sources has been staggering – reaching 85% of an installed capacity of in 2018 (IESR, 2018a; 

MEMR, 2018). Moreover, Indonesia’s thriving population and economy continue to adversely 

impact the environment because of high levels of greenhouse emissions. It is currently the fifth 

largest GHG emitter in the world and predictions from the Ministry of National Development 

Planning (BAPPENAS) indicate that Indonesia’s greenhouse emissions, if left unchecked, will 

upsurge by approximately 60% between 2020-2030. The energy sector currently accounts for 

the largest share in Indonesia’s GHG emissions (approximately 60%) and forecasts suggest it 

will keep on trending upwards (Maulidia et al., 2019). With catastrophic effects of climate 
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change already manifesting in certain regions, there is a dire need for Indonesia to exploit its 

largely untapped renewable energy potential.  

 
Figure 3. Indonesia electricity production by source 2008-2018. “Other NRE" includes Solar, Wind, 

Biomass, and Waste. Data from MEMR (2018) 

Renewable energy technologies that are transforming the energy systems around the world 

have not yet had their impact in Indonesia. With current RE capacity standing at 10.17 GW, 

Indonesia has missed all of its RE targets in 2019: USD 1.8 billion RE investment,  16% NRE in 

the primary energy mix by 2019 (RPJMN) and  17.5% RE of total capacity by 2019 (RUEN) and 

GigaWatt (GW) order for solar rooftop before 2020 (currently only at 16.66 MW) (IESR, 

2019c). The decreasing third-party investments in renewables paired with a rigid, monopolistic 

structure of the electricity system which continues to be unreformed shed doubt on the aim of 

achieving 23% renewable penetration by 2025. According to Figure 4, the share of renewables 

will barely reach 15% based on the current trend. While there have been many small-scale 

demonstration projects for renewables, scaling-up, and learning effects are rarely observed 

(Marquardt, 2014). If the targets under National General Energy Plan 2017 (Rencana Umum 

Energi Nasional, “RUEN”) are to be met, Indonesia cannot delay the reform of its electricity 

sector. It will not only need to strengthen the institutional environment in which the electricity 

sector operates, but also increase investments and participation of third-parties. This would 

require streamlining and stabilization of energy planning and policymaking processes together 

with bold structural changes in the electricity market and innovative pricing instruments 

(Maulidia et al., 2019). The government and PLN, alone, cannot carry the weight of the massive 

investments required to meet RE targets. Thus, substantial regulatory reforms are required that 

remove the barriers and introduce incentives for third parties to contribute (Hidayatno et al., 

2019), not just through investments but through new and innovative sustainable business 

models that upscale renewable energy initiatives from pilot projects to established entities 

within the electricity system.  
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Figure 4. Actual and projected share of renewables in the primary energy mix of Indonesia 2007-2025. 
Adapted from IISD (2018) 

Therefore, the main objective of this exploratory research is to investigate why Indonesia is not 

moving towards renewable energy targets it has promised under the Paris Agreement. It will 

delve deeper into how the structure and organization of the current fossil fuel-based electricity 

sector cause it to exhibit inertia towards the growth of RETs. Also, as a sub-objective, it will 

study the current SBM initiatives in the electricity sector and explore their (mis)alignment with 

the dominant electricity supply business model. Finally, this research explores the regulatory 

changes that could overcome the factors blocking the diffusion of RET-SBMs in the power 

sector.  This will hopefully result in better insights in what could be effective policy options for 

achieving renewable energy targets and increased stakeholder engagement for co-shaping 

technology, SBMs and regulations, continually, in the future. While differences in governance 

structures among the developing countries do not allow a direct interpretation of findings 

beyond the Indonesian context, the broader aim of this research is to establish the wider 

relevance of the co-evolving nature of sustainable business models and regulations in 

developing countries. Indonesia is chosen as a case study for this research because its energy 

sector provides an appropriate representation of problems faced by many developing countries 

in liberating the electricity system, introducing sustainable business models and diffusing RETs 

at a larger scale.  
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1.4 Research Question  

As part of the Paris agreement, Indonesia has set ambitious targets for renewable energy 

penetration in its electricity sector. The progress has been slow thus far with low exploitation 

of renewable energy sources, insufficient renewable energy investments, and the majority of 

the annual targets being missed. The major barriers for the translation of these targets into 

activities on the ground have not been studied systematically.  Furthermore, the government 

alone cannot shoulder the burden of all RE investments and implementation and, therefore, 

third parties are also envisaged to play a role through new and sustainable business models. 

The reasons for the signaled lack of third-party involvement thus far have also been 

understudied 

Therefore, the main research question addressed in this study is:  

Why is Indonesia’s electricity sector not moving towards the renewable energy targets it has set as 

part of the country’s commitments under the Paris Agreement?  

To answer the main research question, the following sub-questions (SQs) will serve as guidance 

throughout the study:  

1. What is the current structure of Indonesia’s electricity sector and who are the key stakeholders 

in terms of renewable energy targets?  

2. How do the structural elements of the current system present blocking (or inducing) 

mechanisms for the diffusion of RET-SBMs? 

3. What are the current RET-SBM initiatives in the electricity sector and how do they differ from 

the existing dominant electricity business model? 

4. Which policy options could remove the blocking mechanisms for the growth of RET-SBMs  in 

the electricity sector?  

Explanation of Research Questions 

To answer the main research question, first, it is necessary to understand the structure and  

roles and responsibilities of the different stakeholders in the incumbent electricity system. This 

is required to investigate the setting and ownership of RE targets and their dissemination along 

with the various levels of the government. Sub-question 1 is drafted to serve this purpose. The 

goal of sub-question 2 is to analyze how the structural elements identified in SQ1 provide 

sources of inertia (or activity) for the growth of RET-SBMs. These factors are not only 

dependent on the design or technological configuration, but also comprise of elements external 

to the electricity system. Although the current socio-technical environment does not actively 

foster the development of RETs, the research postulates that SBMs can serve as important 

packaging devices for their penetration in mainstream electricity value-chain. These SBMs, 

although small in scale, offer organizational and technological alternatives for the current 
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system. Thus, it is important to identify and study some of the RET-SBM initiatives to 

understand the kind of strategies the stakeholders involved in these initiatives are pursuing to 

thrive in the incumbent electricity sector. An investigation of the business models of such 

initiatives would also elucidate areas of alignment and misalignment with the current electricity 

system. These reasons motivate the inclusion of SQ3 for this research. Finally, the last sub-

question will explore the policy options that can provide possible ways of breaking the system 

inertia against the growth of RET-SBMs.  

1.5 Scientific and Practical contribution 

Theoretically, this thesis develops links between three fields of research: transitions studies, 

sustainable business models and the infant field of transitions modeling of energy systems 

labeled as socio-technical energy transitions (STET) modeling (Li et al., 2015; Li & Strachan, 

2017). All three fields have been predominantly pursued in isolation. By developing a combined 

theoretical perspective, this study will feed the discourse on how the three scientific lines of 

inquiry can harmonize to generate a greater understanding of the complex energy transitions 

problems.  Moreover, it will also enrich the debate about energy transition pathways of 

developing countries where systems are technically and financially inefficient, markets are ill-

developed, institutions are weak, regulatory environment is fragile and there is a deficiency of 

skilled personnel (Jamasb, 2006). 

Practically, this study will enable the generation of insights that will foster better policy-making 

processes for the development of renewables in developing countries via new and innovative 

business models. In Indonesia, where the state-owned public utility provider (PLN) is faced with 

the trilemma of providing affordable and cheap electricity, reducing energy subsidies, and 

meeting the national targets for RES penetration, this thesis could lead to policy and strategy 

recommendations that contribute to shaping a future-proof electricity sector.  

1.6 Report Structure 

This report is divided into eight chapters (Figure 5). It starts by providing a background 

information to define the problem and identify the associated knowledge gap. This is followed 

by research questions and the practical and scientific contribution intended through this study. 

A novel theoretical conceptual framework that will be utilized for this research is proposed in 

Chapter 2. Chapter 3 outlines the research design, data collection procedures and methods for 

each sub-research question. In Chapter 4 and 5, the structure of the electricity sector and the 

opportunities and barriers it presents for the emergence of SBMs are presented. This is followed 

by an analysis of the current SBM initiatives in Chapter 6. Chapter 7 explores some of the policy 

interventions that could stimulate the growth of RET-SBMs in the Indonesian electricity sector. 

Finally, conclusions are drawn in Section 8 concerning the implications of this study, its 

limitation, and possible venues for future research.  
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Figure 5. Structure of the report 
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Chapter 2 

Theory 

Several theoretical perspectives will be used to answer the research questions. The research 

objectives require the framing and analysis of the complex dynamics in the Indonesia electricity 

sector and the emerging changes in it concerning business model innovation. Therefore, a new 

theoretical perspective is developed by merging insights from two separate domains of 

literature: Transitions Studies and Business Models. Also, since one of the aims of this research 

is to uncover the policy changes that could lead to the emergence of RET-based sustainable 

business models in the electricity sector of Indonesia, the combined theoretical perspective is 

used in parallel with System Dynamics Modeling to explore policy options. This chapter briefly 

elaborates on the theories that will be utilized from two domains, their combination, and 

supplementation with system dynamics.  

2.1 Insights from Transition Studies  

The transformation of Indonesia’s electricity sector from its current state into a more sustainable 

one is an unstructured and complex challenge, and involves a multitude of actors i.e. it is a 

wicked problem. Wicked problems are complex, multidimensional, involve various participants 

with conflicting interests and generally do not have a single solution (Ackoff, 1997; Ritchey, 

2011; Rittel & Webber, 1973), making the transition of the electricity system not just a mere 

technological substitution of fossil fuels with renewables. It is thus important to characterize 

the electricity sector as a technological system that is embedded in and co-shaped by the broader 

societal dynamics, i.e. as a socio-technical system. Building on institutional and evolutionary 

theories, one analytical framework within transition studies that has been used to study such 

dynamics is the Technological System (TS) approach, which defines technological systems as 

“a dynamic network of agents interacting in a specific economic/industrial area under a 

particular institutional infrastructure and involved in the generation, diffusion, and utilization 

of technology” (Carlsson & Stankiewicz, 1991). The Technological Innovation Systems 

approach (e.g., (Bergek et al., 2008; Hekkert et al., 2007)) that was derived from TS thinking 

employs a similar systems definition.  

In the TIS approach the focus is on generation, diffusion and utilization of new technologies or 

new fields of knowledge. A TIS might be contained within a sector (where the analysis is 

focused on a specific innovative technology within the sector e.g. solar PV) or might be cross-

sectoral (where the focus is on an entire technological field e.g. renewable energy technologies). 
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The broad socio-technical system concept used in TIS also has synergetic roots with other 

transition studies frameworks such as the Multi-level Perspective (Bergek et al., 2008).  

2.1.1 Technological Innovation System  

The generation, diffusion, and utilization of an emerging technology in a TIS is determined by 

the existing system structure and its innovation functions (Suurs & Hekkert, 2012). The 

structure consists of static elements which, through their interactions, stabilize the system and 

change very slowly over time. Suurs & Hekkert (2012) distinguish the following three categories 

of structural components: actors, institutions and technologies/infrastructure:  

 Actors include all players that are contributing (through their presence or capacities) to 

a technology either directly as developers or adopters, or indirectly as a lawmakers or 

investors. These actors might have similar or conflicting goals.  

 Institutions, different from organizations, refer to “rules of the game” (North, 1991) 

such as laws, values, routines and shared beliefs.  Institutions can be formal (regulative) 

or informal (normative or cognitive). Regulative institutions are the formal rules and 

laws established by regulatory bodies or governments and are enforced through legal 

rewards or sanctions. Normative institutions, governed by the individual or group 

morality, refer to values and norms as well as behavioral roles, expectations, and rights. 

Cognitive institutions are belief systems and guiding principles, grounded in culture, 

that individuals use to ascribe meaning to technologies (Scott, 1995). Like actors, 

institutions might be reinforcing or conflicting.   

 Infrastructure5 consist of physical, knowledge or financial resources such as equipment, 

technical know-how, subsidies and investments. The characteristics of infrastructure are 

crucial to determine the advancement of a technological transformation.  

Structural analysis of the system involves mapping the aforementioned components and 

probing their capacity to induce or block innovation. Such an evaluation is important to 

understand how the presence or absence of certain actors, institutions and infrastructural 

elements are causing the system innovation functions to work or fail  (Wieczorek et al., 2013). 

The functions form the dynamic part of the system and consists of key activities and processes 

that contribute to the innovation goal (positive or negative) of the system (Bergek, 2002). 

Hekkert et al. (2007) or Bergek et al. (2008) define seven functions: Entrepreneurial activities, 

Knowledge development, Knowledge diffusion, Guidance of search, Market formation, 

Resource Mobilization and Support from advocacy coalitions (legitimacy). A majority of the TIS 

scholars argue that these functions are “key determinants” of innovation in a system (Bergek, 

                                                

5 The third structural element appears with different names in TIS literature such as Technologies, Material Elements, 
Infrastructure (see (Wieczorek & Hekkert, 2012)). The overall meaning, however, is the same in most studies. 
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2002) and crucial processes “necessary” for the emergence of a new or transformed TIS (Suurs, 

2009). 

The functions of a TIS system interact with and impact each other, as the accomplishment of 

one function will have an effect on the accomplishment of other. Many such interactions are 

possible, which can have a positive or negative effect on system performance. These interactions 

are considered as an imperative requirement to induce a structural change and, by extension, 

a systemic innovation (Hekkert et al., 2007). (Jacobsson & Johnson, 2000) have particularized 

the change mechanisms on how an emerging TIS (e.g. renewable energy based generation) can 

evolve and replace an existing TS (e.g. fossil-fuel based generation); accomplishment of system 

functions can result in cycles of positive externalities (positive feedback loops) and 

consequently create conditions for innovations to grow and eventually replace the incumbent 

system. These feedback loops are characteristically labelled as motors of change. An example of 

these motors of change is shown in Figure 6. A virtuous cycle can start with entrepreneurs 

creating lobbies for market formation and once the market is sufficiently developed, it provides 

incentives for further entrepreneurial activity (Motor A) (Hekkert et al., 2007). It is noteworthy 

that positive feedback indicates a reinforcement of functions. The functions can also augment 

each other in a downward direction (Suurs, 2009). For example, low levels of entrepreneurial 

activity cannot create strong enough lobbies for market formation. Hence, the market stays 

underdeveloped and no new entrepreneurs enter it.  

 

Figure 6. Three characteristic motors of change. Adapted from Hekkert et al. (2007) 

Overall, the TIS mobilizes a structural and functional analysis of an innovation system to explain 

why a transition or technological change is usually a gradual process or why is it extremely 

challenging to stimulate it. The well-established structural elements of the existing system 

exhibit an enormous inertia, leading to blocking mechanisms or lock-in effects that result in rigid 

and stable technological trajectories (Hekkert et al., 2007). Kemp(1994) postulates that one of 

the key causes of these lock-in effects is that the incumbent technological system has already 

enjoyed all sorts of economic and performance improvements that have enabled socio-technical 
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embedding in terms of capacities of actors, alignment of institutions and building of 

infrastructure. Thus, any socio-technical transition has to be studied in light of the interactions 

between the incumbent socio-technical  system and the incipient technologies and innovation 

system (Hekkert et al., 2007).  

This is also the dominant notion in another major socio-technical transition approach, the Multi-

level Perspective, where the incumbent system is characterized as ‘regime’, while the protective 

spaces for incipient  technologies (the radical innovations) are categorized as ‘niches’ (Geels, 

2002; Geels & Schot, 2007; Verbong & Geels, 2007, 2010). Geels (2004) distinguishes three 

elements of socio-technical regimes, which are same as the structural elements of the TIS: 

actors, rules and institutions, and material aspects (technology and infrastructure). Another 

major similarity between the TIS and MLP approaches is the conceptualization of the system 

context or ‘landscape’:  large-scale developments, trends and crisis (such as oil prices, economic 

growth, wars and environmental problems) that pressure or stabilize the regime or the TIS 

(Geels, 2002) e.g. emission targets under the Paris Agreement put pressure on fossil-fuel-based 

energy system (regime) to shift to renewables but cheap prices of coal, oil, and gas stabilize it. 

Under MLP, socio-technical transitions unfold when sufficient tensions are introduced in the 

incumbent regime by landscape pressures, opening up opportunities for radical innovations in 

niches innovations to enter the regime, grow and eventually replace or transform the regime 

(Geels, 2004).  

2.1.2 TIS Framework in the Indonesian Context 

Preliminary literature review revealed that the current Indonesian electricity system is a 

complex amalgamation of intertwined actors, institutions and infrastructure that has been 

stabilized and locked-in into fossil-fuel based generation. From a transition studies perspective, 

there is still a knowledge gap to comprehensively understand how the system is exhibiting inertia 

for the diffusion of renewable energy technologies (RET). In fact, even the structural elements 

of the system are ill-defined in literature thus far. While majority of TIS scholars strongly argue 

that a functional analysis is crucial to understand the transformation of one technological 

innovation system into another, it is hardly applicable in the Indonesian context.  

Firstly, the dominant TIS approach aims to study innovation systems, as the name implies, and 

the functional analysis emphasizes processes crucial for “well-performing innovation systems” 

(Wieczorek & Hekkert, 2012). But the Indonesian electricity system is not an innovation system: 

in fact, there is hardly any innovation occurring in it. Most activities related to renewable energy 

are still scattered and modest in scale. Apart from a few exceptions, the actors in the incumbent 

TS (fossil-fuels) are hardly innovating in the direction of RE and most projects in the emerging 

TIS (sustainable business models based on RE) are currently undertaken by small players. 

Moreover, the emerging TIS is operating in a highly uncertain institutional environment. This 

problem of defining an emerging TIS is a low-innovation system has been recognized by leading 
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TIS scholars, albeit implicitly. For example, Bergek et al. (2008) agree that due to large 

uncertainties involved in an emerging TIS, a specific focus of the analysis is hard to fine and 

taking a broader systems perspective is more appropriate.  

Secondly, the functions of a TIS cannot be strengthened, induced or altered unless the problems 

with the underlying structural elements of the incumbent system are addressed. For example, 

entrepreneurial activity (a function) cannot happen if there are no entrepreneurs (actors) or if 

their environment does not possess the capacity to bring their ideas to fruition (infrastructure 

and/or institution). Similar explication is made by Wieczorek & Hekkert (2012), who suggest 

that the absence or shortcoming of any of the functions should signal a weakness in the 

structural elements to the policymakers.  

Indonesia’s electricity sector can be thought of as a system characterized by the diffusion and 

utilization of existing well-established technology, and barely in the generation and diffusion 

of new technology. What this implies, is that its structural features  (the actors, institutions and 

infrastructure) can be identified well – they are in fact highly stable and well developed, as they 

are geared mainly towards maintaining the status quo, which qualifies to be called a true 

regime, in MLP terms. In contrast, the dynamic innovation functions in the system are weak or 

hardly existing. This leads to the conclusion that the prevailing TIS framework and approach of 

a dynamic functional analysis, which is primarily predisposed towards studying technological 

change/ innovation in a system (in this case in the area of RE), is not particularly relevant. 

Therefore, this study instead takes a heuristic approach by borrowing only the structural 

analysis from the TIS approach, which is similar to the characterization of a regime under MLP, 

to study the actors, institutions and infrastructure that feed the inertia and stagnation of the 

current fossil-fuel based system. In essence, the theoretical perspective taken in this research 

alludes to the more classical concept of a Technological System (TS) put forth by (Carlsson & 

Stankiewicz, 1991) as defined earlier.  

Although the focus of this study was to uncover the blocking and inducing mechanisms of the 

current fossil-fuel based system for the emerging TIS of Sustainable RE-based Business Models, 

one of the sub-objectives was to explore the current activities that are happening in the 

emerging TIS. For this sub-goal, analyzing seven separate TIS functions of a (barely) emergent 

system would become a waffling exercise, full of abstract speculation. Instead, a more pragmatic 

way is to directly examine the emerging innovations (RET-SBMs) themselves, fostering a more 

grounded perspective. Rather than perusing the innovation functions, this study examines the 

outcomes of those functions i.e. what they give rise to. To achieve this, the structural TIS 

analysis was supplement with concepts from Business Model Theory to develop a combined 

theoretical perspective, which is detailed in the subsequent sections.  
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2.2 Business Model Theory 

Scholars agree that at the most basic level a business model is how an organization captures, 

creates and delivers value for its stakeholders (Chesbrough & Rosenbloom, 2002; Teece, 2010; 

Zott et al., 2011), and that “every enterprise has a business model” (Casadesus-Masanell & 

Ricart, 2010). Osterwalder (2004) decomposed the BM into nine building blocks, namely: key 

partners, key activities, key resources, value proposition, customer relations, channels, 

customer segments, cost structures, and revenue streams. These can be visualized effectively 

through the well-known Business Model Canvas (BMC) (Osterwalder & Pigneur, 2010).  

2.2.1 Sustainable Business Models and Transition Studies  

While the above-mentioned and many other studies recognize BM innovation as a source of 

market disruption, they fail to adequately capture the concept of value. All of them consider 

value primarily as financial, but when it comes to sustainability transitions, value can also be 

social and environmental, although the latter two are difficult to measure (Boons & Lüdeke-

Freund, 2013). Furthermore, the classic business models also treat resources as limited (despite 

depletion), do not account for negative externalities (like environmental damage), generate 

waste (due to their linear nature), and are not well suited to ‘value’ the commons (A. J. 

Wieczorek, 2018). Scholars have increasingly started to develop links between transition 

studies and business models, which have largely been pursued in isolation, to incorporate social 

and environmental considerations within the concept of value. Wells (2013), while arguing that 

a business model cannot be considered successful if it is based on the exploitation of scarce 

resources, identified six main principles that underpin sustainability in business models: 

Resource efficiency, social relevance, localization and engagement, longevity, ethical sourcing, 

and work enrichment. Boons & Lüdeke-Freund (2013) proposed normative requirements for 

business models to support sustainable innovation. While the sustainable innovation literature 

tends to disregard a firm’s need to capture and deliver value, they recognized the need for 

business model approaches to identify tradeoffs between optimal product/service performance 

and social and environmental effects.  

In addition to multiple value creation (social, environmental, and financial), sustainable 

business models also result in shared value creation i.e. value is created for multiple actors or 

the society at large instead of a single firm.  Hall & Roelich (2016) term this as ‘complex value’ 

which they define as financial, developmental, social, and environmental benefits that 

accumulate through numerous systems for multiple parties separated by space and time. 

Perhaps, the clearest links between transition studies and SBMs have been attempted by 

Bidmon & Knab (2018). They identified three roles of business models in sustainability 

transitions: 1) existing business models contribute to the stability of the incumbent system by 

reinforcing its dominant logic 2) business models support commercialization of technological 
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innovations and stabilization of institutions around an innovation and 3) business models can 

emerge as non-technological innovations.  

In terms of tools to analyze business models, Bocken et al., (2013) argue that Osterwalder’s 

BMC, while being academically and practically well-grounded, takes a restricted approach to 

the value proposition of a business due to over-emphasis on customers. It is not well-suited to 

analyze the sustainability activities of a business for the whole stakeholder network (partners, 

local communities, etc.), and the wider society and environment. Therefore, they propose a 

value mapping tool (VMT) that takes a network-centric approach and facilitates a systemic 

value assessment through four representations of value (value captured, value destroyed, value 

missed, and value opportunities) for multiple stakeholders (instead of just customers). Value 

Captured denotes the current value offered by the business, which is similar to the “value 

proposition” building block of the BMC. Value Destroyed refers to the negative impact generated 

as a result of business activities. The value that is wasted or inadequately captured is classified 

as Value missed and the prospects for additional value creation through new business activities 

and/or actor relationships are categorized as Value Opportunities. Bocken et al., (2013) 

observed that value destroyed would sometimes be the same as value missed, so they also 

developed a simplified version of the VMT by combining the two aforementioned values and 

some of the stakeholders. Figure 7 shows the complete and simplified version of the VMT.  

 

 

Figure 7. Complete (left) and simplified (right) version of the value mapping tool. Reprinted from  
Bocken et al., (2013).  
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2.2.2 Combined Theoretical Perspective 

Arguably, on the one hand, the transition research on energy exposes the role played by existing 

business models in sustaining the fossil-fuel-based system/regime. (Geels, 2014) depicts how 

firms use corporate power to create lobbies with the government and then ‘collectively’ establish 

rules which favor incumbent actors. Along similar lines, Dangerman & Schellnhuber (2013), 

argue that one of the firm-level reasons for the rigidity of the current energy regime is the 

limited liability of shareholders with regards to factors external to the firm (e.g. environment) 

which makes them less likely to push for a more sustainable path.  Wainstein & Bumpus (2016) 

postulate that its stability can be attributed to the BM-level lock-in, where incumbent market 

players safeguard the financial (or political) profits of the stakeholders by preserving economies 

of scale of the fossil-fuel industry through various strategies.  On the other hand, transition 

literature tells us that the incumbent energy system is challenged by renewable energy 

technologies which represent niche level innovations or the incipient TIS. These innovations 

need new and sustainable business models to be commercialized effectively and compete with 

existing business models.  This can be supplemented by landscape pressures (such as oil price 

volatility, energy security, and climate change) which allow successful incubation of these 

innovations and expand the involvement of new actors (Wainstein & Bumpus, 2016). 

Incumbent TS-emerging TIS dynamics are normally characterized by contrasting technologies, 

competing business models and actors, and rules and institutions preferring certain innovations 

over others (Bergek et al., 2008; Hekkert et al., 2007). Therefore, according to Wainstein & 

Bumpus (2016), the activities of niche actors (or actors within the emerging TIS in this case), 

especially those exploiting new organization forms) are important in disrupting the dominant 

energy regime and it is important to study their business models in the context of the energy 

transition. 

The discussion in previous section highlights that the current Indonesian electricity system can 

be understood predominantly as a technological system or a socio-technical regime, but the 

organization of the sector can also be elaborated with the use of business models. Although 

theoretically speaking, a ‘sector’ cannot have a business model, in Indonesia’s case the electricity 

sector is dominated by the state-owned, monopolistic, electricity provider (PLN). Essentially, 

the sector’s ‘business model’ is the same as the business model of PLN company. This 

conceptualization is useful because the emerging TIS in this case (SBMs) is both a technological 

and organizational substitution for the incumbent electricity system. Arguably, the value 

creation mechanisms under the business model of the current electricity system offer the lock-

in and blocking mechanisms for the emergent TIS. To this end, insights from Bocken et al.'s 

(2013)value mapping tool will be combined with Osterwalder’s BMC (Osterwalder & Pigneur, 

2010) to adequately capture all aspects of value in the analysis and highlight the alignment (or 

lack thereof) between the current fossil-fuel based TS and the emerging TIS (SBMs).  
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2.3 Analyzing Policy Resistance in the System  

Another sub-objective of the thesis is to develop policy options that can reduce the inertia and 

stagnation of the current TS and allow the growth of renewables. Historically, the dominant 

approaches in transition studies specifically the TIS have been extensively used to assist in the 

formulation of socio-technical transition-oriented policies (Markard et al., 2012). However, it 

is not well-suited to devise policy recommendations in the context of Indonesian energy 

transition and needs supplementation with other methodological tools. This is because of three 

reasons.  

First, from a policy perspective, the complex systems modelling conducted by TIS authors is 

always done with the system functions. This is because often their objective is to analyze the 

nature of the innovation dynamics, and possible synergies and blockages to innovation, in the 

system. However, this is not applicable in the Indonesian context because innovation itself is 

negligible and piecemeal in reality. Instead, the opposite phenomenon is more relevant: the 

lack of innovation - expressed in terms of lack of entry of third parties, i.e. these are the actors 

who will bring in the new RE technologies. The model should thus explain why the system is 

predominantly stagnant. Obviously, such type of analysis cannot be done with innovation 

functions, because they hardly exist in Indonesia’s electricity system in the first place. Instead, 

a methodological tool that identifies structural elements causing  inertia in the system, would 

be more appropriate to model the dynamics of the system.   

Secondly, TIS functional analysis does not take system feedback into account. While it can be 

argued that the motors of innovation in the TIS framework are essentially feedback loops, they 

are based on the specific functions of the system and are only positive. In reality, a system resists 

changes because of the dynamic, non-linear, positive and negative feedback loops that push 

them to their initial state (de Gooyert et al., 2016). An example of a negative feedback loop is 

increased use of coal for electricity generation which could lead to shortages in domestic coal 

supply thereby increasing the imports and reducing the export of coal which, in turn, would 

support the coal-based electricity generation and hence push the system to its initial state. 

Lastly, TIS has been criticized for lack of particularity in policy recommendations. Bening et al. 

(2015) postulate that the functions of TIS, lead to blanket policy recommendations that are 

non-specific in nature. They highlight the need for more practical policy suggestions because, 

based on their understandings, policymakers favor unambiguous and validated policy proposals 

that can be incorporated into the political agenda.  

System Dynamics (SD) is an approach that directly addresses these problems by explicitly 

emphasizing the feedback loops contained in a system, which provide the blocking mechanisms 

for innovations to emerge (de Gooyert et al., 2016; Sterman, 2004; Sterman, 1994, 2011). It 

has been extensively used for policymaking purposes in in the field of energy (Forrester, 1993). 

Moreover, transition scholars have acknowledged structural modeling approaches like SD, can 
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elucidate transition dynamics more precisely and tangibly by providing the value of visualizing 

(and communicating) the complex interrelations and feedbacks in socio-technical systems 

(Holtz et al., 2015). This study, thus adds to the previous calls for studies exploring links 

between system dynamics and transition studies (Halbe et al., 2015; Halbe et al., 2020; Holtz, 

2011; Holtz et al., 2015), which are hitherto limited and only starting to emerge (Papachristos, 

2011; Walrave & Raven, 2016). All conceptual approaches have their limitations, so rather than 

preferring one approach over the other, this research aims to supplement the 

qualitative/descriptive system analysis with insights from System Dynamics.  

System Dynamics studies a system by analyzing the causal relations between the physical and 

behavioral components. It starts by characterizing the system in the form of closed circles, called 

feedback loops, based on the relations between different elements of the system (Sterman, 

2004). These loops stipulate the leverage points for possible policy interventions by exposing 

the sources that reinforce or stabilize the current system as well as forecasting the possible 

future effects of interventions(de Gooyert et al., 2016). The feedback loops can either be 

balancing (B) or reinforcing (R). Balancing (negative) feedback loops pull the system back to its 

initial state. Blocking mechanism in this case would be a failure to account for the balancing 

effect of the system feedback. By identifying balancing feedback loops the sources which cause 

the system to delay, dilute or defeat policies can be uncovered. An example of the balancing 

loop described above.  On the other hand, reinforcing (positive) loops amplify or enhance the 

system feedback and help to explain how systems reinforce the effect of certain policies imposed 

on them. For example, investments in a certain energy technology will lead to greater diffusion 

of technology thereby resulting in learning effects that decrease its costs and, hence, increased 

investments as compared to other technologies that did not receive the initial investment 

(Figure 8). 

 

Figure 8. Learning effects feedback loop. Note that the polarity indicates the direction of change of causal 
and effectual variable.  

The identified feedback loops are joined together in a causal loop diagram (CLD) (see Figure 

9). By drawing causal loop diagrams, system dynamics explicitly supports the understanding of 

feedback loops in the system. CLDs expose the sources of blocking mechanisms and identify the 
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leverage points for policy intervention within those loops. The feedback loops also give insights 

about the possible impact of these policy interventions. As described earlier, Indonesia’s 

progress to achieve its renewable energy targets is slow. Policies introduced by the government 

have failed to achieve their intended impact so far and the role of third parties remains limited, 

despite concerted regulatory efforts by some concerned actors. Thus, it is important to identify 

the sources of continued policy resistance in the electricity system. System dynamics approach 

can be useful for this purpose. Moreover the insights about the key inducing and blocking 

mechanisms for SBMs in the Indonesian electricity system developed by using the combined 

analytical perspective of structural TIS and business models, will not only support the 

development of CLDs but will also assist in identifying high leverage points for possible policy 

interventions. These policy interventions will also be refined by lessons from electricity sector 

reforms in other emerging economies to enhance their practicality.  

 

Figure 9. Example of a simple causal loop diagram. 
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Chapter 3 

Methods 

The data collection procedures and the methods used to answer the research questions are 

outlined in this chapter. For each sub-research question, multiple methods of data collection 

and analysis were used to formulate an answer. This chapter is organized into three sections. It 

begins with a description of the overall research design, followed by an outline of procedures 

used to collect and analyze. The chapter ends with an explanation of the specific research 

methods used for each sub-research question and a synopsis of research methods in Figure 12.   

3.1 Research Design  

Broadly speaking, this research embarked on an exploratory journey to investigate sustainable 

business models in the electricity sector of developing countries by using Indonesia as a sample 

case. This means that there was not much known about the topic and there were very few 

examples of similar studies in the literature. The situation was further complicated because field 

research could not be conducted due to administrative issues and the COVID-19 pandemic. This 

posed a significant challenge of understanding the inherent complexity of the Indonesian 

electricity system. As a result, this research was conducted in an iterative manner where data 

collection and analysis progressed simultaneously.  

3.1.1 Research Approach 

If there a copious lack of literature on a phenomenon and the researcher is unaware of the 

important variables that deserve attention, then a qualitative approach is merited (Creswell & 

Creswell, 2018). Qualitative methods are especially useful when the complexity and the nature 

of the problems may not be well addressed through quantitative measures (Morse, 1991). The 

electricity sector of Indonesia is governed through complex dynamics between intertwined 

actors, institutions and material aspects. Moreover, as mentioned earlier, the blocking 

mechanisms for the involvement of third-parties in the electricity sector is understudied in 

extant research. Therefore, a qualitative research approach was deemed approach for this 

research.  

The type of qualitative design used in this research is case study methodology, which involves 

the in-depth analysis of a case without attempting to generalize the findings (Yin, 2014). Case-

based inquiries are extensively employed in social sciences to probe the dynamics of social 

phenomena (Creswell & Creswell, 2018). The focus of this research is the case of Indonesian 
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electricity sector, which is delimited by its socio-technical context. Moreover, the analysis of the 

business model of a private business in Section 6.1.2 falls within this single case perspective.  

3.1.2 Research Process 

To gain familiarity with the case study and to develop the research proposal, extensive 

preliminary work was required in the form of literature studies and discussions. This initial 

work revealed that the Indonesian electricity sector was politically and structurally complex 

and there was negligible innovation taking place in regard to SBMs. As a result, the main 

research question could not focus on SBMs because that would have made the analysis too 

broad and speculative, and the research design would be out of the scope of this master thesis. 

Therefore, it was decided to focus the main research question on the inertial and blocking 

mechanisms of the current Indonesian electricity towards achieving renewable energy targets, 

and study SBMs and their regulatory requirements, as sub-questions. Multiple rounds of 

literature reviews and data collection were conducted simultaneously and iteratively to gain a 

thorough understanding of the structural dynamics of Indonesia’s electricity sector and identify 

the inertial and blocking mechanisms for renewable energy. Similarly, the causal loop diagrams 

were iteratively built to develop policy options. Finally, all the information was synthesized in 

the form of this report. The research process is summarized in Figure 10. 

 

Figure 10. Overview of the research process 
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3.2  Data collection and Analysis 

Both primary and secondary data were collected for this research. The secondary data was 

gathered through multiple literature reviews, desk research, documentaries, blogs, newspapers, 

presentations, informative websites, and informal conversations with Indonesian and Dutch 

colleagues who had previously conducted research on or worked in the power sector. Collection 

methods that go beyond quintessential data gathering procedures can elicit useful details that 

formal interviews and observations might not capture (Creswell & Creswell, 2018). A variety of 

sources were used to conduct literature reviews. Firstly, to develop the theoretical perspective 

described in the previous section, a literature study was conducted using prominent search 

engines such as Scopus, ScienceDirect, JSTOR, Routledge, Emerald Insight, and libraries of TU 

Eindhoven (Netherlands) and KTH Royal Institute of Technology (Sweden). Secondly, a review 

of publications by different organizations was conducted to collect secondary data about the 

electricity sector of Indonesia. These organizations included intergovernmental agencies (IEA, 

IRENA, The World Bank, ADB, UN agencies and APEC), consultancies (BloombergNEF, 

Mckinsey, PwC, and Deloitte), think-tanks and non-profit organizations (Institute of Essential 

Services Reform, International Institute of Sustainable Development, Climate Transparency 

International and Purnomo Yusgiantoro Center), newspapers and magazines (The Jakarta Post, 

CNN, Reuters and others) and, Indonesian governmental publications and websites.  

Empirical evidence came through fifteen semi-structured interviews (SSIs) – the most common 

method of interviews in exploratory research (Yin, 2014). Conducted in the form an interactive 

dialogue with one participant at a time, SSIs generally consists of open ended queries followed 

by some deeper interrogative questions that explore why or how a particular process happens 

(Adams, 2015). Yin (2014) argues that employing such a fluid interview structure in qualitative 

case study research allows the researcher to gain deeper insights about the underlying 

phenomena of the problem at hand, which might not possible through a fully structured 

verbatim line of questioning. This also enhances the objectivity of the research by giving ample 

room to the participants to share their opinions and go deeper into topics they deem important 

while offering the flexibility to cover other related interesting areas (Latour, 2000). 

For this research, the interviews generally consisted of open-ended queries, albeit  specific 

questions were drafted based on the role of the individuals. The list of questions were 

communicated to all the participants beforehand. All interviews were conducted online and 

lasted between 1-2 hours. Due to the complexity of the Indonesian electricity sector, the 

interviews were conducted iteratively in two rounds. The first five interviews were used to 

develop a thorough understanding of the Indonesian electricity sector and, together with the 

literature review, deduce the emerging themes. The remaining interviews were then used to 

extract more detailed information about these themes. A maximum effort was made to 

interview a diverse range of stakeholders across the entire electricity value chain. These 

particular stakeholders were selected because they held key positions in various organizations 
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involved in electricity sector and they had considerable experience in renewable energy (and/or 

fossil-fuel) regulations and projects in Indonesia. Table 1 provides the list of interviewees, their 

affiliations, positions, and the stakeholder group they belong to. The insights from particular 

interviews are referenced throughout this report by using the codes mentioned in Table 1.  

Relevant insights from the interviews were transcribed and a thematic analysis was conducted 

using an abductive approach i.e. a combination of inductive and deductive approaches 

(Lipscomb, 2012). The literature review and first round of interviews were used to deduce the 

main themes. Using these themes, the sub-topics were allowed to inductively emerge from 

information collected because the aim was to understand the underlying socio-technical context 

of the electricity sector rather than semantics. Finally, the main and sub-themes were used to 

manually code the interviews and relevant insights were extracted by reading into the sub-text 

and deeper meanings i.e. a latent analysis. Appendix A details the results of the thematic 

analysis. Due to its flexibility, this method has been extensively used in social sciences, including 

analysis of energy systems. However, lack of standardization in this method requires the 

researcher to ensure credibility and reliability of results (Nowell et al., 2017). To achieve this, 

triangulation of data and theories (Morse, 1991) was achieved by collecting data from a variety 

of primary and secondary sources, and analyzing it through the lens of a combination of theories 

(as described in the Theory section). 

Table 1. List of interviews, their positions, affiliations, and stakeholder groups. Note: Some of the 
interviewees held current or previous positions in multiple relevant stakeholder groups. 
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3.3 Research Methods 

This section describes the methods used to answer each sub-research question (SQ):  

SQ1: Current Electricity System 

What is the current structure of Indonesia’s electricity sector and who are the key stakeholders in 

terms of renewable energy targets? 

The current electricity system was considered as a technological system (TS) (or regime in terms 

of the MLP) and was studied based on three structural elements: actors, institutions, and 

infrastructure. It is important to study the historical development of the electricity sector to 

understand the events which led to its current configuration. Some of these events are classified 

as landscape pressures. The insights from the structural analysis also fed into the business model 

analysis of the current system. The answer to this research question largely made use of 

secondary data with some insights coming from interviews.  

SQ2: Blocking and Inducing Mechanisms for RET-SBMs  

How do the structural elements of the current system present blocking (or inducing) mechanisms 

for the diffusion of RET-SBMs? 

This answer to this question followed from the first sub-question. The identified actors, 

institutions and infrastructural elements were analyzed in terms of how they become sources 

of inertia (or activity) for the diffusion of RETs-SBMs. The thematic analysis of the interviews 

as well as insights from literature were employed to provide answers for this sub-question. The 

analysis was supported by verbatim quotes from some of the participants.    

For analyzing the structural element relating to actors,  a crucial finding during the initial stages 

of the research was that the energy policy in Indonesia is shaped by a dense network of actors 

across various societal domains with potentially conflicting interests and fragmented power 

resources across different jurisdictional levels. Moreover, since the focus of this research is on 

the sustainable transition of the electricity sector, the potential group of stakeholders can be 

expected to be even larger. A common method to analyze stakeholder is the Power-Interest 

Matrix developed by Ackermann & Eden (2011). The matrix assesses stakeholders by 

accounting for their interests and power. Stakeholders with high power are in a position to 

make decisions, while stakeholders with high interests actively pursue activities, that positively 

or negatively influence the development of technology. Thus, after all the actors and their 

agencies were identified, the power-interest matrix was adapted, by including engagement as 

an additional gauging factor, to map all the stakeholders to understand how they foster the 

inducing and blocking mechanisms for the penetration of renewables (emerging TIS) (see 

Figure 11). Such an approach can help to elicit (1) the relative power each actor group holds 

to influence RE development, (2) their relative interest in pursuing activities related to RE 

technologies, and (3) their relative level of engagement with RE technologies.  
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Figure 11. Power-interest-engagement matrix for stakeholder mapping. Adapted from Ackermann & 
Eden (2011) 

SQ3: Initiatives for RET-SBMs 

What are the current RET-SBM initiatives in the electricity sector and how do they differ from the 

existing dominant electricity business model? 

The activities of actors that are currently pursuing initiatives in the emerging TIS (RET-SBMs) 

were identified and analyzed using insights from literature and interviews. Moreover, in order 

to compare the current regime-BM with a (potential) RET-SBM, and identify areas of alignment 

and misalignment between the two BMs, a case study was conducted on the business model of 

a Surya Utama Nuansa (SUN). SUN is a small-scale solar project developer in Indonesia that is 

using creative techniques to pursue an innovative business model in the electricity sector. It was 

selected for further study because it is a representative sample of a larger group, but overall 

modest in scale, of private businesses that are forerunners of RET-BM innovation in the sector. 

The data to analyze SUN’s BM was collected through two in-depth interviews with the 

company’s senior executives.  

SQ4: Policy Options for the growth of RET-SBMs 

Which policy options could remove the blocking mechanisms for the growth of RET-SBMs  in the 

electricity sector? 

Policy options that could remove the barriers for growth renewable energy technologies in the 

Indonesian electricity sector were developed with the help of semi-participatory system 

dynamics modeling. It is semi-participatory because travel to Indonesia was not possible and 

feedback loops within the electricity sector were developed based on the insights gained from 

the interviews. The loops were iteratively identified as data was collected from literature and 

interviews. The complete causal loop diagram (CLD) was then built step by step as structural 

analysis was conducted and more data was collected. In order to ensure that the CLD adequately 

https://sunenergy.id/
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captures the relevant variables and the causal links between them, all identified feedback loops 

were iteratively verified by the interviewees. Following this, sources of policy resistance were 

identified and policy options for RET growth were explored by also employing lessons from 

electricity sector reforms in other emerging economies. 

Figure 12 shows a visualization of all the methods employed to answer the research questions. 

The blue boxes represent the data collection methods that are connected by arrows to methods 

used for data analysis (yellow boxes) which, in turn, provide answers to sub-questions (red 

boxes). The answers to all the sub-questions will together provide the answer to the main 

research question.  

 

Figure 12. Overview of the data collection and analysis methods for each research question. 
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Chapter 4 

The Incumbent Electricity System 

This section will outline the current structure of the Indonesian electricity system in terms of 

historical development, key stakeholders, and governance. Through this, answers will be 

provided for the first sub-question, which was drafted as:  

 

What is the current structure of Indonesia’s electricity sector and who are the key stakeholders in 

terms of renewable energy targets?  

The structure of the electricity system is analyzed by mobilizing insights from the TS perspective 

and business models.  The energy system of Indonesia is complex owing to four levels of 

governance and a plethora of policymaking and implementation processes. Therefore, the key 

aim of this section is to present a comprehensive picture of the Indonesian electricity system by 

identifying the key actors, formal and informal institutions, and infrastructure aspects – which 

was identified as a gap in extant literature. First, a chronological development of the energy 

sector is provided, and second, the current structure of the sector and policymaking processes 

for renewable energy are detailed.  This section informs the research objectives in several ways. 

The historical development shows how the system has evolved in terms of structure and policies, 

and the analysis of the current state sheds light on the present-day organization of the sector.  

4.1 Historical development of the Indonesian Electricity Sector 

The electricity system in Indonesia has been characterized by a series of “Electricity Laws” that 

changed its state back and forth in terms of the role played by third-parties. In terms of the 

multi-level perspective, some of the events that caused these changes can be considered as 

external landscape pressures, such as Asian financial crisis of the late 1990s – a regional 

economic slowdown that resulted in massive depreciation of the Indonesian Rupiah and many 

local and foreign-owned businesses going bankrupt (IMF, 2000). Therefore, in a search for 

future possible changes in the governance of the electricity sector, it is imperative to first 

understand how and why the past developments happened.  

Before the independence of Indonesia, the private sector played an important role in power 

development. As early as 1928, the private sector contribution to installed capacity was higher 

than that of the government (Figure 13). This was pursuant to the 1890 Dutch Ordinance No. 

190 which allowed private sector companies to run power supply businesses for public utilities. 

The right to conduct business in the electricity sector was given in the form of concession 
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licenses at local and regional levels. According to Sambodo (2016), the pre-independence 

power sector was dominated by renewables (largely by hydropower) and electricity businesses 

were profitable as evident from high public and private participation in the sector (Figure 13).  

 
Figure 13. Government and private installed capacity of electric utilities in Indonesia from 1914-40 

(MW). Reprinted from Sambodo (2016)  

However, after independence, the situation drastically changed. On 27 October 1945, President 

Sukarno established Jawatan Listrik dan Gas (Bureau of Electricity and Gas) as the first 

organization to manage the provision of two ‘important’ utilities: gas and electricity. The day 

was deemed so significant that in 1960, President Sukarno declared it as a ‘National Electricity 

and Gas Day’ through a ministerial decree (Anto, 2017). At a time when the young Indonesian 

nation had recently gained independence from the Netherlands and only a handful of urban 

areas had access to electricity, Sukarno in his historic speech of 1960, wished that the 

Indonesian people would be “conscious of the importance of electricity” and turn into 

“electricity-minded” people (Anto, 2017). As a result, the state-owned electricity provider (PLN) 

celebrated this day annually till 1975 after which it was moved to December 3 as Service Day 

of Department of Public Works and Electrical Power before being reinstated again in 1992 

(Anto, 2017). While not a landscape factor, elements like the ‘National Electricity Day’ together 

with the conservative societal mindset about natural resources can be considered as a cognitive 

institution that has been reinforced over time and acts as a guiding principle for policy-making 

processes and hence the structure of the Indonesian power sector. This is explained in detail in 

the Informal Institutions section.  

In 1961, the Bureau of Electricity and Gas was changed to BPU PLN (Badan Pimpinan Umum 

Perusahaan Listrik Negara) dealing in areas of electricity, gas, and coke. BPU PLN was replaced 

by two state-owned enterprises; Perusahaan Listrik Negara (PLN) responsible for electricity and 

Perusahaan Gas Negara (PGN) taking control of gas (Sambodo, 2016). These early post-

independence developments were informed by the dominant development paradigm of those 

decades: heavily state-driven development, especially in infrastructure sectors and industry. 
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This policy was pushed by, among others, massive loans given by the World Bank for these 

purposes to newly independent states (an important landscape influence). The electrification 

system that was advocated in this period was a simple copy from that of the ‘advanced’ 

countries: large utilities selling electricity through centralized power plants to consumers in a 

national market (Williams & Dubash, 2004). 

The “1985 Electricity Law” marshaled the modern era of the Indonesian Power Sector. Based 

on the Article 33 of Indonesia’s 1945 Constitution, which postulates that all natural resources 

and sectors considered crucial for the welfare of the people must be controlled by the state, it 

provided for a centralized electricity system with a state-owned enterprise, PLN, having a 

monopoly over the generation, transmission, distribution and the sale of electricity (UNESCO, 

2013). Limited third-party participation in power generation was allowed under two 

circumstances; either for self-use by the organization or for selling of the electricity to PLN. The 

law laid the groundwork for the participation of Independent Power Producers (IPPs) in the 

power sector through Power-Purchase Agreements (PPAs), with prominent third-party 

investments being in the coal and geothermal sectors (two of the abundant natural resources 

in Indonesia) (PwC, 2018b). However, the fuel supply choice of new IPPs, capacity 

requirements, and purchasing and dispatching of electricity from IPP plants were determined 

internally by PLN rather than through a competitive market mechanism (Setyawan, 2014). 

Thus, PLN firmly established itself as the fundamental driver of the profitability of the entire 

electricity value chain. 

The late 1990s introduced an external landscape shock to the Indonesian energy system in the 

form of the Asian financial crisis.  The GDP contracted by roughly 13.5% and the Indonesian 

Rupiah (IDR) suffered a massive devaluation of about 75%. The PPA offtake prices of PLN were 

USD-denominated but the sales to the local consumers were IDR-denominated resulting in a 

significant deterioration of the financial sustainability of the entire energy sector. Many IPP 

projects were abandoned and others only had the option to renegotiate their PPAs to much 

lower offtake prices if they wanted to continue. This resulted in a substantial loss in investor 

confidence and PLN, having suffered financially as well, could not self-sufficiently fund the 

required additional capacity of the energy sector (PwC, 2018b).  

This landscape shock became a driver to induce changes in the electricity regime of Indonesia 

with the introduction of the “2002 Electricity Law”. This law divided the electricity business 

into competitive and non-competitive sections, with the former legalizing third-party 

participation in generation and retail. It also allowed electricity prices to be determined through 

competitive market mechanisms and established the Electricity Market Supervisory Agency for 

independent regulation. However, public ownership still being the guiding principle in the 

Indonesian energy sector meant that this law could not last long. In 2004, Indonesia’s 

Constitutional Court ruled the 2002 Electricity Law to be unconstitutional as it violated the 
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Article 33 of the constitution (PwC, 2018b).  As a result, the 1985 Electricity Law was effectively 

re-enacted resulting in very little private participation in the energy sector from 1999-2004.  

Between 2002-2008 the dramatic increase in oil prices and flight of capital from emerging 

markets, as an aftermath of the financial crisis, delivered another landscape shock to the 

Indonesian energy sector. PLN, due to its weakened financial position, could not mobilize 

investments and the annulment of the 2002 Electricity Law brought private investments in the 

energy sector to a halt. Thus in 2006, the Government of Indonesia (GoI) introduced the first 

Fast Track Program (FTP I) to address the capacity shortfall by rapidly developing 10,000 MW 

of coal-based power generation. Other driver for this program was the abundant, easily 

available, and cheap coal reserves and dwindling domestic oil reserves of Indonesia. Coal-fired 

generation thus replaced expensive oil-based generation and rapidly increased supply at an 

affordable price (The World Bank, 2019). This program, essentially, stabilized the existing fossil 

fuel-based energy system of Indonesia.  

However, at the turn of the next decade deteriorating environmental conditions led to a global 

push towards the lowering of greenhouse gas emissions and an increase of renewables in the 

energy sector, especially in OECD countries. This became another exogenous development that 

influenced GoI’s plans for capacity expansion. Seeking a more sustainable path for supplying 

electricity, GoI introduced a second Fast Track Program (FTP II) in 2010 targeted towards IPPs 

and renewable energy (predominantly geothermal) (The World Bank, 2019). However, the 

program did not live up to its expectations and was plagued with many delays. Thus in 2015, 

it  was superseded by the “35 GW Program” under President Joko Widodo. The program aimed 

to install an additional 35 GW capacity by 2019, with only 2.4 GW worth of renewables (PwC, 

2018b).   

4.2 Current structure of the Indonesian Electricity Sector  

This section aims to describe the structure of the electricity system in Indonesia. To achieve 

this, it will utilize the three elements of a socio-technical system: Actors, Institutions, and 

Resources. While the previous section already mentions some of the important actors and 

institutions in the historical development of the Indonesian Electricity system, this section will 

describe them in detail for the current structure of the electricity system.  

4.2.1 Actors 

Since there is not much information available about the Indonesian Electricity System in the 

scientific literature, a review of reports from development agencies, consultancies, and think-

tanks was conducted to identify the actors and their roles.   
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I. The President and the National Energy Council (NEC) 

The president and his government are responsible for setting the National Energy Policy (KEN) 

which specifies the targets for different energy sources. The president also heads the National 

Energy Council which: (a) assists in the design of National Energy Policy, (b) formulates 

General Planning for National Energy (RUEN) which lays down the roadmap for achieving the 

targets mentioned in KEN, (c) develops measures to deal with energy crisis and emergencies 

and, (d) oversees the implementation of cross-sectoral energy policies.  It consists of heads of 

seven ministries (Energy & Mineral Resources, Finance, Environment & Forestry, 

Transportation, Industry, Planning, Agriculture,  Research & Technology) responsible for the 

supply, distribution, transportation, and utilization of energy and eight members from other 

stakeholder groups (Industry, Academia, Technology, Consumers and Environment) (IISD, 

2018).  

II. The Parliament (Dewan Perwakilan Rakyat – “DPR”) 

The parliament or DPR plays a key role in the legislative framework for the electricity sector 

including the ratification of the National Energy Policy (KEN), NDC under the Paris agreement, 

and the budgets for ministries and PLN, which in turn, determine the investments that are 

utilized for the development of renewable energy. Specifically, Commission VII of the DPR is 

responsible for developing regulations for energy, R&D, and environment, and approving 

energy (and electricity) related government policy (IISD, 2018).  

III. Ministry of Energy and Mineral Resources (MEMR) 

The MEMR is the principal body responsible for creating and implementing energy policies 

including the General Planning for National Electricity (Rencana Umum Ketenagalistrikan 

Nasional – “RUKN”) which provides guidelines for a long-term plan (20-years)  for the 

development of the power sector. MEMR governs the power sector through two directorates: 

Directorate General of Electricity (DGE) and Directorate General of NRE & Energy Conservation 

(DGNREEC). The DGE formulates and implements policies, standards and procedures for 

development, controlling and supervision of activities in the electricity sector (including tariff 

setting) while the DGNREEC does the same for new and renewable energy, and energy 

conservation. The MEMR also endorses and publishes PLN’s RUPTL as a legal document (IISD, 

2018; PwC, 2018b).  

IV. Ministry of Finance (MoF) 

The MoF, by governing the state budget, fiscal incentives, and government guarantees for 

power projects, plays a cardinal role to determine the financial support that renewables receive. 

It also endorses the maximum electricity subsidy for PLN in the national budget and reviews 

PLN’s loan agreements including the sureties provided by GOI for such loans. Within MoF, the 

Directorate of Government Support Management and Infrastructure Financing (Direktorat 

Pengelolaan Dukungan Pemerintah dan Pembiayaan Infrastruktur) reviews government 
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support and evaluates financing for (power) infrastructure projects, and is involved in 

maintaining relations with investors (PwC, 2018b).   

V. Other Important Ministries 

Apart from MEMR and MoF, there are other ministries can act as important veto players for the 

Indonesian energy policies. Their activities are briefly described as follows (Maulidia et al., 

2019; PwC, 2018b): 

 Ministry of National Development Planning (MNDP - “BAPPENAS”): MNDP carries 

out governmental functions in the areas of national development and planning. It 

prepares the Medium-Term Development Plan (RPJMN) including development plans 

for electricity infrastructure and facilitates public-private partnerships in infrastructure 

projects.  

 Ministry of State-owned Enterprises (MSoE): MSOE is a shareholder of PLN. It sets 

and monitors PLN’s annual performance targets.  

 Ministry of Environment and Forestry (MoEF): MOEF is the national coordinator for 

NDCs and it can get involved in the electricity sector depending on the source of energy 

e.g. geothermal exploration or hydro power plants built in the protected areas need 

approval from MOEF.  

 Coordinating Ministry for Maritime and Investments Affairs (CMMI): It coordinates 

activities of MEMR and Ministry of Transportation (MOT)  

 Coordinating Ministry for Economic Affairs (CMEA): It coordinates activities of 

MOF, MSOE and MOEF.  

 Ministry of Home Affairs (MoHA): It play a coordination role between central and 

regional governments.  

VI. Perusahaan Listrik Negara (PLN) 

PLN is the state-owned, vertically integrated utility provider that: acts as a single buyer of 

electricity, generates most of Indonesia’s power, exclusively owns the transmission and 

distribution network, provides fuel for power generation, develops and oversees electricity 

infrastructure, and conducts several other activities. It is regulated and overseen by the Ministry 

of State-Owned Enterprises (MSoE), MEMR and MoF. MSoE takes care of PLN’s management 

including the setting of Key Performance Indicators (KPI), approving the annual budget, and 

assessing the achievement of KPIs (IISD, 2018). 

Under the 2009 Electricity Law, the Central and Regional Governments can offer regional-

owned entities and other third parties the rights to supply electricity to an area only if PLN 

refuses to supply.  On the other hand, PLN is also the electricity supplier of last resort. This 

means that if PLN is not providing electricity to a particular area and no regional companies or 

third-parties are willing to supply, the GOI can require PLN to supply electricity to that area 
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(PwC, 2018a). The scale and extent of PLN’s activities and responsibilities make it an immensely 

significant actor within the electricity sector.  

VII. Regional Governments 

The governmental structure of Indonesia is highly decentralized with four levels of 

administration (Bell, 2003). The top level comprises of the central government, which is simply 

called as the government (pemerintah). Every level below the central falls under the title of 

regional government (pemerintah paerah). The regional governments are further sub-divided 

into several levels but there are three important ones with decreasing levels of hierarchy. The 

first one is provinces (propinsi or provinsi) administered by a governor (gubernur). Below 

provinces, there are either the (rural) regencies or districts (kabupatens) led by a regent 

(bupati), or the (urban) cities (kota) administered by a mayor (walikota). This is followed by 

districts (kecamatan) and villages (desa) at the local rural level. As described under Institutions, 

the Regional Autonomy Law of 1999 resulted in devolution of authority from the central to the 

provincial and local governments (every level below provincial government) (Bell, 2003). Each 

provincial government develops its own General Planning for Regional Energy (RUED) and 

Regional Electricity Plan (Rencana Umum Ketenagalistrikan Daerah – “RUKD”) while the local 

governments play an important role handling permits for land and forest use and 

implementation of power projects (IESR, 2018a; PwC, 2018b). This makes the regional 

governments an important actor within the Indonesian electricity sector.  

VIII. Coal and other Fossil-fuels Industry 

Indonesia is the fifth-largest coal producer in the world and second-largest coal exporter (IEA, 

2017b), with coal accounting for 58% of Indonesia’s power generation in 2017 (MEMR, 2018). 

Furthermore, in 2018 the coal industry employed 450000 people, generated approximately 

USD 25 billion foreign exchange, and contributed IDR 42 trillion to state revenue (IESR, 

2019b). This makes the whole industry a significant actor in the electricity sector.  

Beyond the coal industry, other fossil-fuel actors are also important. This is because the 2017-

2026 RUPTL declares oil and gas generators as cheaper transition sources towards renewables 

for rural electrification programs. The revenues of Pertamina (state-owned oil and natural gas 

corporation) will be affected if renewables start replacing the fossil-fuel-based off-grid 

electricity generators (IISD, 2018).   

IX. Independent Power Producers (IPPs) 

Independent power producers are third-parties that own facilities to generate electricity (fossil-

fuels- or renewable energy-based) and sell it to PLN through power purchase agreements 

(PPAs). For this research, Private Power Utilities (PPUs) and holders of non-oil operating 

permits (“IO Non-BBM”) are also considered part of IPPs. PPUs are investors, mostly in 

industrial complexes, who generate electricity for their own use rather than for sale to PLN 

while IO Non-BBM is a license that allows non-fossil-fuel based electricity provision for self-
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interests (PwC, 2018b). IPPs invest in both fossil-fuel-based and renewables-based power 

plants. However, as of 2016, all PPUs used fossil-fuels-based power plants for the generation of 

electricity (IESR, 2018a). Both IPP and PPU contracts are usually granted through a competitive 

tendering process although direct selection and appointment are also possible.  

X. Development Agencies and Civil Associations  

These include several associations and agencies at the national and international levels that 

support the formation of policies for renewables, fund power development projects, facilitate 

investment, and coordinate activities between third-parties and the governmental bodies. 

International organizations include The World Bank, Asian Development Bank, Japan 

International Cooperation Agency (JICA), KfW, Deutsche Gesellschaft für Internationale 

Zusammenarbeit GmbH (GIZ), Governments of Netherlands, Norway, Sweden, Denmark, 

Canada, United Kingdom and NGOs (IISD, 2018). National organizations include (PwC, 

2018b): 

 Indonesian Renewable Energy Society (METI) which includes heads of various RE 

associations. 

 PT Sarana Multi Infrastruktur (“PT SMI”), which helps investors to obtain financing 

from domestic sources for infrastructure projects (including power), and PT Indonesia 

Infrastructure Finance (“PT IIF”), which acts as a non-bank financial institution with a 

focus on infrastructure projects. Both organizations are funded by international agencies 

and corporations.  

 The Indonesian Independent Power Producers Association (Asosiasi Produsen Listrik 

Swasta Indonesia – “APLSI”) acts as a communication bridge between the IPPs, PLN 

and, the Government. Its vision is to become an established association of IPPs in 

Indonesia and to develop Indonesian IPPs in other countries.  

XI. Consumers  

At the end of the electricity supply chain are the customers. All connections to the distribution 

grid which have a demand for electricity are considered as consumers. In Indonesia, there are 

five main different groups of customers: residential, commercial, industrial, governmental, and 

others. Each group is further sub-divided according to increasing levels of electricity 

consumption and increasing cost per kWh of electricity. There are five levels of residential 

customers, three levels of commercial customers, two levels of industrial customers, four levels 

of governmental customers, and others include social customers and public lighting (Damuri, 

2013; Perusahaan Listrik Negara, 2020). In order to increase the participation of customers in 

the electricity sector and drive the installation of solar capacity, the MEMR introduced 

regulation 49/2018 which allows owners of residential, commercial and industrial rooftop PV 

installations to sell excess power to the grid under a net metering scheme. The government 

claimed that the new provision would allow the installation of 1 GW of rooftop PV within three 
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years and result in savings of up to 30% in electricity bills for the owners (Bellini, 2018). 

However, the low levels of tariff at which the excess power could be sold, and hence long-

payback periods, resulted in the policy not having its desired impact with only 16.66 MW of 

installed rooftop PV capacity by the end of 2019 (Bellini, 2018; IESR, 2019c).  

4.2.2 Institutions 

Both formal (regulative) and informal (normative and cognitive) institutions play a critical role 

as guiding principles for the particular structure of the electricity system. Based on a review of 

reports and policy analysis from consultancies and think-tanks as well as insights gained from 

interviews, some of the important institutions are described below: 

Formal Institutions 

Formal institutions in the electricity sector refer to regulations, laws, and policies. This section 

details the significant regulative institutions that shape the current electricity system of 

Indonesia.  

I. Energy Policies and Targets 

Since the overarching objective of this research is to uncover why Indonesia is not moving 

towards the renewable energy targets it has promised under the Paris agreement, it is important 

to understand how these targets were set and their relationship with the SDGs and the NDCs 

of Indonesia. Therefore, this section will elaborate on the energy policies and targets which 

perhaps form the most critical institution of the power sector today.  

There are three guiding principles for the setting of national energy targets in Indonesia: SDG7 

(Ensure access to affordable, reliable, sustainable and modern energy for all), Nationally 

Determined Contributions (NDCs) under the Paris agreement and the National Energy Policy 

(NEP) of 2014.  The key points of the 2014 NEP related to the power sector are shown in Figure 

14 and summarized as follows (PwC, 2018b): 

 To reach an NRE share in the primary energy mix of 23% in 2025 and 31% in 2050.  

 To reach power plant installed capacity of 115 GW in 2025 and 420 GW in 2050.  

 To achieve electricity consumption of 2,500 kWh/capital in 2025 and 7,000 

kWh/capita in 2050.  

 To attain an electrification ratio of about 100% by 2020.  
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Figure 14. Key points of 2014 NEP. Adapted from PwC (2018b) 

To meet the targets for SDG7, NDCs, and NEP, the National Energy Council (NEC) developed 

the National General Energy Plan (Rencana Umum Energi Nasional, “RUEN”) in 2017. RUEN 

is a central policy document that uses energy demand and supply computer modeling to develop 

energy mix projections until 2050 and specifies cross-sectoral policies and execution strategies 

to achieve these projections (IESR, 2018). Through RUEN, the GOI re-stresses energy utilization 

as a key driver of the national economy. The RUEN is to be revised every five years or in cases 

when there are fundamental changes to the NEP (PwC 2017). 

SDG7 was translated into the Presidential Regulation No. 59 in 2017 on the implementation 

and achievement of SDGs with the Ministry of National Development Planning (MNDP) as the 

national coordinator. The NDCs were developed as part of Indonesia’s ratification of the Paris 

Agreement to the UNFCCC under Law No. 16 of 2016. The Ministry of Environment and 

Forestry (MOEF) is the national coordinator for NDCs. The NEP is executed through President 

Regulation No. 22 of 2017 (RUEN) with NEC as the national coordinator. Table 2 provides a 

summary of SGDs and NDCs, their translation into national targets, and the current statuses.  

 

 



The Incumbent Electricity System 
 

  
41 

Table 2. Summary of SDGs, NDCs, National Indicators, and RUEN Targets and their current statuses for 
the energy sector of Indonesia. Data obtained from Climate Transparency (2018); National Energy 

Council (2019); PwC (2018b); Statista (2020); UNESCAP (2019) 

SDG 7 
SDGs National Indicator RUEN Targets and 

Plans 
Latest Status 

7.1.1 Proportion of 
population with 
electricity access. 

Electrification ratio of 
99.6% in 2019. 
Per capita electricity 
consumption to 1200 
kWh in 2019. 

Electrification ratio to 
near 100% by 2020. 
Per capita electricity 
consumption to 2500 
kWh in 2025. 

Electrification ratio in 
2020: 98.86%.6 
Per capita electricity 
consumption in 2019: 
1,077 kWh. 

7.2 Renewable 
energy share in the 
total final energy 
consumption. 
 

Share of RE up to  10-
16% in 2019. 

NRE share in primary 
energy of at least 23% 
in 2025 and 31% in 
2050. 

NRE share in 2019: 
9.15%. 

7.3 Energy intensity 
measured in terms of 
primary energy and  
GDP. 

Primary Energy 
Intensity (with an 
annual reduction of 
1%) reduced to 463.2 
BOE in 2019. 

Final Energy Intensity 
annual reduction of 
1% by 2025. 
Energy Elasticity less 
than 1 in 2025. 

Energy Intensity in 
(2018): 2816.8 BOE. 

NDCs 
NDCs National Indicator RUEN Targets and 

Plans 
Latest Status 

Reduce national GHG 
emissions in 2030 to 
29% (BAU scenario7) 
or 41% (with 
international help). 

Reduce GHG emissions 
in the energy sector to 
314 MtCO2e (BAU) or 
398 MtCO2e (with 
international help) by 
2030. 

Reduction target for 
national GHG 
emissions from energy 
sector is 34.8% (476 
MtCO2e) by 2025 and 
58.3% (2,726 MtCO2e) 
by 2050. 

Energy sector 
emissions in 2017: 484 
MtCO2e. 

In addition to NEP and RUEN, GOI develops several other energy plans and targets for the 

electricity sector. Based on RUEN, each provincial government develops its own General 

Planning for Regional Energy (RUED), which includes both committed and potential renewable 

energy projects (IESR, 2018a). The GOI also launched the “One Million Rooftop Solar Initiative 

(Gerakan Nasional Sejuta Surya Atap - GNSSA)” in September 2017 which aimed to reach 

GigaWatt (GW) order before 2020. However, as of 2019 only 16.66 MW of rooftop solar had 

been installed under the program (IESR, 2019c). The National Medium-Term Development 

Plan (RPJMN), developed by the Ministry of National Development Planning (MNDP),  specifies 

a target for 10% to 16% renewables in the primary energy mix, increase renewables installed 

capacity to 17 GW and start at least 1MW demonstration projects of tidal power by 2019 (IESR, 

                                                

6 See Electricity Infrastructure section for an explanation of this number.  
7 Business-as-usual scenario 
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2019c). The General Planning for National Electricity (RUKN), which is prepared by the MEMR 

and approved by DPR, provides a long-term plan (20-years) for the development of the power 

sector and is reviewed at least every three years. The latest RUKN (2015-2034) stipulates an 

NRE share of 25% in the primary energy mix by 2034 (IESR, 2018a). Based on RUKN, each 

provincial government has to develop its own Regional Electricity Plan (Rencana Umum 

Ketenagalistrikan Daerah – “RUKD”) (PwC, 2018b). PLN uses the RUKN and RUKD to develop 

its ten-year Electricity Supply Business Plan (RUPTL) which mentions a target of 23.2% NRE-

based power generation in its 2018-2027 version (IESR, 2018a). The RUPTL, reviewed 

annually, mentions the demand and generation forecast, grid expansion plans, fuel 

requirements and the projects to be undertaken by PLN and IPPs. It also specifies the 

procurement process for IPPs. The RUPTL is endorsed and published by MEMR and, therefore, 

it is perhaps the most important policy instrument in the power sector. A summary of the key 

stakeholders and energy plans regarding RE targets is shown in Figure 15. 

 

Figure 15. Summary of key stakeholders and energy policies and plans regarding Indonesia’s RE targets 

As shown in Table 2, Indonesia has missed most of its RE and electricity sector targets till 2019 

and outlook for the 2025 targets does not look promising either. Under RUEN, the geothermal 

capacity would have to increase by five-times within seven years, based on 2018 numbers. 

Similarly, hydropower generation needs to grow four-times in the same period while other 

renewables would have to climb three-times (bioenergy), more than eighty-times (solar) and 

roughly six hundred-times (wind) of their existing capacities (Table 3) 
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Table 3. Electricity sector targets based on individual renewable sources. Adapted from Maulidia et al. 
(2019) 

RE Resource Resource 
Potential 

(GW) 

Installed 
Capacity 

(2018) (GW) 

Targeted 
Capacity 

(GW) 

Fraction of 
the total 
target 

Increase in 
current 
capacity 

Geothermal 29.5 1.9 7.2 15.9 5X 
Large; Small 
Hydro 

75.1 ; 19.4 4.9 ; 0.3 18 ; 3 46.6 4X ; 5X 

Bioenergy 32.7 1.8 5.5 12.2 3X 
Solar PV 207.9 (4.8 

kWh/m2/day) 
0.1 6.5 14.4 83X 

Wind 60.6 ( 4 m/s) 0.08 1.8 4 581X 
Ocean; Others 18.0 0.0003 3.1 6.9 8X 
Total   45.2 100  

 

II. The 2009 Electricity Law 

In 2009, the government passed the “2009 Electricity Law” which allows higher participation 

of regional governments for licensing electricity projects and determination of electricity tariffs 

but, unlike the 2002 electricity law, does not eliminate the monopoly of PLN over the power 

sector (PWC, 2018). Under the law, the electricity supply remains under the control of the state 

but the central and regional governments can use state-owned enterprises to manage it. In this 

case, PLN has priority rights to supply electricity throughout Indonesia. Furthermore, as the 

sole owner of assets, PLN has a de-facto monopoly over the transmission and distribution (T&D) 

sector.  

The law does promote greater participation of the private sector in electricity generation 

through Public-private partnerships (PPP) and IPP arrangements. Furthermore, the MEMR 

Regulation No. 1/2015 allows “power wheeling” which means the joint use of T&D networks 

by PLN, IPPs, and PPUs for network optimization and to fasten the supply of new generation 

capacity. However, detailed regulations on technical and financial aspects of T&D network 

access to third-parties have yet to be finalized (PwC, 2018b).  

III. Electricity Supply Permits and Licenses  

The supply of electricity (generation, transmission, distribution, or sale of electric power) for 

public use can only be conducted by one business entity within one Wilayah Usaha. Since PLN 

has priority rights for electricity supply throughout Indonesia, only a handful of Wilayah Usaha 

are given to third-parties given the following conditions are met (PwC, 2018b):  

 The area is not covered by an IUPTL holder (a business license for electricity supply 

which can be issued to state-owned enterprises, private companies, regional 

government-owned enterprises, cooperatives or self-reliant community institutions but 

in most cases it is PLN itself) 
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 The existing IUPTL holder is unable to provide a reliable supply of electricity or maintain 

an adequate T&D network.  

 The existing holder of Wilayah Usaha has returned part or all of the operating region to 

MEMR.  

To obtain a Wilayah Usaha, an entity has to request MEMR through the DGE. The 

application needs to be substantiated with an analysis of electricity needs, business plans 

for the required operating area, and recommendations from either the governor or an 

authorized member of the provincial government. The DGE conducts a technical feasibility 

assessment before granting the Wilayah Usaha.  

IV. Local Content 

Under the 2009 electricity law, holders of electricity business licenses have to prioritize the use 

of domestic products and services. Specific regulations are in place for the minimum percentage 

of local products and services required to be used in each type of power plant. These 

requirements have been becoming more strict over the years e.g. the local content requirement 

for Solar PV went from 40% in 2017 to 60% in 2019 (Singgih, 2017a). In cases of non-

compliance with the local content regulations, the developers might have to face severe 

administrative and financial sanctions (PwC, 2018b). The use of imported products is only 

allowed under three circumstances: the products cannot be produced locally; the local products 

do not meet the technical requirements or; the local products cannot be supplied in sufficient 

quantity.  

V. Power Purchase Agreements (PPAs) 

PPAs refer to the contracts through which third-parties (IPPs) can sell electricity to PLN. The 

MEMR issued  Regulation No. 50 in 2017 (MEMR 50/2017) to lay down the principles 

governing PPAs. The important areas covered by this regulation are detailed as follows (PwC, 

2018b):  

 Risk Allocation: In case of a natural disaster that prevents PLN from taking power 

from the IPPs, PLN is not required to make compensatory payments. Instead, the 

length of the PPA can be extended according to the time lost due to the disaster and 

related repairs.   

 Direct Selection: All renewable energy PPAs (except geothermal and waste-to-

energy) must be awarded on a direct selection basis. Direction selection is a 

tendering process in which only a limited number of pre-selected IPPs can 

participate. These IPPs are listed on the DPT list (Daftar Penyedia Terseleksi or 

Selected Provider List) which requires them to satisfy particular pre-qualification 

criteria.  
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 BOOT Business Scheme: Under the “BOOT” (Build-Own-Operate-Transfer) 

scheme all of the IPP’s assets are to be transferred to PLN when the PPA contract 

ends. This maximum contract period is 30 years with no renewal possible.  

 “Must-run” Dispatch Regime: Under this regulation, PLN is only required to 

prioritize electricity dispatch from renewable-based power plants with capacity up 

to 10MW (must-run). The larger RE power plants have to compete with thermal 

power plants.   

VI. Electricity Tariffs  

Two types of electricity tariffs are important in the Indonesian electricity sector: consumer 

tariffs (the electricity prices charged to customers) and renewable tariffs (the electricity power 

purchase price for renewables). These are explained as follows: 

 Consumer Tariffs: Pursuant to the  2009 Electricity Law, consumer tariffs can be 

different for different operating areas or Wilayah Usaha. The electricity prices that the 

customers have to pay depends on the group they belong to (see Consumers). These 

prices are determined based on the purchasing power and installed power capacity of 

each consumer group. The higher the installed capacity and the higher the electricity 

consumption the higher is the tariff and the multiplier used to calculate the tariff, 

respectively (PwC, 2018b).  

 Renewable Tariffs: According to MEMR Regulation 50/2017, the tariffs for renewable 

electricity are determined through either B2B negotiations between IPPs and PLN or by 

benchmarking against BPP (Biaya Pokok Pembangkitan – regional average electricity 

generation cost determined annually by MEMR and based on PLN’s own calculation). 

The BPP can be considered as a form of Feed-in-Tariff (FiT) in the Indonesian context. 

If the regional BPP is above the national BPP,  the electricity offtake prices are capped 

at 85% of the regional BPP with exception of hydro, waste-to-energy, and geothermal 

power plants, where the tariff is the same as regional BPP. However, if the regional BPP 

is lower than national BPP, then the offtake price is decided through B2B negotiations 

between IPPs and PLN. Table 4 summarizes the renewables tariff under MEMR 

regulation 50/2017.  

Table 4. Tariff for renewables under MEMR regulation 50/2017. Adapted from PwC (2018b) 

Renewable Energy Source 
Maximum Benchmark Price 

Regional BPP > National BPP Regional BPP ≤ National BPP 
Solar PV 

85% Regional BPP 

B2B Negotiations 

Wind 
Biomass 
Biogas 
Ocean Energy 
Hydropower 

Regional BPP Geothermal 
Municipal waste-to-energy 
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VII. Subsidies 

The electricity sector of Indonesia is heavily subsidized, either directly or through cross-

subsidies (from the coal industry). The direct subsidies are provided to consumers, PLN and oil 

imports. Consumers receive different subsidies depending on the electricity tariffs they are 

charged e.g. the low-income households are subsidized considerably with the price per kWh of 

IDR 415 – less than one-third of the average cost of electricity supply (IDR 1318/kWh) in 2017 

(PwC, 2018b). However, from 2015 onwards, the government started to revoke subsidies for 

the majority of the customers and reintroduced the automatic tariff adjustment mechanism8 to 

bring the base electricity tariffs closer to the actual cost of supply. As of 2018, only low-income 

households (first two levels of residential customers) either receive targeted subsidies or direct 

cash transfers (ADB, 2016a; PwC, 2018b).   

The electricity tariffs are determined by the central government and approved by the 

parliament. Since all increases in tariffs require parliament’s approval, PLN’s financial situation 

is directly influenced by politics. Whenever the regulated tariff falls below the cost of electricity 

production (which is always the case), the MoF has to compensate PLN through a subsidy. 

Subsidy payments are calculated by equating the subsidy and total tariffs’ to PLN’s total costs 

plus a 7% margin (ADB, 2016b).  In 2017, PLN received IDR 45.7 trillion (approximately USD 

3.2 billion) in subsidies (PwC, 2018b).  

Moreover, PLN enjoys significant cross-subsidies through the fossil-fuel sector, since most of its 

power plants run on coal. According to a MEMR regulation in 2018, the selling price of coal to 

PLN is capped at USD 70 per tonne (much lower than the average market price of USD 100+ 

per tonne) and progressively decreases for lower grades of coal. Since PLN uses coal of a lower 

calorific value it essentially pays USD 37 per tonne of coal (Asmarini & Jensen, 2018). 

According to estimates by Bridle et al. (2019), the total monetary savings brought by policy to 

PLN were around USD 1.27 billion in 2018 and USD 1.79 billion in 2019, effectively making it 

the largest “subsidy” given to coal-based power plants by the mining industry. PLN also receives 

lower-priced diesel from Pertamina (state-owned oil and gas company) (IESR, 2018a), which 

operates its own diesel-based rural power plants through its subsidiary, Pertamina Power. These 

concessions are in addition to the direct subsidies provided to the fossil fuel industry. Energy 

subsidies (both electricity and fossil-fuels) have historically formed the largest single 

commodity expense in Indonesia’s fiscal budget and always exceeded the allocated amount, 

reaching a value of USD 28 billion or 19% of the state’s expenditure in 2014 (IISD-GSI, 2015). 

As a result, following subsidy reforms in late 2014, the 2015 budget dramatically cut back on 

fuel subsidies and slightly boosted the electricity subsidies (see Figure 16). Nevertheless, both 

subsides are predicted to escalate owing to up surging oil, gas and electricity demand (Maulidia 

                                                

8 A formula which calculates electricity tariffs by including uncontrolled costs to utilities such as fuel costs and power 
purchased from IPPs.  
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et al., 2019). A removal of these  energy subsidies, together with appropriate apportionment 

measures, is estimated to result in economic gains and a real GDP growth of 0.4% (Durand-

Lasserve et al., 2015). 

 

Figure 16. Trend of fossil-fuel and electricity subsidies in Indonesia. Data from IISD-GSI (2015) 

It is also important to note that the Indonesian Government does not consider the 

aforementioned direct and indirect financial incentives to PLN as subsidy, which is instead 

defined as the direct financial support provided to the citizens of Indonesia to reduce prices of 

commodities such as petrol and diesel. However, for the purposes of this report subsidy refers 

to the internationally agreed World Trade Organization’s definition: “a financial contribution 

by the government or public body that confers a benefit”(WTO, 1999) .  

VIII. Multi-level Governance Structure  

The Regional Autonomy Law of 1999 instituted a highly decentralized governmental structure 

in Indonesia to grant greater power and responsibilities to regional governments in all fields of 

governance except those specifically assigned to the central government (such as international 

relations, defense,  judiciary, fiscal policies, and religion). The central government also retains 

control over natural resources and national planning.  There are, however, some confusing 

aspects of the law. Firstly, while the law states that regencies and cities (and not provinces) 

have power over everything that is not specifically assigned to the central or provincial 

government, the exact division of powers is ambiguous and confusing e.g. it will be hard for 

the central government to make policies on “national planning” without interfering into some 

of the powers already regionalized. Secondly, the law was implemented so quickly that other 

existing laws were not revised properly. Since a broad range of powers were transferred from 

the center to the regions, the existing national laws needed amendments to reflect the decreased 

powers of the central government. Due to insufficient time, many of these amendments were 

not implemented, thus adding further ambiguity to the devolution of power.  
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The decentralized governance structure does offer the advantage of bringing local governments 

(below provincial governments) closer to problems of their constituencies (Derks & Romijn, 

2019), however, it does not adopt federalism as a guiding principle and instead adheres to the 

concept of “Unitary state of Indonesia”, as documented in the Article 1 of the constitution (Bell, 

2003). Therefore, although the regional governments have their own local governments and 

parliamentary bodies that are directly elected, they have to create their energy and electricity 

plans and targets (RUED and RUKD) based on the plans and targets of the central government 

(RUEN and RUKN) (PwC, 2018b). This poses a problem for the representatives (governors, 

mayors, and regents) who have to balance between demands of central government (by law) 

and the local needs of citizens (to keep getting re-elected), making the multi-level governance 

structure of Indonesia both a formal and an informal institution.  

Informal Institutions 

Normative and cognitive institutions are classified as informal because they can change 

depending on particular individuals or groups, as opposed to formal institutions that are 

universal. Since different aspects of normative and cognitive institutions usually overlap, they 

are presented together in this section.    

I. Electricity as a strategic commodity  

As mentioned in the historical development of the Indonesia’s electricity sector, Article 33 of 

Indonesia’s 1945 Constitution defines electricity as a strategic commodity that should be under 

the control of the state. Although this is a formal regulative institution, over time it has 

reinforced the belief among Indonesians that all natural resources and commodities ought to 

be managed by the government. According to some interviewees, many governmental players 

strongly believe that the upstream and mid-stream areas of all natural resources should be 

under the control of a state-owned entity for easier management and coordination of activities 

[1],[4],[9],[15]. Having one major upstream player, also allows the government to 

conveniently control prices, contracts, and resources. This can already be seen in the Oil and 

Gas sector where the upstream activities are controlled by the government through Special 

Taskforce for Upstream Oil and Gas Business Activities (SKK Migas) while the downstream 

sector is liberalized (PwC, 2019). Even for renewables, one of the upcoming plans of the 

government is to establish a central business entity under the Ministry of State-Owned 

Enterprises (MSOE) [15]. Thus, the belief that electricity is a strategic commodity that should 

be managed by the state leads to the formation of a normative institution.   
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II. Socio-economic Diversity 

Indonesia is an amalgamation of ethnicities, cultures, languages, and religions. It has 633 

recognized ethnicities, over 300 native languages, and 6 official and 245 unofficial religions 

(Central Bureau of Statistics, 2000). Additionally,  there is a large spread of socio-economic 

classes ranging from the highly urban, affluent regions of Jakarta to poverty-stricken, tribal 

regions of Papua. This means that the local beliefs, traditions, and customs differ extensively 

and abruptly from one region to the next. These local beliefs influence how the local populations 

perceive electricity infrastructure projects which leads to several complications. Urban dwellers 

might be more open to new technologies like rooftop solar PV panels and investments by third-

party companies. However, 44% of Indonesia’s population (2019) in lives in rural areas 

(WorldBank, 2020) where, according to many interviewees, both the local governments and 

the population have a conservative mindset and might offer resistance to new technologies, 

infrastructure projects or third-party investors e.g. in 2017, the construction of a hydropower 

dam in Sumatra led to violent protests because the indigenous people considered the land as 

sacred (Karokaro, 2017). Moreover, socio-economic diversity also affects the perception of 

“electricity provision” in general. For example, the citizens of Java island are highly sensitive 

towards the reliability of electricity supply as compared to the people living in rural areas who 

have ‘adapted’ to the unavailability or unreliability of electricity supply. The 2019 blackout in 

Java Island (the economic hub of Indonesia with an average electrification ratio of above 90%) 

resulted in a severe public outrage (CNN Indonesia, 2019) and led to President Joko Widodo 

reprimanding the state-owned power company (Christina & Costa, 2019) whereas rolling 

blackouts are part and parcel of daily life in the eastern regions of Indonesia (Maulidia et al., 

2019).  

III. Climate Consciousness 

Climate consciousness is an important normative and cognitive institution since it directly 

influences the public acceptance and awareness about renewable energy technologies. While 

there has been a growing concern about the environment among the young generation in 

Indonesia, overall climate consciousness levels are generally low. According to a recent survey 

by a UK-based data analytics firm, Indonesia has a high number of climate-change deniers with 

24% of the citizens either not believing in climate change or not acknowledging human activity 

as its cause. Another 21% of the people were not aware if human activity has any link with 

climate change (Heriyanto, 2019). Moreover, by surveying one thousand senior high school 

students in Indonesia, Parker et al. (2018) found out that the students were ill-informed about 

national and international environmental issues, identifying waste or rubbish as the critical 

issue. While the survey respondents did identify a general lack of environmental awareness in 

society, they believed that only the society (instead of governments or industries as well) is 

accountable for tackling environmental issues. Similarly, most of the stakeholders interviewed 
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for this research also pointed out that Indonesians are not concerned about the climate because, 

currently, access to reliable and affordable electricity is their main priority.  

IV. Institutions related to Investments 

Although Investments themselves are not institutions theoretically, the way that investment 

activities are governed and looked upon in the Indonesian society have all three regulative, 

normative, and cognitive aspects. Formal characteristics include the regulative protocols that 

influence the decision making of investors such interests rates and exchange rates, returns on 

investments and procurement of contracts while informal institutions include features such as 

investors’ confidence, stakeholder credibility to obtain financing, and ease of doing business. 

The literature review and stakeholder interviews revealed that both formal and informal aspects 

play a part in Indonesia’s renewable energy investments. Therefore, although they are classified 

under informal institutions, the regulative facets of investments will also be considered.   

4.2.3 Infrastructure 

The infrastructure elements within the Indonesian electricity system refer to electricity 

infrastructure and sources of energy. The electricity infrastructure consists of generation and 

transmission and distribution sectors while the resources comprise fossil-fuels and renewables. 

The electricity is primarily generated in thermal power plants running on fossil fuels together 

with a small share of renewables (mainly hydro and geothermal). The transmission and 

distribution networks, which form the electricity grid, supply the generated electricity to the 

end consumers.  

An important aim of this research is to understand the blocking mechanisms for the emergence 

of RE-based sustainable business models within the Indonesian electricity sector. Therefore, it 

is critical to understand the sources of energy available in Indonesia that the SBMs can utilize 

for electricity production. The main infrastructure elements and sources of energy are described 

as follows.  

Electricity Infrastructure  

I. Generation 

In the generation sector, there are the state-owned public utility (PLN) and its subsidiaries 

(Indonesia Power, Pembangkitan Jawa Bali (“PJB”) and PLN Batam) which own 70% of 

Indonesia’s electricity generation capacity, Independent Power Producers (IPPs) accounting for 

23% generation capacity and, Private Power Utilities (PPU) and holders of non-oil operating 

permits (“IO Non-BBM”) each of which owns 4% of the total generation capacity (IESR, 2018a; 

MEMR, 2018; PwC, 2018b) (Figure 17). PLN, while mainly utilizing electricity from its own 

generation plants, can purchase electricity from IPPs under Power Purchase Agreements (PPAs) 

according to its requirements or business plans. PPUs may sell (purchase) the excess power to 

(from) PLN.  
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Figure 17. Installed power generation capacity in Indonesia. Data from PwC (2018b)  

II. Transmission and Distribution 

The Indonesian archipelago T&D infrastructure is managed through eight major grids and 600 

isolated microgrids. The transmission and distribution sector are not segregated and all the 

assets are fully owned and operated by PLN i.e. a de facto fully-integrated monopoly. Legally, 

the private sector can take part in T&D through “power wheeling” as described in the 2009 

Electricity Law. IPP’s can also build certain transmission lines based on Build-Lease-Transfer 

(BLT) business scheme, especially in remote areas where connections between power plants 

and PLN substations are required. However, under BLT asset ownership is usually transferred 

to PLN post-construction. PLN has also developed plans to implement a smart grid throughout 

Indonesia with features such as efficient energy planning and advanced metering system. 

Regarding this the following demonstration projects have commenced: 

 Smart grid in Surya Cipta Sarana Industrial Zone, Karawang 

 Renewables-based smart grid in Sumba Island, East Nusa Tenggara 

 Smart grid with advanced metering technology in an area in Jakarta.  

Access to grid is uneven throughout the country with an electrification ratio of 100% in 

industrialized areas of DKI Jakarta and West Java and only 60% in the south-east region of 

Nusa Tenggara (Figure 18). Currently, the national electrification rate stands at 98.86% and 

the government plans to achieve 100% electrification by 2020 as part of SDG 7 targets under 

RUEN (Statista, 2020; UNESCAP, 2019). However, as ADB (2016a) has highlighted, it is 

important to note that the definition of “access to electricity” is not clear in the Indonesian 

context. Both MEMR and PLN define the electrification ratio based on “households (rather than 

individuals) that have benefits of electricity” whether they are on-grid or off-grid. This 

corresponds to the Tier 1 provision of electricity under the Global Tracking Framework of the 

United Nation’s Sustainable Energy for All Program (IEA and the World Bank, 2015). Currently, 

5 million people in Indonesia (ADB, 2016a) still lack access to electricity, and many of the 

electrified regions suffer from frequent blackouts, brownouts, and other disruptions (PwC, 
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2018b). Furthermore, according to 2018-2027 RUPTL, the average electricity demand is 

expected to grow 6.9% annually (PwC, 2018b). Consequently, greater power generation and 

grid expansion are both important priorities for the government. However, they also present a 

major challenge because the islandic topography of Indonesia means that the resource base and 

electricity demand areas are generally distant from each other.  

 

Figure 18. Electrification ratios in different regions of Indonesia. Adapted from PwC (2018b) 

Resources 

In 2017, the Indonesian power generation mix comprised of coal (58.11%), gas (21.91%), oil 

(7.4%) and renewables (12.58%). The sizable portion of fossil-fuels in the power generation 

reflects their naturally large reserves in Indonesia (Figure 19). Nevertheless, Indonesia also has 

enormous potential for renewables especially hydro and solar (Figure 19). A brief overview of 

the main energy sources in Indonesia is provided below: 

 Coal: Being the fifth largest producer of coal in the world, Indonesia has historically 

given inordinate importance to coal for electricity generation and economic growth. The 

economic and logistical factors coupled with abundant reserves continue to propel coal’s 

supremacy as an affordable and easily available fuel that synergizes well with the 

current infrastructure. With coal mining contributing significantly to Indonesia’s GDP 

every year (2.4% in 2017), the current environment favours further investment in coal-

based power plants and according to PLN’s 2018 RUPTL, they will account for 37% of 

the increase in installed power capacity by 2027 (PwC, 2018b). Another crucial point 

to note is that most of Indonesia’s coal reserves consists of low-grade lignite, which is 

the most environmentally-polluting and health-damaging coal type. Only 12% of the 

coal reserves can be categorized as high quality.  
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 Gas: Natural gas is a medium-cost fuel that is low in carbon. Given Indonesia’s vast 

reserves, gas will continue to play a leading role in power generation. According to the 

2018 RUPTL, natural-gas-based electricity generation will surge by more than 80% in 

2027 (in absolute terms), although the share of gas in the generation mix is expected to 

decrease(PwC, 2018b). Furthermore, increased global and Asian supply of Liquefied 

Natural Gas (LNG) will probably trigger additional utilization.  

 Oil: Indonesia went from an oil exporter to a net oil importer. Rising oil prices have 

forced the electricity sector of Indonesia away from diesel-based power plants. PLN 

projects significant reductions, from 5.8% (2017) to 0.4% (2023), in the use of oil for 

power generation (PwC, 2018b).  

 Hydro: Hydropower is the largest source of renewables in Indonesia and expected to 

grow from 7.32% in 2017 to 9.3% in 2027. There are many potential hydropower sites 

although restrictions on foreign investment might hamper the construction of small 

power plants. Due to the large upfront costs of hydropower plants, many projects face 

financial difficulties (PwC, 2018b).  

 Solar: Despite elevated levels of solar irradiation in most regions of the archipelago, 

deployment of solar PV remains limited. Indonesia has the potential to generate 640,000 

Terawatt-hours (TWh) annually from solar power – equivalent to 2300 times electricity 

production in 2019 (Silalahi, 2020). While several amendments to regulations 

concerning solar PV pricing have led to an increasing number of third-party players 

entering the industry, the regulations regarding local content remain a significant 

barrier (PwC, 2018b). The One Million Rooftop Solar Initiative (Gerakan Nasional 

Sejuta Surya Atap – GNSSA) was launched by MEMR and other stakeholders in 2017 to 

increase the penetration of rooftop solar PV. It aims to reach a gigawatt order by 2020, 

however, only 16.66 MW were installed by 2019 (IESR, 2019d).  

 Geothermal: With the second-largest geothermal reserves in the world, Indonesia plans 

to almost double the share of geothermal-based power generation between 2017 and 

2027. One of the key merits of geothermal, like hydropower, is its capability to provide 

base-load power9 for the grid – which other renewables cannot provide. There have been 

several IPP-led geothermal projects in recent years including the large-scale Sarulla 

Geothermal project which, with a capacity of 330MW, made Indonesia the second 

biggest geothermal power producer (PwC, 2018b).  However, despite ambitious targets 

and some positive results, the GOI is struggling to attract significant investment in 

geothermal exploration and development. The PPA approvals are slow and state-owned-

enterprises continue to play a major role (IESR, 2018a; IISD, 2018; PwC, 2018b).  

 Bioenergy: The bioenergy market comprises of distinct sectors such as biomass, 

municipal solid waste (MSW), and biodiesel. Generally, small-scale power plants (less 

                                                

9 The minimum level of demand that a power supply system is required to deliver over 24 hours.  



The Incumbent Electricity System 
 

  
54 

than 10 MW) are installed for bioenergy. With heaps of agricultural and municipal waste 

being improperly disposed-of, a significant potential of bioenergy is untapped in 

Indonesia. However, this would require substantial regulatory and contractual changes, 

especially at the regional government level (PwC, 2018b).  

 Wind: Even though wind power has not been considered as a valuable resource for 

Indonesia’s energy mix traditionally, noteworthy progress has recently been made with 

the completion of 75MW Sidrap wind farm and 72MW Jeneponto wind farm in 

Sulawesi. However, a significant potential remains unexploited which would require 

continued regulatory support, competitive tariffs, and increased investments from non-

state actors (PwC, 2018b).  

 

Figure 19. Reserves/generation potential of energy sources in Indonesia. Note that solar potential refers 
to power and wind potential is at wind speeds between 3-6 m/s. Data taken from BP (2019), OPEC (2020) 
and PwC (2018b) 

4.3 The Electricity System Structure and Business Model 

As demonstrated in the preceding section, the electricity system of Indonesia is complex with a 

diverse range of actors interacting in multiple levels of government. Therefore, it is important 

to first develop a comprehensive structural map of the current sector before its business model 

can be understood. To date, none of the literature sources consulted for this research have done 

this exercise. An attempt was made by Marquardt (2014), but it was presented in a simplified 

manner. Therefore, a detailed structure of the current electricity system with the important 

stakeholders identified in the previous section is mapped in Figure 20. 
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Figure 20. Comprehensive structural map of the Indonesian electricity sector with important 
stakeholders. 

The structure of electricity sector identified in Figure 20 was utilized together with the BMC 

(Osterwalder & Pigneur, 2010) and the simplified VMT (Bocken et al., 2013), to map the 

business model of the current regime. The details are shown in  Figure 21 and Figure 22. The 

BMC shows that the regime-BM is focused on fulfilling electricity needs at minimum costs. This 

value creation logic sustains the reliance of PLN on cheap and available coal resources. 

Moreover, low third-party participation and involvement of only a few key regime players (PLN, 

government and fossil-fuel industry) in the electricity sector, together with the reliance on 

fossil-fuel resources for power generation, fosters a centralized electricity generation 

infrastructure which is usually not suitable for distributed renewables resources. The ‘minimum 

cost logic’ also makes the regime BM financially unsustainable as PLN has to rely on massive 

subsidies to keep itself financially afloat. From the VMT, it becomes clear that the regime-BM is 

only capturing a few values for most of the stakeholders; majority of the values are either not 

being captured, presenting an opportunity, or being destroyed, requiring an alternative value 

capture mechanism. Thus, two interesting issues are raised which required further attention: 

(a) the blocking mechanisms which are preventing the regime from capturing the missed and 

destroyed values, and (b) how an emergent TIS based SBMs can provide ways to capture these 

values. This exercise is conducted in the sections that follow.  
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Figure 21. The current electricity sector structured using the BMC 

 

Figure 22. The current electricity sector structured using the simplified VMT
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Chapter 5 

Barriers & Opportunities for RET-SBMs 

The previous chapter explained the important actors, institutions and infrastructural elements 

of the current electricity sector. It concluded with a brief elaboration of the business model 

logics employed by the regime. This section is focused on analyzing the structural elements 

identified in preceding chapter that provide barriers and opportunities for achieving RE targets 

and, hence, the emergence of SBMs. In doing so, it will provide answers for the second sub-

question which was formulated as:  

How do the structural elements of the current system present blocking (or inducing) mechanisms 

for the diffusion of RET-SBMs? 

5.1 Actor Analysis 

The important actors in the Indonesian electricity system and their activities have been 

identified earlier. The interviews of different stakeholders were utilized to gauge the power, 

interests, engagement and knowledge of different actors towards renewable energy to identify 

how they facilitate or hamper the development of renewable energy in the electricity sector 

and, hence, the emergence of RET-SBMs and Indonesia’s ability to meets its RE targets. The 

evaluation for each actor group is presented below and summarized in Table 5. Conclusions are 

then drawn from this evaluation by constructing a qualitative stakeholder map. 

5.1.1 Evaluation of Key Actor Groups 

I. President and the National Energy Council  

The president and NEC are extremely influential and generally supportive for increasing the 

penetration of renewable energy in the electricity sector. Interviewees working in governmental 

ministries and NEC shared that the President stresses the need for Indonesia’s electricity sector 

to enhance energy security, reduce subsidies and ensure universal access through a  transition 

towards renewables [1],[8],[10],[15]. The 23% renewable energy target by 2025 was set by 

the previous president under the NEP and President Joko Widodo kept the targets as such, 

which shows his positive attitude towards achieving them. However, he wants to ensure 

affordable electricity for ordinary Indonesians and raises concerns about renewables resulting 

in higher electricity tariffs. Staff from the NEC are also of the opinion that renewables would 

result in higher energy access and energy security but their economic sustainability is still 

questionable [15]. As one of the interviewees put it: “If coal power plants sell electricity to PLN 
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at 3c/kWh, how can renewables ever become competitive” [1]. This reflects the belief of 

government officials that it is hard for renewables (especially solar, wind and bioenergy) to 

become economically feasible in regions with significant coal reserves e.g. Java island.  

II. The Parliament (DPR) 

Among the 575 members of the Indonesian parliament, the views and attitudes towards 

renewable-based electricity vary extensively. While some are in favor of implementing 

renewable energy, many have either direct financial stakes or strong historical relationships  in 

the fossil-fuel industry, particularly the coal-based electricity generation value chain. Moreover, 

since all members of the parliament are directly elected they are exceptionally wary of 

electricity tariffs in their respective constituencies and regions. Most interviewees also 

expressed that many DPR members have little or no technical knowledge about the electricity 

sector, in general, and renewables, specifically. Their primary concern lies in the electricity 

prices and the frequency of blackouts/brownouts in their regions which determine their 

popularity among the voters.   

The legislative processes and budget approvals in the parliament have been heavily criticized 

for lack of transparency and involving many “under the table” deals. A couple of participants 

highlighted legislative processes as barriers for RE targets because their influence on the final 

decisions made by the parliament are uncertain [1],[2],[3],[5],[8]. Moreover, corruption 

activities such as embezzlement by energy sector officials are widely recognized and suggest 

that rent-seeking is still a pertinent phenomenon in the politics of Indonesia [1] (The Jakarta 

Post, 2016).     

In august 2017, the DPR rejected a budget which included renewable energy subsidies for PLN 

(IISD, 2018). By splitting its accounts, PLN segregated the funds for renewables that could have 

been used to provide higher feed-in-tariffs. These funds were previously included in PLN’s 

operational costs and hence in its typical appeal for annual subsidy. According to IISD (2018), 

PLN used this mechanism to reduce the amount of subsidy requested from DPR, while paving 

a way for the parliament to reject subsidies for renewable energy projects that PLN was not 

keen on developing. This coercing of parliament to block policies is a commonly employed 

strategy [1],[8],[15].  

On the whole, the parliament has an important influence on policy formation for renewables 

and, despite ratifying the 23% RE target under the 2014 NEP and the NDCs, it does not play a 

supportive role in the achievement of those targets. Moreover, with a host of other issues 

plaguing the DPR, the members have little to no engagement with this subject. [15].  

III. Ministry of Energy and Mineral Resources (MEMR) 

MEMR has significant power in shaping energy policies and hence a direct influence over the 

electricity sector. Several interviewees pointed out a blatant difference between the attitude of 

Arifin Tasrif, the current energy minister, and his predecessor, Johan Ignasius. Ignasius, an 
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investment banker, was considered to be close with PLN and cynical about the development of 

renewable energy. He introduced MEMR Regulation No. 50/2017 with the laid down strict PPA 

and FiT (BPP) guidelines and resulted in stalling of IPP investments in the power sector. By 

contrast, Tasrif, seems to be generally supportive of renewable energy and addressed some of 

the issues of the previous regulation by issuing MEMR Regulation No. 4/2020 in February 2020 

[15] (Lie et al., 2020). The current minister, resonating with the President’s desire to keep 

electricity prices low, did not introduce any changes to the current FiT (BPP) scheme for 

renewables [15] (Lie et al., 2020). Moreover, much to the surprise of key actors who had been 

following MEMR’s regulatory restructuring process, the new regulation was issued as an 

amendment and does not replace the previous one [14].  

Some of the respondents also raised concerns about coordination between the two directorates 

under the ministry. The Directorate General of New and Renewable Energy and Energy 

Conservation (DGNREEC) is perhaps one of the largest supporters of renewable energy 

development in Indonesia. With one of the highest technical capacity within the electricity 

sector, it is involved in lobbying for and informing about the importance of renewables as 

drivers for national energy security, resource diversification and energy access (especially for 

remote rural areas)  [5],[8],[10],[11]. However, it is usually sidelined by Directorate General 

of Electricity (DGE) and PLN, which have strong coordination. Sometimes even the policies for 

renewables are drafted by DGE and PLN. Moreover, some of the renewable policies pushed by 

DGNREEC are vetoed by MOF or MSOE which frame renewable-based electricity generation as 

expensive and uncompetitive with fossil-fuels.   

Overall, it can be concluded that MEMR has a paradoxical approach towards renewable-based 

electricity generation; it wants to increase the penetration of renewables while keeping 

electricity and feed-in tariffs low.  

IV. Ministry of Finance 

The interviews suggest that the billions of dollars in annual subsidies to PLN are a burden for 

MoF and, currently, its priority is to bring these numbers down [4],[9]. Therefore, only the 

energy sources that have little added costs would be welcomed by the ministry. This is at odds 

with renewable development which requires considerable fiscal incentives to become 

competitive with fossil-fuels. While the MoF does provide some tax incentives and financing for 

renewables, particularly for geothermal e.g. exemption from VAT and the Geothermal Fund to 

assist in site exploration (PwC, 2018b), it is disinclined to further subsidize PLN to provide 

financial incentives for renewable energy through, for instance, feed-in-tariffs [4].  

The Minister of Finance is primarily concerned with the fiscal outlook of the electricity sector. 

In September 2017, PLN came under spotlight when the Minister of Finance wrote a letter to 

Minister of State-owned Enterprises, Minster of Energy and Mineral Resources and the 

President of PLN, highlighting PLN’s poor solvency amid its obligation to service loans (Singgih, 
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2017b). The financial concerns of the ministry has also caused it to veto some of the renewable-

favored policies (Marquardt, 2016).  

Out of all governmental branches, MoF is the only one that supports hiking electricity tariffs, 

contingent on what is acceptable politically [4],[9]. This would help the ministry to downsize 

subsidies provided to PLN and hence reduce the ministry’s financial burden.  Nonetheless, 

whenever there is a substantial difference between the forecasted subsidy amount and the 

actual subsidy required, the MoF cannot fill the gap quickly, and PLN has to rely on loans from 

local banks to meet the shortfall (IISD, 2018). In June 2019, PLN had IDR 161 trillion short-

term liabilities, including short-term bank loans and, currently, it is seeking to delay debt 

repayments (Reuters, 2020).  

V. Other Important Ministries 

Other important ministries can have an important influence on the electricity sector because 

they have the power to veto the implementation of RE projects at various levels of jurisdiction 

(Marquardt, 2016). For example: Ministry of State-owned Enterprises (MSoE), a shareholder 

of PLN, can reject renewable-based projects that are supposed to be undertaken by state-owned 

electricity provider and; Ministry of Environment and Forestry (MoEF) can block the 

implementation of geothermal and hydro projects in conservation areas (IESR, 2018a). 

Furthermore, while there are interministerial bodies and coordinating ministries such as 

Coordinating Ministry for Economic Affairs (CMEA) to facilitate policy negotiation processes, 

conflicts between different ministers are common. For instance, some interviewees informed 

that sometimes MEMR would issue policies or amendments related to FiTs without seeking 

MoF’s approval, even though such regulations have financial ramifications. The MEMR does not 

have an obligation to coordinate or to let CMEA play a role in resolving such problems 

[1],[8],[10]. Similarly, sometimes the ministers might veto the outcomes of discussions 

between interministerial working groups leading to delays and uncertainties in the negotiation 

processes (Marquardt, 2016). Many respondents were also of the view that due to a large 

number of ministries involved in the policymaking, there are often overlapping or unclear 

responsibilities that hamper coordination and implementation of renewable energy projects 

[4],[9],[15]. As such, due to the above-mentioned reasons, these ministries pose a barrier for 

the implementation of renewable energy projects.  

VI. Perusahaan Listrik Negara (PLN) 

Being the state-owned, monopolistic electricity provider in Indonesia, PLN is one of the most 

powerful actors in the electricity sector. An example of PLN’s influence is the revoking of the 

MEMR Regulation No. 12/2017 with MEMR Regulation No. 50/2017. Rather than supporting 

the FiT policy which set the renewable energy tariff equal to regional BPP whenever regional 

BPP was lower than national BPP, PLN halted the signing of further PPAs with IPPs. This led to 

MEMR issuing the new regulation which granted PLN more control over renewable tariffs 
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through B2B negotiations (PwC, 2017). One of former senior PLN staff members said: “I tell my 

friends to not rely on FiTs because they are controlled by PLN and not by MEMR”.  

The interviews with the stakeholders, including current and former PLN employees, revealed 

several reasons why policies favouring renewable energy might not be in PLN’s interests:  

 A radical shift to renewable energy would mean PLN has to procure expensive 

renewable-based power over cheap fossil fuel-based power. PLN’s economic position is 

already unstable with massive losses each year before subsidies from MoF (Bridle et al., 

2019; PwC, 2018b). Changing power generation to renewables would mean higher 

subsidy requirement and hence exacerbated financial liabilities.  

 As of 2017, PLN owned 69% of Indonesia’s generation capacity apart from several long-

term PPAs with IPPs generating fossil-fuel based power(PwC, 2018b). A shift to 

renewables would result in significant sunk costs for PPA due to inoperable assets and 

revising of contracts. One interviewee highlighted that this problem has already 

manifested in Sumatra where PLN has to revise its long-term gas-based power contracts 

with IPPs because of the new ministerial regulation of prioritising dispatch from 

renewable energy power plants [15].  

 The intermittency of renewables hampers the reliability and stability of the transmission 

and distribution grid, which is not very well developed in Indonesia. As the sole owner 

of T&D assets, PLN prefers the grid stability over injection of renewable based-power 

especially from small-power plants which cannot provide constant reliable electricity. 

For example, PLN is already opposing the 75MW Sidrap wind power plant in Sulawesi 

(completed in 2018). This is because the electricity supply from the plant is fluctuating 

and it requires coupling with hydro power plant to meet the base load, making it more 

troublesome for PLN to meet the electricity demand [8]. One respondent raised an 

important question: “A blanket target for renewable penetration 20-30% sounds good on 

paper but is the grid ready for it?”. 

 PLN is a state-owned enterprise with a business model that has been stabilised and 

reinforced over decades. A shift to renewables, which can be facilitated with innovative 

and sustainable business models, would mean a change in the business model logic of 

PLN and it is not very keen for such a disruptive change. 

 Lastly, PLN has to juggle between three things: reliability and affordability of electricity, 

extending the accessibility and availability of electricity to the dispersed islands of the 

archipelago, and being financially solvent. Thus, presently, renewable-based electricity 

is not one of its priorities [4],[7],[9].  

In conclusion, there are a multitude of factors that inhibit PLN from adopting renewables and 

limited reasons for expanding them. This was also reflected in the interviewees, where a 

majority of the participants considered PLN as the largest barrier for the penetration of 

renewables. Unless the regulatory instruments pave a path for PLN’s business model to be 
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sustainable with renewable-based electricity generation, it is likely that it remains opposed to 

the development of renewable energy in Indonesia.  

VII. Regional Governments 

As described earlier, the autonomy law of 1999 led to a devolution of powers from the central 

to the regional governments especially the regencies (kabupatens) and cities (kotas) (Bell, 

2003). Regional provinces, regencies and cities are involved in drafting electricity plans, 

providing permits and implementing renewable energy project at the local level. Depending on 

the size of the region, several subnational offices (dinas) for energy, infrastructure, forestry and 

other policy areas can be involved in the aforementioned activities(Marquardt, 2016). These 

offices oversee whether renewable energy projects are in agreement with prevalent regulations 

and policies, usually with little coordination among them. This often results in project delays 

which are further compounded due to corruption or rent seeking in the form of “project fees”. 

The support of the local government (every level below provincial) is crucial for developers 

involved in renewable energy projects, especially when permits need to be sought. Despite the 

introduction of Omnibus Law in 2019 which aims to simplify the land acquisition process and 

the formation of Online Single Submission (OSS) System for businesses to obtain licences 

throughout Indonesia(PwC, 2018b), many interviewees highlighted that local governments 

remain a critical blocking factor for renewable energy permits. The situation is worsened by the 

fact that local governments often lack a general understanding of renewables and the capacity 

and resources for sustaining the outcomes of renewable energy projects. There are very few 

specialists at the local level and renewables are predominantly perceived as means of rural 

electrification or transitional sources to eventual grid-connected fossil-fuel based supply 

[2],[10],[11]. Moreover, the implemented renewable energy projects also tend to suffer from 

long-term maintenance issues (Blum et al., 2013; Derks & Romijn, 2019).  

The provinces (provinsi) between the central and local governments are relatively weak in terms 

of administrative powers and primarily play the role of a mediator between the top and bottom 

levels of the government. Nonetheless, the provincial governments take the lead in developing 

regional energy and electricity development plans and resolving conflicts between regencies 

over cross-border projects. The administrative and coordinating competencies and the 

capacities of provincial governments also considerably varies across the provinces, with Java 

and Bali being relatively more advanced than others (Marquardt, 2016). This can potentially 

lead to different levels of RE development in different provinces. As one respondent put it: 

“Some provinces (Sumatra) have really aggressive RE targets, while eastern provinces like Papua 

lack qualified people for even formulating a regional energy plan”.  
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VIII. Coal and other Fossil-fuels Industry 

As mentioned earlier, the fossil-fuels industry (especially coal), plays a significant role in the 

Indonesian electricity sector by employing thousands of people and providing massive 

contributions to the state’s budget. Any policy that diverts the electricity sector away from coal-

based generation risks the amount of revenue generated, jobs created, and foreign exchange 

earned by the coal industry. This grants a strong leverage to the industry to influence policy 

making processes regarding renewables. As one interviewee put it: “The main actors in the power 

sector are the coal guys. They are the face”.  

As noted earlier, the strength of the coal industry is also due to its close connections with the 

members of the parliament. A 2019 documentary exposed the strong ties between the energy 

industry and the country’s political elites. For instance, many coal-fired power plants in Java 

are jointly owned by companies involved in coal mining. The shareholders and founders of 

many of these companies are ministers, parliamentarians and close aides of the president. The 

documentary also reveals that some of energy policies were specifically drafted to benefit coal 

companies involved in power generation. According to one respondent: “You can gauge the 

strength of the coal lobby from the fact that it just takes 15 days for them to get a project approved 

even during covid-19 crisis whereas renewable-energy projects take more than 3 months and 

sometimes even years to get approved”. 

Furthermore, the coal industry continues to receive gigantic subsidies which, apart from the 

enormous coal reserves, allow thermal power plants to provide extremely cheap electricity (3 

cents/kWh) to PLN (Bridle et al., 2019). This, in turn, enables PLN to keep the consumer 

electricity tariffs low – a key priority of many governmental bodies. Thus, the Government plans 

to keep using coal and gas as a major source of capacity expansion, as depicted by the increased 

projected usage of both fuels for electricity generation in PLN’s 2018-2027 RUPTL (PwC, 

2018b). This means that the strength of the coal industry to subdue policies that favour 

renewables is not expected to decrease in the foreseeable future.  

IX. Independent Power Producers and Private Businesses 

IPPs form the renewable energy largest investors in the Indonesian electricity sector, however, 

their profitability is determined by the prices set or negotiated through PPAs and their costs. As 

noted earlier, the prices (BPPs) vary by the region and the type of renewable resource. The 

interviews conducted with IPP employees and developers revealed that the FiTs (BPPs) pose a 

major barrier for them to make a return on their investments [1],[3],[8]. Firstly, in regions 

where regional BPP is less than national BPP (such as Java and Bali) it is extremely hard to 

negotiate a competitive price for renewables because coal-based power plants can provide 

cheap electricity while maintaining their profits. Secondly, in regions where regional BPP is 

higher than national BPP, the 85% of the BPP rule means that IPPs would only be interested to 

invest in hydro and geothermal, which have long payback periods and uncertainties regarding 
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issuance of permits. This has pushed most of the IPP investments to small-scale power plants in 

remote areas.  

IPP developers are also concerned with the uncertainties surrounding their investments. 

Frequently quoted examples include the resistance of local governments to issue permits for 

hydro and geothermal projects, and the 2017 geothermal law which mentions that a PPA can 

only be undertaken by PLN once the geothermal resource has been proven. This leads to IPPs 

seeking unofficial agreement from PLN whether their PPAs will approved and if they will be 

able to cost-effectively exploit the hydro or geothermal resource.   

Another important factor for IPP investors is the ability to maintain ownerships of their assets. 

However, until recently, IPPs had to operate under the BOOT business scheme i.e. all of IPPs 

assets have to be transferred to PLN once the PPA ends. This meant that the IPPs had to make 

a return on their hefty investments within a limited period, raising the costs to levels 

unacceptable for the investors. Consequently, between 2017-2019, very few PPAs were signed.  

Lastly, IPP investors are also not content with high bureaucratic and manufacturing costs for 

renewables in Indonesia. The high bureaucratic costs arise from managerial inefficiencies at 

various jurisdiction levels (e.g. in issuance of permits) or from corruption (e.g. bribery in the 

form extra “project fees”) while high manufacturing costs are due to the local content regulation 

(e.g. every single unit of solar power should have an input of at least 43.72% local goods and 

services). This factors drive up the costs of locally produced renewable technologies, making 

them less appealing for investors.  

While private businesses, do not have to deal with the PPA regulations, they still have to face 

the high costs of doing business in Indonesia. This was cited as one of the major barriers for 

private businesses by the interviewees [6],[12],[13]. Another significant concern of private 

businesses is securing funding for their projects. To obtain investments, private businesses need 

to prove their credibility by showing that they have previously secured profitable projects from 

reputable customers  To obtain loans from financial institutions, they need to provide collateral 

or a guarantee from a reputable person/organization. Both type of funds require them to have 

secured projects in the first place putting them in a cyclic paradoxical situation [5], [12], [13]. 

Consequently, most private businesses are still operating at small-scale in the electricity sector 

by employing new developing new business models to circumvent aforementioned barriers.  

Both IPPs and private businesses want higher prices, investment certainty, funding 

opportunities and reduced costs. While they have considerable understanding of these issues 

and show significant levels of engagement and support for renewable energy development, they 

have relatively little say in policy making processes.    
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X. Development Agencies and Civil Associations  

Development agencies have long played a supportive role for the development of renewables 

in Indonesia through direct investments as well as demonstration projects. Similarly, civil 

associations and environmental interests groups have high level of engagement with renewable 

energy development in Indonesia. They lobby for renewable-energy by facilitating 

communication between IPPs and the Government, assisting RE businesses in obtaining funds, 

and driving public attention to sustainability issues surrounding fossil-fuels. However, most 

interviewees noted that the impact of these organizations is not very high. This is because of 

three reasons. Firstly, while donor-driven projects are useful for building local capacities and 

conducting feasibility experiments for renewable energy development, they are generally 

plagued with scaling problems [2],[5],[11],[14]. Secondly, even though the funding provided 

by international organizations or that arranged by civil associations usually offers zero or low 

interest rates, it form a very small portion of the total financing required for large-scale 

renewable energy projects [2],[5] (IISD, 2018). Lastly, the actual policies that are implemented 

often markedly digress from those recommended by donor organizations and civil society 

groups [2],[5],[11],[14],[15]. 
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Table 5. Summary of actors and their interests, power and engagement for the development of renewables in the Indonesian Electricity Sector  

 

Actor Group Description Activities & strategies for or 
against renewable energy 

Knowledge, Capacity & Power Engagement & Commitment 

President and 
NEC 

Joko Widodo has been the 
president of Indonesia since 
2014. 

NEC is involved in setting up 
NEP, formulating RUEN and 
policy coordination. It is 
headed by the president but 
reports to the Energy Minister 
as well.  

Enhancing energy security, reducing 
subsidies, and ensuring universal 
access through a transition towards 
RE while prioritizing low electricity 
tariffs. 

The president maintained the 23% 
RE target inherited from the 
previous government 

Both NEC and president exhibit high 
knowledge, capacity and power regarding 
RE implementation. The president can 
issue or revoke any regulations set by 
MEMR and NEC is involved in setting 
high-level targets for the country.  

The president is supportive of RE 
development but engagement is low due to 
conflicting concerns of affordability and 
accessibility of energy versus renewable-
based energy (which is perceived as 
expensive compared to fossil fuels). He is also 
concerned with more pressing matters than 
energy such as poverty, unemployment, 
infrastructure development etc.  

The NEC has a high level of engagement with 
RE development. However, its role is not very 
transparent as it consists of several ministries 
with competing interests and agendas. 

The Parliament 
(DPR) 

DPR consists of 575 elected 
members with varying 
political agendas. It oversees 
and ratifies ministerial 
budgets and legislation.  

Some members have either direct 
financial stakes or strong historical 
relationships with the fossil-fuel 
industry. Most are in strong 
opposition to electricity tariff hikes.  

DPR has high levels of power and capacity 
in approving or rejecting RE budgets and 
based policies. However, Knowledge and 
capability of  

Most DPR members have other pressing 
concerns in their respective constituencies so 
energy matters take a back-seat apart for 
electricity prices. Engagement and support for 
RE is generally low.   

Ministry of 
Energy and 
Mineral 
Resources 
(MEMR) 

MEMR is the Principal body 
for creating and 
implementing RE policies. It 
governs electricity sector 
through two directorates.  

MEMR resonates the presidents 
commitments to keep electricity 
prices low. The DGNREEC is a big 
promoter of RE but the DGE frames 
renewables as expensive and 
uncompetitive with fossil fuels.  

MEMR’s knowledge, capacity and power 
for RE implementation is high. It 
formulates policies for the electricity 
sector including approval of PLN’s long-
term business plan (RUPTL). The 
implementation of policies and plans, 
however, are PLN’s responsibility.   

MEMR is strongly engaged with issues 
concerning renewable development. Like the 
president, it has to balance between energy 
access and affordability, and renewable-
energy development. The commitment level 
of MEMR, however, is affected adversely by 
PLN’s requirement to keep costs low.   
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Actor Group Description Activities & strategies for or 
against renewable energy 

Knowledge, Capacity & Power Engagement & Commitment 

Ministry of 
Finance (MOF) 

MOF governs the state 
budget, fiscal incentives, and 
government guarantees for 
power projects including 
subsidy provision to PLN.  

MOF provides fiscal and tax 
incentives for RE development. 
However, its key priority to reduce 
subsidies for PLN and ensure its 
financial viability. It is the only 
government branch that supports 
higher consumer electricity tariffs.  

MOF also has high influence over the 
electricity sector because  it decides fiscal 
incentives that RE projects receive and the 
subsidies awarded to coal industry. It 
plays a role in setting FiTs for renewables.   

MOF is largely opposed to any measure that 
would increase the subsidies for the electricity 
sector. It currently frames renewables as 
expensive and uncompetitive with fossil-fuels 
and, hence, frequently vetoes RE-favored 
policies. 

Other 
Important 
Ministries 
(MNDP, MSOE, 
MOEF, CMMI, 
CMEA, MOHA) 

They play various small but 
important roles in the power 
sector.   MNDP does the long-
term electricity infrastructure 
planning and MSOE is a 
shareholder of PLN.   

They have the power to veto the 
implementation of RE projects at 
various levels of jurisdiction. The  
overlapping or unclear 
responsibilities also hampers 
interministerial coordination  

Knowledge, capacity and power are highly 
variable depending on the type of ministry 
and specific area e.g. in matters 
concerning PLN, MSOE is quite influence 
and in issues related to forest areas, MOEF 
plays a significant role.  

Generally, their perception is that renewables 
are not yet cost-competitive with fossil-fuels. 
Thus, engagement and commitment levels are 
low.  

Perusahaan 
Listrik Negara 
(PLN) 

PLN is the state-owned, 
vertically integrated, 
monopolistic electricity 
provider that generates most 
of the electricity and fully 
owns T&D networks. It is also 
responsible for engaging with  

Current business model of PLN is 
firmly established around low-cost 
electricity generation from coal. It 
has little incentive to pursue 
electricity generation from relatively 
expensive RE resources, which 
would also require gird upgrades.   

As the most important player, PLN has 
high levels of knowledge of the electricity 
sector, although it might be limited to 
fossil-fuel based infrastructure. It is 
believed to have high power and capacity 
to influence policy-making due to its close 
ties with many MEMR.  

PLN is already struggling to maintain its 
financial solvency. Thus, it has a strong 
incentive to avoid any RE-favored policies 
that could potentially increase its costs.    

Regional 
Governments 

They develop their own 
electricity development plans 
and play an important role in 
project implementation and 
issuance of permits.  

Coordination between the various 
offices at the regional level results 
in significant project delays. Rent-
seeking is also a common 
phenomenon.   

They lack a general understanding and 
capacity to implement RE projects. 
Regencies and cities have significant 
power in project implementation 
particularly the issuance of permits. 
Provinces generally play a coordinating 
role. 

Overall the engagement and commitments of 
regional governments are low because  
renewables are predominantly perceived as 
means of rural electrification or transitional 
sources to grid-connected fossil-fuel based 
supply 
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Actor Group Description Activities & strategies for or 
against renewable energy 

Knowledge, Capacity & Power Engagement & Commitment 

Coal and other 
Fossil-fuels 
Industries 

Coal is one of the major 
industries in Indonesia and 
significantly contributes to 
the state’s revenues.  

Coal industry plays a vital role to 
provide energy security and 
currently dominates the electricity 
generation. The industry has strong 
ties with politicians and seeks to 
preserve its supremacy of the power 
sector. Overall, the coal lobby is in 
strong opposition to RE 
development.  

While they have strong expertise in coal 
mining and coal-based power generation, 
their knowledge of renewables is 
inadequate, apart from some companies 
like Tripatra Multi Energi which have RE 
subsidiaries. Their influence is strong due 
to strong relationships with government 
officials and parliamentarians.  

A shift to renewables would incur highest 
losses for the coal industry. Therefore, they 
have no interest in RE development and, 
currently, do not perceive renewables as a 
major peril because they can provide 
electricity at extremely cheap prices.  

Independent 
Power 
Producers and 
Private 
Businesses 

International and local 
investors involved in RE-
based PPAs with PLN (IPPs) 
and RE consultancy, 
equipment distribution and 
system integration (private 
businesses)  

They are involved in implementing 
renewable energy projects at 
various scale. Their confidence to 
invest depends on the prevailing RE 
regulations and policies and their 
profitability is determined by PPAs 
(IPPs) or their business models 
(private businesses)  

 

This actor group has the high knowledge 
of RE development including RE 
technologies, financing requirements, 
supportive policies and PPA negotiations. 
Their capacity is usually determined by 
the amount of funds they can gather for 
power projects and their influence is 
dependent on political connections.  
 

They are among the front-runners in terms of 
engagement and commitment for the low-
carbon energy transition of Indonesia. 

Development 
Agencies and 
Civil 
Associations 

International donor agencies, 
governments, development 
corporations and banks that 
provide direct funding or 
conduct RE demonstration 
projects. These also include, 
local civil society groups that 
lobby for RE development.   

They exhibit a strong focus RE 
development (even more than GOI) 
and support Indonesia’s targets 
under SDGs and NDCs through 
demonstration projects, financing, 
policy advise and advocacy.  
 

 
They also have high levels of knowledge 
regarding RE development but their 
capacity has historically been limited to 
demonstration projects. Their influence is 
dependent on the funding and the scale of 
RE projects they undertake. This group 
generally does not have any influence on 
RE  policy and regulations.  

They display high levels of engagement, 
commitment and support towards RE 
development in Indonesia.  
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5.1.2 Stakeholder map and Synthesis 

To analyze the power, interest and engagement of different actors in developing and promoting 

renewable energy, Figure 23 displays them in a stakeholder map. The map was based on the 

analysis conducted in the previous section as well as insights from literature and interviews. 

Although the stakeholder investigation presented in the map is qualitative and subjective, it 

provides a quick snapshot of actors and their influence (agencies) on Indonesia’s ability to meet 

its RE targets.  

 

Figure 23. Stakeholder map showing the power, interests and engagement of electricity system actors for 
renewable energy development 

At a first glance, it is clear that none of the actor groups currently belong in the top right corner 

of the stakeholder map i.e. having high interest and power to develop renewable energy. The 

groups that show the highest interests, knowledge and engagement are the ones directly vested 

in clean technologies: IPPs, Private Businesses and Development Agencies. However, as noted 

before, they have limited power to enact large-scale changes because their logic (and business 

models) of providing renewable-based electricity differs from the logic of the incumbent 

electricity system which strives to provide cheap and affordable fossil-fuel based electricity.  

Although, the group with the highest powers (the President and the Parliament) have ratified 

ambitious renewable energy targets as part of NDCs and SDGs, they show little engagement 

and interests in developing renewable energy. This is because priorities are skewed towards 

other issues such as economic progress and keeping electricity tariffs low and, as a result, the 

RE targets have not prompted policy-level changes to ensure the achievements of those targets.  
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The ministries and NEC exhibit much larger power than IPPs and development agencies, 

however their expectations and priorities are not aligned. The two directorates within MEMR 

(DGE and DGNREEC) have competing interests, with DGNREEC promoting renewables and 

DGE framing them as uncompetitive. Overall, the MEMR wants to keep electricity tariffs low 

and increase electricity access. This shifts its interests towards fossil-fuel based generation as a 

cheap and a “more reliable” alternative to renewable energy, which also resonates well with 

MoF due to reasons of lowering subsidy costs of the electricity sector. The other ministers, 

having same influence but lower interests in developing renewables, also pose a barrier because 

they frequently veto renewable-favored policies put forth by MEMR.  

PLN’s monopoly of the electricity sector, which has been strengthened over the decades, 

provides it with a de-facto veto on the implementation of policies. Its key performance 

indicators of providing electricity access to a burgeoning population while keeping electricity 

tariffs minimal, means that it has to keep adding coal-fired plants to existing capacity already 

dominated by fossil-fuels. This also supports the power position of the coal industry, which has 

strong ties with the politicians and risks to lose the most from the shifting of the electricity 

sector towards renewables. Thus, together the two actors exhibit a strong opposition towards 

RE development, which in-turn, further perpetuates their carbon lock-in.  

The regional governments, though not as influential as the ministries, also pose a barrier for RE 

implementation. They generally lack understanding and capacity to implement RE projects and 

do not perceive renewables as long-term electricity provision sources. This is in addition to 

other local-level problems of horizontal incoordination, delays in issuance of project permits 

and extra bureaucratic costs due to corruption.   

In summary, the actor analysis shows that the most powerful actors in the Indonesian electricity 

sectors are less inclined to develop renewable energy and the stakeholders that have much 

higher interests lack the influence to enact large-scale changes. Consequently, if a stricter policy 

regime favoring renewables is not introduced this tug of war between interests and power will 

continue to fuel the rhetoric of setting targets without any concrete actions being taken on-

ground. From the actors’ perspective, the development of renewables is not just affected by the  

power struggle between them but, as IISD (2018) point out, also determined by the Indonesian 

“Energy Trilemma”. The actors involved in policy-making for renewables are faced with three 

mutually competing goals: keeping electricity tariffs low, avoiding electricity subsidies, and 

meeting renewable energy targets (Figure 24). Ideally, the policymakers would like to achieve 

all three objectives but, in reality, it is already difficult to meet two of the above goals. For 

example, significant progress could be made towards renewable energy targets if PLN provides 

higher tariffs to IPP developers. This would result in the burden of “extra costs” being shifted 

to consumers in the form of higher electricity prices – which would be electorally damaging to 

politicians. Instead, this tariff hike could be compensated with higher subsidies – but that would 

put a financial strain on the state’s budget.   
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Figure 24. Indonesia’s Energy Trilemma. Adapted from IISD (2018) 

5.2 Institutional and Infrastructural Analysis 

The important formal and informal institutions in the Indonesian Electricity Sector have already 

been identified. This section deliberates them in terms of the barriers and opportunities they 

offer for the development of renewable energy in Indonesia. The literature review combined 

with the thematic analysis of the interviews led to three important findings: (a) the formal and 

informal institutions are deeply intertwined in the complex electricity system of Indonesia i.e. 

there are some informal institutions that determine or affect the formal institutions and vice 

versa, (b) most of the institutions that affect the Indonesian electricity sector fall under the two 

dominant themes of ‘Economics’ or ‘Governance’ and, (c) the infrastructure inadequacy of the 

electricity sector, such as transmission and distribution networks, are more of an economic 

factor rather than a technological one i.e. they are constrained due lack of finance, not because 

of inadequacy or unavailability of technology.  Therefore, to make the institutional analysis 

more succinct, the material elements, formal and informal institutions are presented through 

the lens of the ‘Economics’ and the ‘Governance’ of renewable energy in Indonesia.  

5.2.1  Economics of Renewable Energy 

Transmission and Distribution Networks and Geography of Indonesia  

Several technical and geographical constraints of the Transmission and Distributions Networks in 

Indonesia affect the development of renewables, including the topographical dispersing of grids, 

intermittent nature of renewable resources, large distances between resources and demand centers 

and underdeveloped grids in certain regions.  

Indonesia, an archipelago of 17,508 islands that stretch over 5000 kilometers, faces a unique 

challenge for constructing and operating its T&D networks. Most other developing countries 
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aim to connect all population centers to a large, single national grid.  This would be impossible 

in Indonesia where the resources and demand areas are located far away from each other 

[2],[4],[7]. As shown in Figure 25, both solar and wind resources are erratically distributed 

across the country. Most of the high solar potential is located in the small southern or eastern 

islands whereas typical mean wind speeds at 100m height are higher (5-6 m/s) in the coastal 

regions than in the inland areas (3-4 m/s) (IRENA, 2017b). Some of the best sites located in 

densely populated province of Java, which hosts more than half of the Indonesian population, 

cannot be exploited either due to spatial constraints or due to competition from cheap coal-

based power generation. On the other hand, the areas which have good renewable potential 

and availability of low-cost land are located far from demand centers with underdeveloped or 

non-existent grid infrastructure [2],[4],[7],[8]. Similarly, while Indonesia benefits from 

significant hydro and geothermal resources on almost every island, the large reserves are 

usually distant from the populated areas. For example, Borneo exhibits a significant hydro 

potential in the north but most of the population resides in the south [7] (Ea Energy Analyses 

& Danish Energy Agency, 2019). Exploitation and deployment of these renewables resources 

would require a considerable expansion and integration of transmission networks. 

 

Figure 25. Photovoltaic power potential of Indonesia (top) and mean wind speeds at 100m height across 
Indonesia (bottom). Figures generated using DTU (2019) and Solargis (2019). 

The variable output from some of the renewable resources also puts a constraint on the T&D 

networks. The grid control system of Indonesia was developed before the introduction of 
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renewables and so it is technically underdeveloped to handle the intermittent supply of 

electricity from renewables (IISD, 2018). The transmission is also a problem since the current 

grid can only dispatch electricity at 30 minute intervals whereas renewables require a higher 

degree of continuous dispatching [4]. This has led to several challenges for PLN to integrate 

renewables into the grid. For example, the 75MW Sidrap wind farm in Sulawesi  caused several 

blackouts due to sporadic electricity supply and so PLN had to couple it with hydro power 

plants, which is both technically and administratively problematic [8]. To address the future 

recurrences of this problem, PLN requires solar and wind IPP power plants to install energy 

storage which raises their investment costs but the price they receive from PLN remains the 

same [8]. As a result, most IPPs tend to invest in hydro and geothermal, leading to under-

exploitation and under-diversification of other renewable resources.  

The aforementioned issues can be overcome by a combination of upgrading grid infrastructure, 

adding energy storage to the grid network, enhancing expertise on grid management and 

control, and further integrating regional grid networks. However, while Indonesia has the 

technology to expand and upgrade the electricity networks, it severely lacks the financial means 

to do it. The 2009 Electricity Law grants exclusive rights to PLN to own and operate T&D assets 

(PwC, 2018b). As a result of this monopolization, third parties cannot access the grid directly 

to supply electricity. Many respondents were of the view that a lack of independent regulatory 

agency potentially leads to discriminatory practices in terms of grid access. Employees of PLN 

also highlighted that the grid management processes within PLN are not transparent and 

streamlined [4],[7]. This is evident from the fact that the Java-Bali grid is well-maintained 

whereas some PLN substations in the east do not even have the technical data of the electrical 

assets which they have to manage [4]. The electricity sector, in this respect, contrasts with the 

oil and gas sector where competition resulted in better management of the value chain and 

improved service provision, even by the state-owned enterprise (PwC, 2019). Several people in 

the energy sector think that introducing a similar competition by opening up the electricity 

sector to third parties, at least in the generation and retail, would result in improvement and 

expansion of the grid, and hence, better integration of renewables [8].  

The Government has taken some steps to increase the involvement of private sector in the T&D 

sector. The MEMR introduced “power wheeling” in 2015, which allows IPPs and PLN to jointly 

use the networks for optimizing the supply of electricity (PwC, 2018b). However, it has failed 

to achieve its desired impact because the regulation does not provide details of technical and 

financial procedures for T&D network access leading to PLN prioritizing its own power plants 

for dispatching electricity along with other technical and tariff issues with IPPs [2](IESR, 

2018a). This shows that where the implementation of renewables is technically viable, the 

financial and regulatory barriers hold back their deployment. Thus, the subsequent sections are 

going to explore these factors and the constraints they present.  
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Electricity Tariffs and Profitability of Investments 

The electricity tariffs are the single most important factor that determine profitably of investments 

and tariff setting has largely been ineffective in boosting third-party renewable energy investments 

in the electricity of Indonesia.  

FiTs for renewables in Indonesia are either determined through average cost of electricity 

generation (BPP) or through B2B negotiations between IPP and PLN (see Table 4). The areas 

where regional BPP is higher than national BPP, the tariff is capped at 85% of the regional BPP 

and the regions where regional BPP is less than national BPP, the tariff is determined through 

B2B negotiations (PwC, 2018b). The largest electricity demand regions of Java, Bali and 

Sumatra, which form 80% of the total electricity demand, are mainly powered through thermal 

power plants running on cheap coal obtained from enormous reserves in those regions (IISD, 

2018). This allows coal-based power plants to charge a very cheap price to PLN (3-4 cents 

USD/kWh) as compared to renewables (7-10 cents USD/kWh - average conservative estimate), 

making renewables uncompetitive [1]-[4],[7]-[11],[14],[15](IISD-GSI, 2017). The only ways 

for renewable energy investors to ensure the financial viability of their projects is to either 

reduce their costs, which is hard considering renewable energy technologies are still in their 

infancy in Indonesia, or shift their investments to remote areas, where electricity demand is 

generally low and the grid is underdeveloped [8]. While this can be seen as effort by the 

government to encourage private sector investments in geographically isolated areas (Schmidt 

et al., 2013; Williams et al., 2015), the returns that investors get for funding projects in such 

areas are not guaranteed because of a host of other factors such as uncertainty of successful 

B2B negotiations, potential resistance by local communities, lower electricity demand, high 

connection costs due to large distance between points of use, and lack of local purchasing power 

for electricity.  

Even in remote areas, PLN has been reported to sign diesel and gas PPAs at price above market 

averages (IISD, 2018). This is because for some projects, PLN purchases low-cost fuel from 

Pertamina, state-owned fuel company, and supplies it to generators. As noted earlier, Pertamina 

is also involved in rural power installations via its subsidiary Pertamina Power. This creates 

potential conflict of interests in rural electrification projects. Various fuel distributors, which in 

some cases are subsidiaries of PLN, are able to make guaranteed profits by supplying diesel to 

such fossil-fuel power plants (IISD, 2018). Thus, renewable energy projects in some remote 

regions are likely to face resistance due to such vested interests. Moreover, even though diesel 

power plants have high emissions and exorbitant costs of generation, around 22 cents 

USD/kWh in 2019 (Perusahaan Listrik Negara, 2020), it appears that their high upfront costs 

and thus the long payback periods make PLN less keen on replacing them until the capital costs 

are recovered [1].  

Theoretically, the B2B negotiations should allow investors to obtain a higher tariff in regions 

where the local BPP is less than national BPP, but it is often not the case. Several respondents 
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pointed out that PLN aggressively negotiates the price and many investors are discouraged to 

invest because projects where the offtake prices are not fixed are deemed risky. Furthermore, 

the negotiated price is subject to MEMR’s approval, prolonging the bureaucratic procedures for 

the investors and increasing their risk perception(IESR, 2018a). The use of BPP instead of 

market price also burdens investors with greater financial exposure because of the uncertainty 

that the tariffs are going to change whenever BPPs change (Global Business Guide Indonesia, 

2017) [11]. Another criticism of BPP is that it does not include transmission and distribution 

costs and PLN requires all IPPs to construct their own connection lines to the transmission grids 

which can be quite expensive especially if the renewable source is located far away from the 

network, which is mostly the case for geothermal and hydro power plants [4].  As such the BPP, 

does not echo the levelized cost of electricity (LCOE) of renewable-based power generation, 

which is calculated by including capital and operational expenses, interests rates and amount 

of electricity sold (Blum et al., 2013). Moreover, the BPP does not take price appreciation into 

account, which is required by investors as inflationary compensation. There have also been 

reports that confusion between PLN and investors due to unclear regulations on BPP has led 

cancellation of projects. For example, one participant shared an incident about the withdrawal 

of investors from a geothermal project in Sulawesi due to confrontations with PLN on BPP. The 

investors had made their project calculations based on the regional BPP of the power plant’s 

location but PLN insisted on using the transmission area BPP, which was half of the former. 

This resulted in lengthy negotiations between the two parties which were not fruitful and 

ultimately the project was terminated [11]. 

Unlike other countries where FiTs are decreased with increased penetration of renewables, it 

appears that while Indonesia did not pursue any digression rates10 in the primary years of 

introducing FiTs (Bakhtyar et al., 2013), it has reduced FiT rates over the years despite stagnant 

development of renewable energy (IESR, 2018a). Older regulations (before MEMR Regulation 

No. 50/2017) assigned higher tariffs to renewables(PwC, 2018b). However, these were still not 

effective in encouraging investments in RE. PLN was unwilling to sign PPAs with third-parties 

because it had to pay higher tariffs to RE developers while electricity prices remained horizontal 

and the electricity subsidies for the utility were being severed (IESR, 2018a; PwC, 2018b). The 

FiT mechanisms that have been used thus far in Indonesia, lack instruments such as renewable 

surcharges or carbon taxes, that could be used to fund increased tariffs for renewable energy 

investors. However, as described earlier, the deployment of any form of surcharges in the 

Indonesian electricity sector, whether its increasing electricity tariffs or imposing taxes on coal-

based generation, is a highly political issue. A majority of DPR officials are not in favor of higher 

electricity tariffs because that would adversely affect their ability to get re-elected [8]. 

Meanwhile, any form of carbon tax would be opposed by the coal lobby which has strong 

influence in policymaking processes [1],[3],[4]. Thus the only way out is for policymakers to 

                                                

10 A gradual decrease in the FiT rates year-on-year 
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come up with bold and innovative policy instruments that reduce the influence of vested 

interests of the coal industry in the power sector, decrease the costs of renewables and bring 

the renewable tariffs closer to the market price.  

Following the lead of India and Brazil, Indonesia has already experimented with some 

alternative pricing mechanisms (Oettinger, 2013) e.g. In 2017, the government conducted an 

auction for 167.5 MW of solar projects in Sumatra (IISD, 2018). Such auctions reveal insights 

about the current market of a technology by allowing renewable energy to be procured through 

a competitive bidding processes. The greater the number of auctions the greater opportunities 

for monitoring price changes and adjusting tariffs. In many countries, the increasing use of 

reverse auctions to uncover competitive prices has led to unprecedented low prices for solar 

power. For example, solar PV bids have dipped as low as USD 29.9/MWh in UAE, USD 

67.4/MWh in Zambia and USD 71.4 /MWh in India (IRENA, 2017a), making solar power 

extremely competitive with conventional energy sources. However, the LCOE estimated by 

BNEF (2014) for solar in Indonesia (between USD 100-275/MWh), is exorbitant compared with 

the auction-based prices in other countries. So far such auctions have only been restricted to 

small solar projects in Indonesia, some of which are already facing regulatory controversies (PV 

Magazine International, 2019). Since the costs vary significantly between small and large-scale 

projects, it is important to study the results of auctions over a diverse range of projects. Future 

regulations could move in direction employing of auctions for large-scale projects as well. 

Moreover, an important point to note here is that the success of auctions depends on 

competitive RE tariffs. This is because investors will not be attracted to such auctions when they 

learn about the adverse market conditions.  

While the BPP mechanism ensures low electricity tariffs and avoids subsidies for renewables, it 

is ineffective for the financial sustainability of renewable energy projects. Alternative pricing 

mechanisms such as competitive normal and reverse auctions also allow the capping of prices 

but they bring tariffs significantly closer to market prices while keeping subsidies at a minimum 

and promoting cost-reductions. This presents an opportunity for Indonesia to explore such 

pricing mechanisms which have already led to rapid installation of large renewable energy 

capacities via third-party interventions in the electricity sector of other emerging markets. 

Moreover, it is interesting to note that after the 2014 subsidy reform, which pegged the gasoline 

prices to variable oil market prices, electricity is the only economic good whose tariffs are still 

set by the Government (Maulidia et al., 2019). 

Subsidies and the Impact of Coal Industry 

The enormous direct and cross-subsidies to PLN continue to sustain its reliance on coal as the 

primary generation fuel, thus perpetuating the unsustainability of its business model and the 

carbon lock-in of Indonesia’s electricity sector. 
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As mentioned earlier, the electricity sector receives extensive direct and cross subsidies through 

MoF and fossil-fuel industry (specifically coal). Before 2010, GOI’s spending on fossil-fuel 

subsidies outweighed the combined expenditure on defence, education, health and social 

assistance programs (Cheon et al., 2013). Although from 2015 onwards the government 

showed a policy intent to reduce energy subsidies (The World Bank, 2018), the financial outlay 

of fossil-fuel subsidies was 25 times more than the state’s health budget in 2018 (The Republic 

of Indonesia, 2018). Excessive subsidies often aggravate the same obstacles that they are levied 

to alleviate. Previous studies show that 84% of Indonesian energy subsidies, originally meant 

to benefit the low-income households, end up benefitting the wealthiest segment of the country 

because their energy consumption is the highest (Cheon et al., 2013). Moreover on a macro 

scale, these subsidies impede economic growth because they impose a huge financial burden 

on the state’s budget every year and, instead, the money could be more effectively utilized by 

spending on education, health, social security and infrastructure development (ADB, 2015).  

The subsidies provided to the coal sector, which are roughly five times higher than those 

provided to renewables (IISD-GSI, 2017), also artificially and secondarily reduce the national 

and regional BPP. Since the renewable energy tariffs are determined by the two BPPs, poorly 

developed renewable energy technologies effectively have to compete with subsidized and well-

established coal-based generation, which already enjoys significant economies-of-scale. IISD-

GSI (2017) conducted a comprehensive study of subsidies provided to coal and renewable 

energy in Indonesia. According to their estimates, removal of coal subsidies would result in the 

price of coal-based electricity to rise by USD 5 cents/kWh (IISD-GSI, 2017). If this new price is 

deployed for coal-based power plants, some of the renewable sources such as hydro and 

geothermal would produce cheaper electricity while others could become more competitive. 

Setting renewables tariffs based on BPP, which is essentially determined by subsidized coal 

prices in high demand areas, provides an unfair disadvantage to renewable development even 

before any investment can be made.  

In addition to financial costs, provision of electricity also includes externalities which manifest 

in the form of environmental and social costs to the society. These external costs are not 

accounted for by the current electricity system. In OECD countries and some developing 

countries, it is increasingly becoming common to introduce policies or reorient the financial 

system with the intent of valuing commodities based on their true costs which include their 

negative and positive effects on the environment and the society (IISD, 2018). On the other 

hand, the BPPs in the Indonesian electricity sector are pegged to generation costs only, and the 

impacts of coal-fired power plants on public health, climate change and environmental 

conservation are not considered by these prices. In a country where roughly 88% of the 

electricity is generated from fossil-fuels (mostly coal) (MEMR, 2018) and devastating effects of 

climate change are already emerging (Handayani et al., 2019), it is pertinent to factor the 

environmental and social costs into electricity tariffs. According to IISD-GSI (2017), the true 

costs of coal-based power generation in Indonesia, including subsidies and externalities, is 
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significantly higher than the cost of renewable-based power generation (Figure 26). It is 

important to note that these costs do not include impacts from life-cycle processes of coal-based 

technologies, including extraction, transportation and disposal. These are estimated to be 20 

times higher than those of renewable energy technologies (IISD-GSI, 2017), making an even 

stronger case to consider the cost of externalities in the determination of electricity tariffs. The 

development of renewables might present higher financial costs in the short-term but, in 

contrast to fossil fuels, they have significantly less long-term costs due to comparatively low 

levels of carbon emissions and air pollution.  

 

Figure 26. Comparison between costs of coal and renewable based power generation including 
externalities. Adapted from IISD-GSI (2017) 

The electricity tariffs based on generation (BPP) do not consider the long-term costs avoided by 

renewables. Instead, the BPPs are kept low through gigantic subsidies provided to PLN and coal 

industry, making it hard for renewables to compete with coal. Meanwhile, PLN continues to 

rely on such burdensome financial incentives to run its fossil-fuel-based power plants. This 

perpetuates a carbon lock-in in the current business model of the electricity sector. The negative 

externalities of power generation can be accounted for by employing a carbon credit trading 

system or levying pollution taxes. However, as noted earlier, the political climate in Indonesia 

is not (yet) favourable for such measures. Introduce such policies progressively could be a more 

pragmatic approach. For example, a possible starting point could be taxing certain customer 

segments and issuing green certificates or providing tax exemptions to large industrial 

consumers that utilize clean electricity in combination with a minimum purchase obligation of 

RE (renewable purchase obligations – “RPOs”) 11 imposed on PLN.  

                                                

11 Requiring power distribution companies to purchase a certain percentage of their requirements from renewables 
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5.2.2 Governance of Renewable Energy 

Policy and Regulatory Processes  

Inconsistent and uncoordinated policy making processes, obstacles in negotiating bankable PPAs 

and other regulatory problems (such as local content regulations and delays in permit and tender 

processes) cause uncertainty among third-party RE investors    

Policy and regulatory changes indirectly and adversely affect the costs to develop projects 

because of the time, effort and money spent in navigating and complying with the regulations. 

Sometimes they even lead to project cancellation due to impracticality of fulfilling all the policy 

requirements. When the regulatory climate is uncertain and inconsistent, investors start 

including the regulatory risks as additional costs in their investments, thereby decreasing 

investor confidence. These ‘extra’ costs can only be avoided if processes are well-structured, 

efficient and stable. Conversely, in Indonesia, many interviewees shared multiple stories of 

renewable energy projects being delayed for years due to difficulties in negotiating PPAs, 

applying for tenders, obtaining permits or complying with local regulations.  

The MEMR Regulation No. 50/2017 was issued with the intent of accelerating renewable 

development in Indonesia through third-party investments (PwC, 2018b; Widyawan, 2017). 

However, this regulation largely failed to have the desired impact and the number of PPAs 

dropped from a record high of 70 in 2017 to none in 2019. Moreover, out of the 75 PPAs signed 

between 2017-18, several did not reach a financial close with a number of projects being 

terminated by the end of 2019 (IESR, 2018b, 2019c). There were a number of reasons for this 

gigantic dip. Firstly, the BOOT (Build-Own-Operate-Transfer) business scheme was heavily 

criticized by investors because they had to transfer their assets to PLN once the PPAs ended 

[2],[4],[5]. For some projects, such as bioenergy, investors had to procure land ownership 

rights before they could operate their power plants (PwC, 2018b). The BOOT scheme essentially 

raised their costs, especially in areas where land was expensive such as Java and Bali, without 

offering them any compensation since the tariff levels were fixed (Draps et al., 2020). Moreover, 

the market participants had limited time to earn a return on their investments which was 

especially problematic for power plants requiring large upfront investments such as geothermal 

and hydro (PwC, 2018b). Secondly, the regulation replaced the possibility of PLN to directly 

award tenders to IPPs (direct appointment) with direct selection. Direct selection involves 

choosing a tender recipient from limited number of pre-selected IPPs. This strategy is considered 

unfavorable for certain type of RE projects which are location and resource dependent or 

require specific expertise.  Thirdly, the “must-run” dispatch scheme resulted in PLN prioritizing 

its own coal-fired power plants because the capacity required by PLN was generally higher than 

10MW (Draps et al., 2020). Lastly, as discussed earlier, this capping of electricity tariffs under 

this regulation greatly limited the profitability of investors.  
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MEMR recognized some of pitfalls of the previous regulation and issued an amendment (MEMR 

Regulation No. 4/2020) in February 2020 which addresses some of the investors’ concerns 

(Makarim & Taira S., 2020). The BOOT scheme was replaced by BOO (Build-Own-Operate) so 

the investors can keep the ownership of their assets after the termination of PPAs. PLN is now 

allowed to carry out direct appointment for tenders and has to prioritize electricity dispatch 

from all RE plants under the new “must-run” scheme. While the new regulation is intended to 

create a more favorable environment for third-party investors, many respondents believed that 

it fell short of addressing some critical issues. The amendment offers the possibility for existing 

PPAs to be adjusted under new BOO scheme, however, it is unlikely that PLN will renegotiate 

the existing contracts as this would mean renouncing its ownership rights of the power assets 

and project sites [4],[9],[16]. Moreover, the electricity tariff scheme remains the same under 

the new regulation. Without tackling the cardinal issue of renewable energy tariffs (especially 

in the consumption and population hubs of Java, Bali and Sumatra), and stipulating regulations 

that ensure stable and secure PPAs, it is probable that the changes introduced by the 

amendment will not (yet) lead to the much-needed proliferation of third-party investments in 

renewable energy which should have materialized in the ASEAN giant by now, given the 

upsurge observed in other regional economies such as Malaysia, Thailand and Philippines 

(Draps et al., 2020).  

The regulation on local content has also been reported as costly for renewable energy investors. 

While these requirements are easier to meet for power plants that are well established in 

Indonesia such as hydro and geothermal, they pose a significant financial barrier for 

technologies that have yet to experience economies-of-scale such as solar and wind. Several 

interviewees involved in solar PV businesses reported that it is considerably cheaper for them 

to import components from China rather than to source them from Indonesia [2],[5],[12],[13]. 

There have also been incidents where multinational companies have found it difficult to obtain 

approvals that their products comply with the local content requirements (Singgih, 2017a). 

Mandating local sourcing of materials raises capital costs for investors, ultimately plummeting 

the number of private businesses entering the renewable sector. While the original intent of the 

policy was to promote local industrial development, the gap between the international and local 

manufacturing costs is preventing solar industry from becoming competitive in Indonesia. Thus, 

a policy assessment is required to study if benefits provided by the local content regulation 

outweigh the costs to electricity sector.  

Renewable energy investors have also expressed their frustration over bureaucratic procedures 

in obtaining permits and applying for tenders. Several respondents pointed at the lack of 

transparency and complexity of processes. With regards to project permits, investors find it 

difficult to navigate through the procedural requirements, as some need to be fulfilled at the 

central level while others have to be complied with at the regional or local level [4]. Also, the 

local governments often lack the capacity or the knowledge to establish the permits resulting in 

project delays and extra costs [8](Marquardt, 2016). The situation is further worsened due to 
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land ownership issues, resistance from the local communities, bribery and rent-seeking (IISD, 

2018; Marquardt, 2016).  Project delays due to land acquisition and permits for conservation 

areas are a common phenomenon. Even on lands where power plants can be built, the Ministry 

of Environment and Forestry can take years to issue permits or not issue them at all. Use of land 

can also be contentious since many hydro and geothermal sites are located in remote areas, 

where local communities could oppose a project due to conservative beliefs or multiple owners 

could claim ownership of the land due to unavailability of formal land registration procedures 

or systems. In such cases, PLN was required to compensate all groups of people contending the 

ownership of the land. There have even been conflicts due to land registered under the 

government overlapping with private land(ADB, 2016b).  

The processes for tenders tell a similar story. Despite concerted efforts by the government to 

streamline the project procurement processes over the years, many vendors report lack of clarity 

in awarding of tenders with some IPPs pulling out investment due to procedural complications 

[6],[10]. While PLN implements certain quality checks before awarding tenders, the contract is 

de-facto awarded to the bidder with the lowest price [6]. This provides incentive for vendors to 

employ tricks that compromise quality and reduce the quoted price. Moreover, not all projects 

are tendered out because an investor can also directly propose a project to PLN [11]. In such 

cases, investors that are well-connected with PLN officials gain unfair advantage and the project 

is awarded uncompetitively. There have also been instances where government officials 

prematurely awarded contracts in exchange for bribes or support in elections. For example, in 

2019 multiple officials including the chief executive of PLN, a member of DPR and a 

governmental minister were involved in nepotism and bribery regarding the contract for Riau-

1 coal-fired power plant (Gokkon, 2019).  

Another crucial obstacle for investors that the current policy inadequately addresses is the lack 

of financing options available for renewable energy projects especially for small businesses. 

Particular concern was expressed over the unavailability of financing options such as loans from 

local banks. Renewable energy projects are generally capital intensive, but local banks perceive 

them as high-risk investments and only offer financing options with high interest rates. This 

leads to higher costs to finance the projects and lower rates of return, ultimately making the 

investment less attractive for the investors. The situation is more difficult for small businesses, 

which are required to have a portfolio of successful projects and some form of collateral or a 

personal guarantee from a reputable person/organization to prove their credibility before they 

can obtain financing for their project [5],[12],[14] (IESR, 2018b). However, business that are 

just starting cannot fulfil any of these conditions, making it extremely challenging for them to 

obtain local funding. Most new business try to seek financing from international donors, which 

is usually limited and requires the recruiting of expert finance professionals [12]. These 

challenges of projects’ financing create a negative feedback loop for new businesses and for 

learning effects to be realized in under-exploited renewable energy sources such as solar. In 

order to obtain loans, the businesses need a portfolio of successful projects or guarantees but 
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to complete those projects they need financing through loans. Similarly, prohibitive costs of 

solar PV in Indonesia lead to dwindling number PV projects. As a result, the technologies do 

not diffuse enough, no learning effects are realised, the costs remain high and few projects are 

initialized.  

The Presidential Regulation No. 4/2016 on the Acceleration of Electricity Infrastructure 

Development requires the prioritized use of renewable energy in order to meet the energy mix 

targets for Indonesia. It also obligates the government to support renewable energy 

development by providing fiscal incentives; streamlining and improving efficiency of licencing 

and permit procedures; setting the electricity tariffs; and providing subsidies for renewable 

energy (Baker & McKenzie, 2016). The current ministerial regulation (50/2017) and its 

amendment (4/2020) contradicts most of the presidential regulation’s directives especially with 

regards to electricity tariffs and renewable energy subsidies. The underlying intention of the 

presidential regulation is to boost the development of renewables not just by considering 

finances but also focusing on energy security and sustainable development (Maulidia et al., 

2019).  While the main actor regulated through policy is PLN, the complex horizonal and 

vertical governance structure of Indonesia, which involves multiple ministries and 

governmental offices, provides a barrier in materializing its impact on ground.   

Even though reforms are direly needed, the rigid and monopolized structure of Indonesia’s 

electricity system is restricted by the constitution, as Article 33 mandates the state to control all 

commodities deemed essential for public welfare such as electricity, coal, oil and gas. The 2009 

Electricity Law reaffirms the role of the state in administering the electricity supply business 

and strengthens the monopoly of PLN in the electricity sector. This has led to the indoctrination 

of nationalism as a strong guiding principle not just for policymaking but also for public 

perception of electricity as well [4]. Any form of liberalization is viewed as antagonistic to the 

constitution. The 2002 Electricity Law, which allowed greater third-party participation in the 

electricity sector, was annulled by the supreme court two years after it came into force. 

Similarly, in 2009 a controversial article that suggested the vertical unbundling (different 

business entities supplying electricity at different tariffs) and horizontal unbundling 

(geographical splitting of PLN into different business entities) was vehemently opposed by 

labour unions and civil society groups (Cheon et al., 2013). Nevertheless, the Government is 

currently deliberating over establishing a separate business entity for renewable energy under 

the Ministry of State-Owned Enterprises (MSOE), which is expected to promote better 

implementation of renewable energy policies [15] – and perhaps a baby step towards 

liberalization. 
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Energy Plans and Target Setting  

While the formulation of energy plans and setting of renewable energy targets convey a policy 

intent for a more sustainable electricity sector, the targets and plans lack clarity and consistency, 

and suffer from vertical and horizontal incoordination. 

The energy plans and renewable energy targets set by Indonesia are important because they 

show the Government’s resolution to electrify the island nation while securing it from the 

impacts of climate change. These agendas also signify a forward-thinking policy formulation 

that ascends from abstract objectives to quantifiable goals. Gauging the impact of these plans 

and targets becomes easier with definitive numbers. Although unfree of barriers, the energy 

plans and RE targets are opening gambits that can guide the path towards more coherent and 

enforceable renewable energy policies. 

Nevertheless, there are several aspects that have been disregarded in the processes of 

formulating energy plans and targets. Almost all of the respondents voiced concerns over lack 

of transparency from higher levels of the Government in setting the goals for renewable energy. 

To illustrate with an appalling example, many interviewees pointed out that most of the 

stakeholders in the energy sector, including Government and PLN officials, are not aware of 

how the target of 23% NRE by 2025 in the 2014 NEP was calculated. Sources privy to the matter 

informed that it was established in a plenary session of NEC by using the results of energy 

modelling carried out under RUEN and observing the renewable energy targets of neighbouring 

ASEAN countries. However, the NEC does not provide an explanation of the sources used to 

gather data or the assumptions used in the calculation of the targets [8]. Moreover, it appears 

that no consultation was sought from lower levels of Government in defining the 23% RE target 

[2],[3],[10],[15].  

It is also unclear how the established renewable energy targets will be achieved. The RUEN, 

which is theoretically supposed to provide a roadmap for the RE targets set under the 2014 

NEP, does not detail the specific milestones that need to be accomplished to make progress 

towards the specified RE targets. For example, the targets specify 45.2 GW of NRE capacity by 

2025 but as of 2018 roughly 8 GW is operational (IESR, 2018b) and the details of the installing 

the remaining 35 GW in the next five years are not clear [14]. For some of the renewable 

resources such as solar, the targets seem too ambitious. The RUEN sets a target for the solar 

installed capacity at 6.5 GW in 2025 and 45 GW in 2050 (IESR, 2019a). Many interviewees 

were of the view that these targets are impossible to achieve based on current growth rates of 

solar generation in Indonesia. As of late 2018, the installed capacity of solar power plants only 

reached 95 MW, while PLN projects only 2GW of solar installed capacity in its 2019-2028 

RUPTL (IESR, 2019a). According to independent modelling estimates by IESR, the share of NRE 

will only reach 15% by 2025 and only 23 GW of RE capacity will be installed instead of 45GW 

[14]. It is also important to note while RUEN, specifies capacity targets for renewables, it does 

not differentiate between the proportions of “new” (nuclear, hydrogen, coal bed methane, 
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liquefied coal, and gasified coal energy) and “renewable” (geothermal, hydro, wind, solar, tidal, 

and biomass) energy in the 23% NRE target (IESR, 2018a). Moreover, some of the sources in 

“new” energy such as coal bed methane, while ranking better than conventional fossil-fuels in 

terms of GHG emissions, are not as environmentally friendly as renewables. Some participants 

noted that this might lead to manipulation in terms of differences in the share of renewable 

energy capacity on-paper and the actual capacity installed.  

Even though Indonesia has developed several energy, electricity and infrastructure 

development plans at the central and regional level that inform targets for renewable energy 

(RUEN, RUED, RUPTL, RUKN, RUKD), most of them are inconsistent with each other. The 

irregularities arise because of the different approaches used to develop the plans (e.g. bottom-

up method for RUPTL while top-down for other plans), the different set of assumptions used in 

modelling processes (e.g. economic growth and demand forecasts), and the different revision 

times for the plans (e.g. every year for RUPTL and local energy plans, five years for RUEN and 

three years for RUKN)(IESR, 2018a; PwC, 2018b). Moreover, it appears that targets are 

blanketly cascaded down from the central government to the regional governments and the 

different governmental sectors without any consideration to appropriate conversions. For 

example, the 23% NRE target from RUEN (an energy plan) is directly transferred to RUPTL (an 

electricity plan) even though a higher penetration of renewable energy in the electricity sector 

would be required to meet the RUEN targets [9]. Similarly, every province is required to include 

the 23% NRE in their plans, despite all provinces having completely different budgets, 

renewable resources, electrification ratios, and local project development capacities [15]. This 

forces PLN and local governments to include ‘ghost projects’ or unrealistic caveats in their plans 

just to satisfy the targets from central government e.g. the latest version of PLN mentions 

installation 3.2 GW of solar PV rooftop through community participation as a caveat to achieve 

the NRE target [9]. The situation is further complicated by the sheer number of energy plans 

specifying renewable energy targets and the number ministries and offices involved in 

governing those targets. This leads to unclear responsibilities, inter-ministerial incoordination, 

conflicting priorities of different governmental officials and other vested interests affecting the 

reliability of the plans. For instance, in terms of coordination problems some governmental staff 

mentioned that there is lack of clarity in the interdependency of NEC and MEMR [8],[15]. This 

is because NEC has to report to the President and to the Minister of Energy but, at the same 

time, it is also tasked to oversee and advise MEMR. NEC can also bypass MEMR to recommend 

policies to the president, but the suggestions can be overruled by the Minister of Energy. 

Similarly, regarding the influence of vested interests on RE targets, sometimes certain 

government officials do not want certain projects to be excluded from RUPTL because it would 

affect their electability, even though the demand projections do not justify the project’s 

implementation. As a result, PLN has to ‘make room’ for the project in RUPTL by re-forecasting 

the demand using more optimistic estimates [1],[9].  
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Most renewable energy power plants have lead times to become fully operational, especially 

geothermal and hydro. Geothermal power plants in Indonesia typically require at least seven 

years for exploration and construction before they become operational (Maulidia et al., 2019). 

Large hydropower generators involve relocation of communities, clearing of land and adverse 

impacts on wildlife (ADB, 2016b). Thus, they need longer time to conform to more rigorous 

environmental and social laws. Similarly, bioenergy power plants have to acquire extensive 

areas of land including plantation assets (PwC, 2018a). Moreover, uncertainty in tariffs, PPA 

negotiations and issuing of permits might lead to further delays and unfavourable financial 

consequences for third-party developers (Marquardt, 2016). It appears that these lead times 

and project risks (including their associated costs) have not been considered in the design of 

RE targets. For example, the first electricity sales contract for Sarulla geothermal power plant 

was signed in 1993 and the planning for construction was completed in 1998. However, it took 

another 16 years for the actual construction to start and the first unit of the plant became 

operational in 2017 (Ganefianto et al., 2015).  

The RE targets also do not account for the socio-economic diversity and infrastructural 

differences across Indonesia. The population and economic hubs in the west would require a 

different strategy for RE-based electricity as compared to the underdeveloped and impoverished 

regions in the east. The western provinces of Java, Bali and Sumatra have high electrification 

ratios and relatively stable grids (PwC, 2018b). Conversely, the middle and eastern provinces 

of Indonesia have poor electrification rates, with power scarcity and suboptimal reserve margins 

that result in daily rolling blackouts (Maulidia et al., 2019). The prevalent options to supply 

electricity to remote territories are either expensive grid extensions or environmentally 

unfriendly and costly, but convenient to operate, diesel generators (ADB, 2016a). Renewable 

energy based microgrids, that are already being experimented in several islands of Indonesia 

(Marquardt, 2016), not only provide a viable and sustainable solution for electrification of such 

regions but also provide an opportunity for third-party investments and exploration of new 

business models.  

Despite the above-mentioned problems and predictions by think-tanks and consultancies that 

the current RE targets are unlikely to be achieved, the GOI seems reluctant to revise or rethink 

the targets because it shows Indonesia’s commitment to NDCs, at least on paper. Nevertheless, 

due to the economic downturn caused by Covid-19 pandemic and requests for amendments 

from the parliament, the MEMR and NEC are currently considering a revision for RUEN 

[10],[14],[15]. In May 2020, a taskforce was established to review the long-term energy 

planning, analyse the data and assumptions used in RUEN, and submit a report by the end of 

the year which will be used as a blueprint for potential changes. Whether these changes actually 

materialize remains to be seen, as it was reported that the revision plan is still unclear due to 

complexity of the task and conflicting interests of the different stakeholders [15].  
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Multi-level Governance Structure  

The multi-level governance system of Indonesia offers opportunities for experimentation, 

innovation and pilot projects. Concurrently, it provides challenges for the development of 

renewables due to problems of intragovernmental coordination, fragmented power resources and 

uneven capacity distribution across various jurisdictional levels 

The complex multi-level governance system of Indonesia is one of the most critical factors 

affecting the implementation of renewable energy policies and projects. Investigating this 

heavily decentralized political framework reveals a number of impediments for the 

development of renewables that can sorted under three categories which are similar to the three 

dimensions of power identified by (Marquardt, 2016). These categories are: Intragovernmental 

Coordination, Power Distribution, and Capacity Distribution. 

I. Intragovernmental Coordination 

As noted earlier, the horizontal coordination at the central level is poor because of a large 

number of ministries directly or indirectly involved in the renewable energy policy-making and 

deployment. All these ministries can veto the decisions or suggestions made by other ministries. 

Although there are interministerial working groups and coordination ministries to facilitate the 

negotiation processes, their suggestions are often rejected by one or more ministers [10], [11], 

[15] (Marquardt, 2016). Moreover, the responsibilities of different stakeholders in the central 

government sometimes overlap or are unclear, leading to conflicting policies [8],[15]. For 

example, in 2016 PLN issued a regulation that specified tariffs for micro-hydropower plants 

which were lower than the ones mentioned in the ministerial decree issued by MEMR one year 

earlier (Agustinus, 2016; Agustinus & Idris, 2015). Such coordination problems lead to 

unnecessary delays and uncertainties in policy formulation which, in turn, further worsens the 

risk perception of third-party investors.  

Horizontal coordination for the energy plans and projects at the regional level (especially for 

cities and regencies) involves several offices (dinas) such as infrastructure, energy and water. 

The number of these offices (and potential veto actors) depends on their level of authority and 

the nature of the renewable energy policy or project. A typical local energy plan requires 

coordination among 10 to 12 departments (Marquardt, 2016), which is usually challenging. 

Depending on the type of renewable energy project different permits are required for different 

activities such as land acquisition, construction in conservation areas, use of water resources, 

impact on wildlife and connection to electricity transmission. As the local bureaucratic 

procedures are usually unclear and the permits need to be individually acquired from various 

offices, the planning of projects becomes a laborious and expensive process. The situation is 

further worsened due to a medley of rent-seeking practices by local officials along the 

jurisdictional ladder (IISD, 2018). Since the scale of renewable energy projects is generally 



Barriers & Opportunities for RET-SBMs 
 

  
87 

small, these uncoordinated processes and corruption activities drastically elevate the 

transaction costs for the projects.  

In terms of vertical coordination, the usual cause of administrative lapses is poor collaboration 

between central and local governments (all levels below provinces). Due to Indonesia’s regional 

autonomy reforms most of the administrative responsibilities regarding project implementation 

have been transferred to the cities and regencies (Bell, 2003). Still, the centre is accountable 

for formulating national energy policies and plans. This means that the successful execution of 

energy policies and smooth implementation of projects would require elevated levels 

interjurisdictional harmonization, but that is usually not the case. While it was reported that 

the central government holds certain feedback meetings and workshops with the officials from 

local governments, most of the energy targets and plans are developed without seeking 

agreement or participation of local governments [2],[3]. Meanwhile, officials in the local 

governments are criticized for levying additional taxes in conflict with national laws, issuing 

permits beyond their authority, taking bribes and defying policies set by central government 

(Marquardt, 2016) . Some regional governments, for instance, have imposed higher tax for 

water resources than those communicated by Ministry of Public Works and Public Housing [10]. 

Likewise, local governments in Sumatra issued excessive permits for several potential hydro 

power spots without the knowledge of PLN, preventing the optimal use of resource for large 

scale projects (ADB, 2016b). These issues lead to extensive project delays and high levels of 

uncertainties due to fluctuating or unclear responsibilities, ultimately driving third-party 

investors, and even developmental agencies (Marquardt, 2016), away from the renewable 

energy projects.  

II. Power Distribution 

A high degree of regional autonomy, in theory, means that much of the regulatory powers 

should lie with the local governments and the energy planning should be conducted in a 

bottom-up fashion. However, in Indonesian regulatory power is fragmented laterally and 

vertically along different jurisdictional levels. At the centre, different ministries and other 

stakeholders such as parliament and PLN exercise regulatory authority over the electricity 

sector. Each of these players can act as a potential blocking factor for renewable energy policies. 

Even when central government passes legislation favouring renewable energy, their local 

implementation can be hindered due to resistance from regents (bupatis), mayors (walikotas) 

or heads of districts (kecamatan) and villages (desa) [10]. Owing to the direct election of all 

local leaders (including the village chiefs), their propinquity to the constituencies and the 

people directly affected by energy projects, electoral support (or opposition) generally peaks at 

the local level, granting considerable political power to regents and mayors (Marquardt, 2016) 

. This power also put them in dilemma where on one hand they have to follow the policies (such 

as renewable energy targets) cascaded down from the central government and on the other 
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hand they prioritize needs of local communities to keep getting re-elected. More often than not, 

they will choose the latter [15].  

In addition to legislative powers, stakeholders in the Indonesian electricity sector also practice 

soft power, which can be defined as the agents’ capacity to influence through indirect means of 

power such creating lobbies, framing issues in a certain way or through crony politics 

(Marquardt, 2016). Authorities in the central government exhibit the highest levels of such soft 

power. On the one hand, the DGNREEC within MEMR lobbies for renewable energy, framing it 

as critical for the long-term sustainability and security of Indonesia’s electricity sector and, on 

the other hand, the MoF and MSoE articulate them as expensive and uncompetitive with fossil 

fuels while officials in the coal industry use coercive powers to drive regulations in their favor 

[5],[8],[10],[11]. The provincial governments, though constitutionally weak, can frame 

renewable energy activities in ways that significantly affects the outcomes of projects. For 

example, Bali’s provincial government opposed the construction of a geothermal plant in 2016 

citing religious reasons. Despite the MEMR claiming that the Balinese people had no objections 

to the project, the Governor remained adamant on his position to rally the public on his side 

and eventually the project was cancelled (Rhismawati, 2013).   

The local governments exhibit weak soft powers due to a general lack of understanding of 

renewables. Most of the cities and regencies see renewables as source to meet additional 

demand or transition towards grid-connected fossil-fuel based electricity. Some islands, 

however, are actively promoting renewable energy projects and experiments with the help of 

developmental agencies. The Dutch development aid organization, Humanistisch Instituut voor 

Ontwikkelingssamenwerking (HIVOS), is leading a project called Sumba Iconic Island Initiative, 

to develop a 100% renewable-based electricity system on the remote island of Sumba. It plans 

to develop the island as a small-scale model for larger-scale renewable energy projects. The 

project stresses the need for strong bottom-up collaboration between various levels of  

government, PLN, civil society groups and international donors (Hivos & Energia, 2016). Such 

projects provide useful transformative models for the providing sustainable electricity access to 

remote regions. Nevertheless, the results of the project beyond their official termination are 

rarely sustained or upscaled to other areas.  

These examples highlight the importance of direct and indirect power in hampering or 

supporting renewable energy activities. The multi-level governmental structure provides 

opportunities for experiments and pilot projects to test new business models for renewable 

energy. However, such scattered and small-scale projects have weak power to influence 

policymaking, while the actors that resist the development of renewables, especially in the 

central government, are strong in their agency to employ power resources. Moreover, there are 

no noteworthy efforts to promote renewables across the jurisdictional ladder i.e. multi-level 

support.   
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III. Capacity Distribution 

The actors at various levels of governance in Indonesia also differ in their capacity to mobilize 

resources in order to accomplish their intended goals and outcomes regarding renewable 

energy. At the central level, technical capacity to develop energy plans and implement projects 

is concentrated within the two directorates of MEMR and PLN [10],[11],[15]. Their ability to 

finance projects is also relatively high due to subsidies provided by MoF. The local governments, 

however, tell a completely different story. Many provinces, cities and regencies have very few 

or no renewable energy specialists that can translate the national energy plans into local targets 

[3],[8]. Lack of trained personnel, finance and general knowledge about renewables at the local 

level results in inadequate maintenance of assets, resulting in the long-term unsustainability of 

renewable energy projects. There have been many instances where the technical installations 

by central government or donor agencies were stranded right after their completion [3],[4],[8] 

(Derks & Romijn, 2019). Staff in local governmental offices are also required to rotate every 

two years which hinders the nurturing of local energy specialists [3]. Coordinating the activities 

of various municipal authorities (dinas) involved in decision-making and implementation 

processes and providing training to them also requires significant professional expertise and 

financial resources, which are usually not available at the local level, where agendas, objectives 

and capacities are extremely disintegrated (Marquardt, 2016).  

The provincial governments can ameliorate the current state-of-affairs by facilitating the 

exchange of knowledge and technical capacity between the central and local governments and 

within municipal authorities. They could gather information about potential renewable energy 

resources, help local governments in developing their energy plans and also streamline 

licencing and permit procedures that stimulate private businesses to invest in these areas. 

However, the legislative and financial ability of provinces remains limited for such activities. 

The MEMR has also launched initiatives for local capacity building by holding workshops or 

through programs such as Patriot Energy, which scouts young people interested in developing 

renewable energy power plants in remote areas12 (Abdussalam, 2016). However, most of these 

activities are one-off and their long-term sustainability requires concerted effort by all levels of 

government to build local capacities in renewable energy.  

                                                

12 According to some Indonesian colleagues, this program is no longer running.  
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5.3 Synthesis  

Figure 27 provides a synopsis of the institutional and infrastructural blocking mechanisms for 

RE in Indonesia. The carbon lock-in that is preventing Indonesia from progressing towards its 

RE targets is perpetuated by a host of economic and governance factors which are summarized 

as follows: 

Economic Factors 

In terms of economics, firstly, the current grid is underdeveloped to handle to intermittency of 

renewables or tap the resources that are distant from demand centers. Moreover, there is lack 

of a regulatory authority to prevent discriminatory access to the grid by PLN. Secondly, the BPP 

(lowest cost of generation) mechanism is unfavorable for RE investors because: (a) it does not 

expose the market price of renewables, (b) the large demand centers are supplied with “cheap” 

fossil-fuel based power which does not take environmental and social externalities into account, 

and (c) the setting of electricity tariffs is highly influenced by politics. Lastly, the ‘generation 

cost plus margin’ compensation provided to PLN continue its reliance on coal as the primary 

generation fuel and the enormous subsidies provided to coal industry forces ill-developed 

renewables to compete with highly cross-subsidized fossil-fuel based generation. Overall, these 

blocking mechanisms feed the unsustainability of electricity supply business model and the 

carbon lock-in of Indonesia’s electricity sector. 

Governance Factors 

The governance of renewables is plagued with inconsistent and uncoordinated policy making 

processes, obstacles in negotiating bankable PPAs and other regulatory problems (such as local 

content regulations and delays in permit and tender processes) which cause uncertainty among 

third-party RE investors. On the one hand, the energy plans and setting of renewable energy 

targets convey a policy intent for a more sustainable electricity sector, but on the other hand, 

the targets and plans lack transparency, democratic participation, consistency, clear 

responsibilities and ownership, and suffer from vertical and horizontal incoordination. 

Similarly, while the multi-level governance system of Indonesia offers opportunities for 

experimentation, innovation and pilot projects, it concurrently, provides challenges for the 

development of renewables due to problems of poor intragovernmental coordination, 

fragmented vertical and horizontal power resources, and low levels of local capacity for 

formulating energy plans and implementing RE projects.  
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Figure 27. Summary of institutional and infrastructural blocking mechanisms for RE in Indonesia 
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Chapter 6 

Current RET-SBM Initiatives  

This section identifies and studies some of the activities in the emerging TIS (RET-SBMs)  to 

understand the kind of strategies the stakeholders involved in these initiatives are pursuing to 

thrive in the incumbent electricity sector. It will also analyze the extent of (mis)alignment of 

between the business models of current RET-SBM initiatives and the regime by mobilizing 

insights from BM theory. In doing so, it will provide answers to the second sub-question, which 

was formulated as:  

What are the current RET-SBM initiatives in the electricity sector and how do they differ from the 

existing dominant electricity business model? 

6.1 RET-SBMs as an Emerging TIS in the Electricity Sector  

6.1.1 Current SBMs Initiatives 

The literature on SBMs (see Appendix B) shows that they arise as packaging devises for new 

renewable energy technologies. They have the function of helping the insertion of these new 

RE technologies into the dominant electricity regime. Thus, SBMs represent both a 

technological and organizational substitute for the current electricity system. By integrating 

economic and sustainability ambitions, the SBMs creates value for the triple bottom line i.e. 

economic, society and the environment (Dyllick & Hockerts, 2002). The emergence of such 

SBMs can allow Indonesia to exploit its vast renewable reserve in financially durable, 

environmental sustainable and socially responsible manner. RET-SBMs initiatives are currently 

small in scale, extremely sporadic and generally pursued by small actors (in terms of influence 

on the power sector) such as Development Agencies and Private Businesses, though existing 

system players, IPPs and PLN, might invest in RE technologies or conduct small-scale 

experiments, respectively.  

RET initiatives pursued by PLN largely consists of small-scale demonstrations because it mainly 

relies on coal as the primary generation fuel. For example, the Green Booster Program is 

currently experimenting with biomass in co-firing power plants13 and solar power plants in 

unused mining areas (Ramli, 2020). These projects, however, are currently not exploring any 

                                                

13 Adding biomass as a partial substitute for fuel in coal power plants 
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new organizational forms or business models. Similarly, even though IPPs have led to 

diversification of technologies and increased share of renewables in the electricity sector, they 

are bound by PPA arrangements with PLN and generally do not pursue new, sustainable 

business models. Moreover, renewable-based IPPs are increasingly facing lack of bankable 

PPAs. PwC (2018a) estimates that, IPP investors are likely to shift their investments towards 

coal-fired power plants in the short-term due to the strong policy focus of GOI on coal, better 

funding opportunities and higher profits. Nevertheless, IPP and PLN projects do represent 

technological alternatives that are trying to become mainstream by adapting and complying 

with the institutions that govern the existing regime, which Smith & Raven (2012) label as a fit 

and conform strategy.  

Development agencies, another emerging TIS actor, have promoted renewables in Indonesia 

for decades. According to AidData (2016), 25 organizations provided US$38.7 billion funding 

to 1,146 renewable energy projects between 1957 and 2015. These projects ranged from large 

geothermal facilities to small scale solar and mini hydro installments for rural electrification. 

Over the years, the activities of Development Agencies have also diversified into non-technical 

arenas such as training, local capacity building and policy consulting (Marquardt, 2016). Due 

to their ability to provide substantial funding and support to specific projects, Development 

Agencies create mini-protected spaces for experimentation of particular RE technologies and 

new business models in areas inaccessible by the main grid e.g. the Energizing Development 

Programme (EnDev) led by GIZ, HIVOS and SNV implemented community-managed, solar and 

hydro powered microgrids in rural areas of Java (GIZ, 2017). While Development Agencies-

driven projects are recognized to be advantageous for experimenting with renewable energy 

technologies, they have had limited success in scaling-up or inducing structural changes for 

energy transition.  Scholars and practitioners argue that renewable energy projects by donor 

organizations have failed to influence the electricity system either due to poor implementation 

practices (local resistance causing project failure or delays, low levels of local capacity building 

or corruption) or because cross-experimental learning and coordination among various 

governmental levels and bodies were not institutionalized.  Most of the Development Agencies 

focus their attention on the projects while they are still running with external funding; it is very 

rare to observe institutionalization of projects’ results, facilitation of learning and sharing of 

knowledge beyond the project’s official termination (Marquardt, 2016). As a result, thus far, 

initiatives led by Development Agencies have largely been restricted to demonstration or pilots 

projects. Nevertheless, the renewable energy-based projects carried out by Development 

Agencies are important for the exploration of technological alternatives and new organizational 

forms innovation experiments as well as demonstrative models for the providing sustainable 

electricity access to remote regions [2],[5],[8]. Such an approach which seeks to reorganize the 

mainstream selection environment in a manner that is advantageous for the emerging TIS can 

be referred to as a  stretch and transform strategy (Smith & Raven, 2012). 
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The last type of SBM actor, Private Businesses also employ a stretch and transform strategy and 

pursue a wide range of activities in the electricity sector from consulting and feasibility studies 

to developing integrated renewable energy based systems. According to regulations, a third-

party can only sell electricity to PLN or to customers in remote areas not served by PLN. These 

businesses are circumventing this regulation by pursuing a variety of creative business models. 

For example Syntek Solar, which sells small-scale ready-made and bespoke rooftop solar PV 

systems directly to residential and commercial customers (Syntek, 2018) i.e. a distributor 

business model; and Solar Surya Indotama, which carries out engineering, procurement and 

construction of solar-based solutions for both on-grid (rooftop PV) and off-grid customers (areas 

not served by PLN) i.e. an integrator business model (SSI, 2013). Through the interviews with 

various stakeholders, it was observed that although the activities of such private businesses are 

on a very small scale, they exhibit high levels of technological and business model innovation 

to penetrate the rigid electricity sector. Therefore, to explore areas of alignment and 

misalignment between with the business model of the current electricity regime, a case study 

was conducted on an innovative business model being pursued by one such private business 

(Surya Utama Nuansa – “SUN”). This is described in the following section.  

6.1.2 Case study of a potential SBM    

Surya Utama Nuansa (SUN), a Renewable Energy Service Company (Resco) founded in 2016 

and based in Jakarta, provides integrated solar PV-based electricity solutions including project 

design and feasibility, engineering, procurement and construction (EPC) and operations and 

maintenance (O&M).  It is employing an innovative business model by offering performance-

based renting of solar PV equipment i.e. the customers have no upfront investments costs and 

instead just pay a monthly rental fee. In order to understand SUN’s business model two in-depth 

interviews were conducted with senior staff of the company and the insights gained were used 

to map the BMC and VMT in Figure 28 and Figure 29, respectively [12],[13].  

With a vision to electrify Indonesia with sustainable and clean energy and a mission to provide 

eco-friendly electricity for complementing or substituting existing supply, SUN’s value 

proposition is to provide clean, affordable and reliable electricity systems for the energy 

transition of Indonesia by including customers in the value chain and supporting local job 

creation within the renewable energy sector. They are different from traditional IPPs (which 

sell electricity to PLN through PPAs) because they do not sell electricity to the customers. 

Instead, they install the equipment in the customers’ internal “grid” and charge them a monthly 

rent which also includes a fee for the amount of electricity consumed (based on a per-set per 

kWh price). In this way, they can “provide” electricity to customers without the need to sign a 

PPA with PLN. SUN’s customers are divided into three segments: residential, commercial and 

industrial, and mining and agriculture. Commercial and industrial customers (comprising of 

factories, malls, office buildings, and industrial complexes, especially of multinational 

corporations) provide the largest source of revenues because SUN helps them to comply with 
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their environmental policies of using renewable-based electricity. Furthermore, these customers 

can also fulfill their corporate social responsibility (CSR) objectives by funding rural 

electrification projects through SUN. The second largest customers, mining and agriculture, use 

SUN’s services to substitute or complement diesel generators with solar panels. This results in 

increased reliability and reduced operational costs for the customers. Lastly, the residential 

customers rent solar-home systems from SUN either due to environmental consciousness 

(which is rare) or to reduce their electricity bills. However, the cost-savings for resident 

customers are highly dependent on their location e.g. areas supplied with cheap coal-based 

power will have very low electricity tariffs from the grid and so cost-savings rooftop-PV will be 

hard to realize. The relationships with all the customers are enforced through contracts 

(typically 15-20 years) and are more informal, direct and cooperative in nature. Both of the 

interviewees mentioned that SUN prefers dealing directly with the end customers for smooth 

implementation of projects and better customer service.  

SUN’s key partners include: the customers as co-owners of the system, technical vendors and 

equipment manufacturers that customize solutions for the customers, EPC companies to 

construct the projects and hand it over to SUN, and O&M providers to ensure reliability and 

availability of the system. Since SUN is not involved in governmental projects, the local content 

regulation does not apply which allows it to source locally expensive components such as panels 

and inverters from other countries.  

The co-founder highlighted that one of the main problems faced by new businesses within the 

renewable energy sector is to secure funding. This is because they do not have any previous 

portfolio of projects or a guarantee from reputable person/organization. To thwart this obstacle, 

SUN hired experienced finance professionals who were previously working in a reputable 

companies as one of their key resources. As a result, SUN was able to secure substantial funding 

from KfW (German state-owned development bank).  

In terms of revenues, the major share is provided by rents collected from customers. A limited 

amount of revenue also comes from sale of bespoke systems but according to the interviewees 

that market is still underdeveloped with low frequency of projects. Since the customers do not 

pay any investment or maintenance charges, SUN’s major costs include capital and operational 

costs (CAPEX and OPEX) and overhead expenses to run the company.  
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Figure 28. Business model of SUN energy (RET-SBM) structured using the BMC 

 

Figure 29. Business model of SUN energy (RET-SBM) structured using the simplified VMT 
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Based on VMT in Figure 29, it can be observed the SUN’s business model is moving in the 

direction of SBMs by creating environmental, social and economic value for all of its 

stakeholders in various ways. Firstly, by exclusively utilizing solar energy for its products it is 

contributing to reduced GHG emissions and resource conservation which ensure environmental 

protection and a future-proof electricity sector.  This also presents SUN with the potential to 

diversify into other renewables sources (e.g. bioenergy). However, it still lacks infrastructure 

for recycling and/or reusing of solar panels and, hence, some of the environmental value is 

being missed. Secondly, it is creating social value in several ways: (a) including customer’s as 

co-owners results in increased democratic inclusiveness in the electricity sector, (b) promoting 

equitable access through rural electrification programs based on customers’ CSR initiatives, (c) 

ensuring reliable access for customers by taking charge of operations and maintenance, (d) 

contributing to increased societal climate-consciousness and climate resilience and, indirectly 

augmenting GDP growth through foreign investments. Nevertheless, it is currently missing the 

social value that could be created by engaging in local R&D activities (e.g. in partnership with 

academia). Moreover, it can add further value to the society by partnering with development 

agencies for enhancing energy access and diversifying into other renewables for higher 

technology penetration and better energy security.  Lastly, SUN is generating economic value 

for its customers (by taking care of CAPEX and OPEX and making the solar systems affordable), 

investors (by generating revenue through rental income), partners (by hiring them for various 

activities such as supply of equipment, EPC and O&M), and government (by indirectly reducing 

burden of subsidies and loans through increased third-party investments). However, SUN can 

also provide cheap electricity to all of its customers if the prices of renewable-based electricity 

becomes competitive with coal-based supply. Some of the economic value missed includes 

potential earnings from increasing capacity (via diversification of resources) and scaling-up 

(through large-scale PPP projects with PLN). As one of the pioneers of sustainable business 

models, SUN can also provide consulting services to government on policies for renewables and 

to other startups which are aiming to provide renewable energy services.  

It is important to note that SUN is still a young enterprise with only three years of experience. 

While its business model can be considered sustainable in certain dimensions, at least from the 

perspective of a small-scale emerging TIS, the long-term sustainability is not guaranteed. This 

is especially because SUN’s main customers are industrial and commercial players who want to 

fulfill their CSR or environmental policy requirements. Once this market saturates, and if the 

government does not introduce renewable-favored policies that allow businesses to effectively 

tap residential customers, secure better PPA arrangements, or impose an RPO on PLN, the 

financial sustainability of SUN might be in jeopardy.  
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6.2 Comparison of current TS and emerging TIS business 

models  

Although SUN’s business model does not represent the ideal sustainable business model for the 

electricity sector, it can be used as a sample for RET-SBM to compare it with the business model 

of the regime. The BMCs and VMTs of the two business models are shown side-by-side in Figure 

30 and Figure 31 to reveal the prominent differences in their logics 

From the BMCs (Figure 30) it is clear that the two business models differ largely in terms of 

their organization and their logics to create, capture and deliver value. SBM offers considerably 

more value propositions that are not considered by the current electricity sector. For SBM, with 

high levels of self-generation, the national players like PLN, Government and fossil-fuel industry 

become less relevant as compared with the current regime. Instead, SBMs allow more local 

involvement in the electricity value chain by recruiting customers and vendors as partners. 

Similarly, the key activities and key resources are tailored towards decentralized and localized 

generation, distribution and storage of electricity. This local concentration also translates into 

customer relationships that are more personal and cooperative. This strategy allows the 

company to be well aware of the customer needs and priorities which can help it to foster 

appropriate product and service design. Moreover, customer problems are easily noted and 

therefore can be addressed more easily than in a large, rigid organization which is remote from 

its retail customers. The main difference between costs and revenue streams is that SBM does 

not need to rely on huge financial loans and subsidies to keep the business model financially 

afloat.  

From the comparison of the VMT maps (Figure 31), it is clear from the first glance that most of 

the values missed and destroyed by the current electricity system are captured by the SBM. 

With heavy-reliance on fossil-fuel based electricity the current system is causing resource 

depletion and emission of greenhouse gases, which also adversely affects the regime’s ability to 

achieve climate-change targets under the Paris Agreement. SBMs have the potential to change 

this situation by exploiting renewable resources and creating a future-proof electricity sector. 

However, for both SBMs and the current electricity system an infrastructure for recycling and 

reuse of materials would be necessary to capture and deliver all of the environmental value. In 

terms of value for the society, while the current system provides employment opportunities, it 

is struggling to provide equitable access, improve technology penetration and local R&D 

processes, and increase climate consciousness in the society. The decentralized generation and 

distribution of SBMs results in better electricity access and increased local employment 

opportunities. Moreover, by tapping the renewable energy potential of Indonesia, SBMs can 

play an important role in spreading climate-awareness, enhancing energy security, and better 

diffusion of technologies (e.g. companies like SUN are promoting the use of solar technology). 

For customers, the SBM captures and delivers the core values of affordability, availability, 
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accessibility, and reliability of electricity; which the current system has long been struggling to 

provide, and which determine customer trust and satisfaction. Ideal SBMs would also allow 

active participation of customers in the electricity sector by either converting them into 

prosumers or through community-based electricity generation and supply. The centralized 

generation, distribution and transmission of electricity under the current system together with 

heavy reliance on subsidies and loans and poor policy implementation results in a multitude of 

values being missed for network actors such as financial profits and fulfilling of targets and 

KPIs. On the other hand, SBMs, through new and innovative business models, result in 

improved cross-sectoral collaboration, higher third-party investments (foreign investments will 

also contribute towards GDP growth), increased competition and financial returns for the 

investors. Moreover, SBMs also have the potential to assist in the formulation policies that 

promote liberalization of the electricity sector and support greater penetration of renewable 

energy.  

It also important to consider some downsides of potential SBMs pursued by private businesses 

like SUN. First, when several SUN-type businesses will arise and grow, the main grid will come 

under strain from intermittency issues, and their resolution would require additional 

investments e.g. like building energy storage facilities for grid frequency balancing, 

strengthening distribution networks to cope with reverse power flows, and dealing with 

harmonic disturbances from solar home systems. The question then arises that who will bear 

all these “overhead” costs. This could potentially become an obstacle to further transition, as it 

can be seen in the case of many developed countries such as Germany and United States (Olowu 

et al., 2018). Second, even though the SBM promotes decentralization and localized generation 

of electricity, it still relies on the central grid (in electrified areas at least) for crucial services 

such as distribution and/or supply. Therefore, the incumbent system functions as a crucial 

backbone for the SBM development. Third, SUN’s business model is unlikely to work equally 

well in rural, underserved regions, where electricity demand is geographically spread out and 

many customers are remotely situated and hard to reach. A for-profit model could also be quite 

expensive in such areas where people have limited purchasing power. In such areas, initiatives 

by NGOs and Development Agencies could still work better, at least for the time being.  

Thus, while SBMs pursued by private businesses are a relevant part of a viable transition 

pathway, the sustainable transition of Indonesia’s electricity sector is not just a mere substation 

of one BM by another one, it is much more complex and would probably require the 

involvement of a range of actors, institutions and infrastructure.  
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Figure 30. The main characteristics of the current electricity system (TS) and the RET-SBM (emerging TIS) structured using the Business Model Canvas  

RET-SBM (Emerging TIS) RET-SBM (Emerging TIS) Current Electricity System (TS) 
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 Figure 31. The main characteristics of the current electricity system (TS) and the RET-SBM (emerging TIS) structured using the Value Mapping Tool 

RET-SBM (Emerging TIS) Current Electricity System (TS) 
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Chapter 7 

Electricity System Modelling 

As described earlier, System Dynamics Modelling (SDM) is used to analyse how the blocking 

mechanisms identified in Chapter 5 lead to policy resistance. Particularly, causal loop diagrams 

are constructed to identify the leverage points for possible policy interventions that would result 

in a greater role of third parties in the electricity sector, stimulate the diffusion of RET-SBMs, 

and push Indonesia towards its RE targets. This section presents the results of the CLD analysis 

and, in doing so, provides answers for the last research question, which was formulated as:  

Which policy options could remove the blocking mechanisms for the growth of RET-SBMs  in the 

electricity sector? 

7.1 Causal Loop Diagram for the Indonesian Electricity Sector 

The causal loop diagram (CLD) was constructed using an iterative semi-participatory approach. 

The participants were not directly involved in the construction of the diagram but the insights 

gained from the interviews and literature were used to identify the feedback loops within the 

Indonesian electricity sector. The complete model was then built step by step as the MLP 

analysis was conducted and more data was collected. In order to ensure that the CLD adequately 

captures the relevant variables and the causal links between them, all identified feedback loops 

were iteratively verified by the interviewees.  

The complete causal loop diagram is shown in Figure 32. It consists of five loops out of which 

two are balancing (B) and three are reinforcing (R). The loops are color coded and named for 

easy identification and to facilitate the discussion of the model. It can be seen that the variables 

within the loops are closely related to the major factors that influence the electricity sector 

identified as part of the structural analysis in Chapter 5. The interactions between the variables 

are represented by a causal link (an arrow going from “cause” to the “effect”) and a polarity 

(denoted by a “+” or “” sign). Assuming everything else is held constant in the electricity 

sector, a positive polarity (+) indicates that any disturbance in the causal variable will result in 

a perturbation in the same direction in the effectual variable and whereas a negative polarity 

() means that changes in the causal and effectual variable are opposite to each other. Since 

the aim of the CLD in this study is to identify sources of policy resistance and develop policy 

options for emergence of SBMs, third-party RE investments are selected as the central variable 

for the model.  
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Figure 32. Causal loop diagram of the Indonesian electricity sector 

The “Electricity Infrastructure” loop (B1) describes the costs associated with the increased 

penetration of renewables into the grid. As described in Section 5.2.1, the topography of 

Indonesia presents a unique challenge to have a single national grid because of large distances 

between resource and demand centres. Moreover, the grid needs to be adequately equipped to 

deal with the intermittent supply of electricity that comes along with increased share of 

renewable energy production. This intermittency results in a mismatch of electricity demand 

and supply as compared with fossil-fuels. To ensure the reliability of electricity supply, despite 

the intermittency, investments are required to upgrade the grid in several ways such as 

extension of transmission network, installation of energy storage and deployment of ICT 

technologies to make the grid ‘smarter’. These additional investments, in turn, raise the cost of 

electricity production from renewables, making it less attractive for further investments and 

balancing out the effect of initial investments. This balancing feedback loop affects both PLN 

and third-party RE investors. PLN does not have the financial means to extend the transmission 

network or install smart grids and private players find RE investments less attractive if they 

have to incur additional expenses for energy storage.  
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The second balancing loop (B2), describes the blocking of the learning effect in the electricity 

sector of Indonesia. In theory, learning effect is a reinforcing feedback loop whereby 

investments in a particular technology lead to greater diffusion of that technology and the 

additional experience gained as a result, leads to technological improvements that stimulate 

cost reductions. These costs reductions thereby increase the investment attractiveness of the 

same technology as compared with competing technologies that were initially ignored for 

investment. However, in the case of Indonesia, the learning effect is a balancing feedback loop 

because, as mentioned earlier, the local content regulation disincentivizes private businesses 

from investing in renewable energy projects, ultimately preventing RE technologies from 

diffusing to a level where the learning effects could be realized 

The reinforcing loop R1 represents the carbon lock-in instituted by the subsidies provided to 

the coal-based power generation and the subsequent low levels of electricity tariffs. The 

Indonesian government has been struggling to reduce subsidies, especially due to the vested 

interests of the coal industry in the power sector. These enormous direct and cross-subsidies 

(through the coal industry) given to PLN make coal-based electricity supply cheaper as 

compared to renewables, leading to low levels of BPPs (average costs of electricity generation). 

Moreover, the Indonesian electricity system is designed for fossil-fuel power plants, which 

triggers considerable economies of scale for fossil-fuels as compared with renewables and 

makes system adaptations expensive. As a result, underdeveloped and ‘expensive’ renewables 

are tasked to compete with stable and cheaper fossil-fuel based generation, disincentivizing 

third parties from investing in RE power plants and incentivizing further investments in coal 

power plants. Since there is considerable vertical integration in the coal industry and coal-

power plants are generally long-lived investments, this leads to continued reinforcement of coal 

industry’s hegemony over the power sector. The “Vested Interests” (R2) loop is an extension of 

loop R1. Exploitation of coal as the primary source of energy and the historical growth and 

stabilization of the coal industry (including power generation) sustains the high vested interests 

of coal players, which conflict with a transition towards a sustainable electricity sector. As noted 

earlier, many members of parliament have direct or indirect stakes in the coal industry and the 

government obtains substantial revenues from the coal industry. This has the consequence of a 

negative relation between vested interests of coal actors, including government officials, and 

the degree to which the government policies are favoured towards renewables. Many 

governmental authorities also feed anxiety about the costs and non-competitiveness of 

renewables, thereby protecting their interests. These vested interests continue to discourage 

policies geared towards renewables and, thus, deters third parties RE investments in the sector.  

The third reinforcing loop (R3) attempts to explain the roadblocks posed by regulatory 

processes for third-party investments, which are arguably the largest barrier for renewables 

owning to problems of clarity, coordination and consistency along various jurisdiction levels. 

While the actual dynamics of regulatory processes are substantially complex (see Governance 

of Renewable Energy), the aim here is to present the broader picture of the links between 
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investments, RE targets and regulatory processes. As described earlier, inconsistent and unclear 

renewable energy targets lead to conflicting and uncoordinated energy policies along various 

levels of the Government. This in turn results in inefficient regulatory processes such as 

obtaining permits and submitting tenders for projects, which substantially increase the 

transactional costs for RE projects and, hence, impede third-party investments. On the other 

hand, a higher participation of third parties in the electricity sector will incentivize government 

to establish clear RE targets and maintain consistent energy policies to keep the investments at 

the intended levels. Higher levels of third-party investments would also incentivize developers, 

especially small businesses, to undertake RE projects. This would enhance their credibility and 

open-up additional financing options for them, which in turn would encourage them to invest 

into new RE projects. However, currently this is not the case because RE developers have to 

prove their credibility by completing successful projects or providing guarantees from reputable 

customers to obtain low-costs financing for their projects. But to undertake RE projects, which 

have substantial upfront costs, they need investments in the first place. This causes them to 

abandon their business idea altogether, resulting in loss of potential RE investments as depicted 

by the “RE Financing” loop (R4). 

7.2  Policy and Regulatory Options 

The previous section attempts to explain sources of policy resistance for emergence of 

sustainable business models in the Indonesian electricity sector and for Indonesia to achieve its 

renewable energy targets. The model in Figure 32 illustrates how the technological, economic 

and political factors, identified previously, interrelate and influence each other either directly 

or indirectly to generate feedback effects. These feedback loops provide the path-dependency 

or lock-in mechanisms for the electricity system to resist any changes that are implemented 

through policies. This section uses these loops as leverage points to develop policy and 

regulatory options which are described below.  

Increase the liberalization in the electricity sector  

Electricity reforms and liberalization can consist of five different elements: privatization 

(changing utilities’ ownership from public to private), wholesale competition (multiple 

generation companies competing to supply electricity to distribution companies which then 

supply a bundled service14 to consumers), retail competition (consumers are free to choose their 

electricity supplier from several competing retailers; grid connection and electricity supply are 

unbundled), unbundling (electricity supply is split into four separate segments of generation, 

transmission, distribution and retail) and introduction of independent regulation (an 

independent authority monitors and regulates the electricity market) (Thomas, 2006).  Since 

the early 1990s, many South-East Asian countries, including Indonesia, have introduced 

                                                

14 In a bundled service, power and wire connections are offered together for the supply of electricity 
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privatization in the generation sector by allowing IPPs to build power plants (Maulidia et al., 

2019). However, as described earlier, after almost two decades the role of third-party power 

producers remains limited in the Indonesia (PwC, 2017). This is partly because any form of 

liberalization in the electricity sector, is considered as contrary to the constitution. Any policy 

recommendation that proposes removes the control of the government over strategic 

commodities such as electricity is unlikely to gain much traction in the parliament. Still, 

Indonesia can borrow a page from its neighbours, Malaysia and Singapore, and gradually 

introduce liberalization reforms at least in the generation and retail segments.  

Malaysia, the forerunner among ASEAN countries, has extensively liberalized the electricity 

sector. Its electricity sector transitioned from crony capitalistic model in the 1990s (Smith, 

2003) to a relatively competitive and unbundled business model through a series of reforms 

under a 10-year masterplan, dubbed as Malaysia Electricity Supply Industry 1.0 (MESI 1.0) (Aris 

et al., 2019). Under MESI 1.0, the state-owned electricity provider, TNB, was privatised and 

split into six entities with separate accounts and operations: TNB Generation (TNBG), TNB 

Transmission (TNBT), Single Buyer (SB), Grid System Operator (GSO), TNB Distribution 

(TNBD) and Customer Service (CS). As a result, the sector was transformed from a conventional 

monopoly into an imperfect competition or single-buyer configuration whereby several 

economically independent generation companies (Gencos) compete to sell electricity to the 

Single Buyer (SB). Meanwhile, TNBT owns and maintains the transmission system and the GSO 

takes care of operational planning, electricity dispatch and coordination of all grid-connected 

parties. The distribution sector was also made more competitive by allowing distribution 

licensees, besides TNBD, to bulk-buy power and distribute in designated areas (Aris et al., 

2019). The new model resulted in higher operational efficiencies and upgradation of the 

electricity infrastructure through higher investments (See, 2011). The Malaysian government 

also announced another 10-year masterplan in 2019, METI 2.0, to introduce further unbundling 

in the electricity sector and facilitate third-party RE suppliers (Aris et al., 2019). The plan will 

open the transmission and distribution network for third-party access (TPA) by renewable 

energy producers. Thus, any RE buyer can enter into a third-party contract with any Genco to 

supply electricity by ‘renting’ the grid from TNB. Furthermore, more competition will be 

introduced in the downstream segment by changing the market model from single buyer to 

retail competition. Retailers will compete to purchase electricity from Gencos in a wholesale 

market and sell it to consumers, who will be free to choose their desired supplier. Under METI 

2.0, the PPA regime is also envisioned to be gradually converted into a capacity market. 

Indonesia’s other neighbour, Singapore, already enjoys an extremely competitive retail market 

that not only offers electricity prices less than the regulated tariffs, but it has also led to 

increased diffusion of technologies such as smart meters and real-time consumption monitoring 

(Aziz, 2019).  

In the case of Indonesia, while the constitution bars liberalization in the upstream electricity 

segment, the government can learn two important lessons from Malaysia and Singapore to 



Electricity System Modelling 
 

  
107 

increase competition in the currently rigid and monopolistic electricity sector. Firstly, like TNB, 

PLN can be split into multiple entities in charge of different electricity segments (such as 

generation, transmission, distribution and retail) with each entity have its separate KPIs. This 

would result in higher transparency in the use of financial resources and better monitoring of 

PLN operations, ultimately leading to the required grid upgrades that stimulate third-party RE 

investments. Secondly, the electricity sector could be usefully fragmented through vertical 

unbundling into four main segments, generation and retail which could develop into 

competitive markets, and transmission and distribution, which would remain monopolized by 

PLN. However, the T&D sector would be separated from competitive segments and PLN would 

be mandated to provide impartial third-party access to the network for competing producers 

and suppliers. This would give confidence to RE generators that the electricity from their power 

plants would be dispatched in a fair and transparent manner and it would allow third-party 

retailers, not necessarily involved in generation, to buy electricity from any RE producers and 

sell it to consumers at competitive prices. Like Malaysia, the retailers would also compete in 

supplying better technological solutions to end-users. Moreover, such vertical separation would 

reduce cross-subsidization between competitive and regulated segments and the rental fees 

provided by producers and suppliers would incentivize PLN to upgrade and adequately 

maintain the T&D network. It is important to note that Indonesia is not foreign to such vertical 

unbundling, as the downstream sectors of other ‘strategic commodities’ (such as water, oil and 

gas) have already been liberalized (Bakker, 2007; PwC, 2019).  

Introduce new financial instruments for developing renewable energy and phase-out 

subsidies for fossil-fuels 

One of the pertinent problems faced by third-party renewable energy developers in Indonesia 

is the lack of financing options. Local loans are limited and usually have high interest rates and 

foreign loans are hard to obtain. New and innovative financing instruments are needed to create 

low-cost financing options for third-party RE developers. The low-cost financing options will 

not only lower the LCOE of renewables but will also allow businesses to escape the reinforcing 

feedback loop (R4) identified earlier. Moreover, new financing instruments would enable small-

scale developers to undertake renewable energy access projects in eastern Indonesia, where 

demand and affordability is generally low and most financial institutions are unwilling to 

finance such projects.  

To stimulate the renewables market, Indonesia can introduce a range of financial reforms that 

would generate additional funds for renewable energy development. Indonesia could learn 

from other non-annex 1 countries of the Kyoto Protocol (such as China, India and Singapore) 

and introduce a carbon pricing mechanism for fossil-fuels. China is currently experimenting 

with a cap-and-trade system which forces entities with higher carbon emissions (such as thermal 

power plants) to purchase pollution permits from entities with lower emissions (such as RE 

power plants) (Plumer & Popovich, 2019). Meanwhile, Singapore has introduced a fixed carbon 
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tax per tonne of GHG emissions above a certain annual level and India has imposed a direct tax 

on coal production and import (National Environment Agency, 2020). To level the playing field 

for renewables, Indonesia needs to phase-out subsidies provided to fossil-fuels (especially coal) 

and introduce a tax on coal production and oil use (IESR, 2018a). Subsidies provided to the 

coal industry are not only a burden for the state’s budget but they artificially and indirectly 

lower the price of coal-based electricity production, making renewables uncompetitive and 

fuelling the vested interests of coal players to maintain the status quo (IISD, 2018). Reducing 

fossil-fuel subsidies and introducing a tax on coal production and oil use would assist Indonesia 

to reduce its oil imports, disincentivize construction of fossil-fuel power plants and slowly break 

the hegemony of coal industry in the power sector, and allow the collection of revenues that 

could be used to fund renewable energy projects.  

Another financing instrument that could be used to fund renewables is a progressive 

‘renewables surcharge’ on consumers depending on their affordability. Indonesia has four types 

of electricity customer segments (residential, commercial, industrial and governmental) and 

each segment is further sub-divided into several levels based on their energy consumption, and 

hence affordability (Damuri, 2013). Apart from the low-income households (lowest two levels 

of residential customers), all customers would be required to pay a fixed renewables surcharge. 

The surcharge, which could be implemented gradually, would not only promote energy saving 

measures but would also pass the extra financial burden onto consumers that can afford to pay 

it. Moreover, such a mechanism would allow the government to frame tariff hikes, which is a 

politically sensitive issue, in a way that is more acceptable to DPR members and the public.  

While Indonesia’s electricity market is not mature enough to implement a emissions trading 

system such as cap-and-trade, the government can introduce transitionary measures that 

provide economic incentives for the development of renewables such as issuing tradeable green 

certificates (GCs) in combination with imposing an RPO on PLN [4]. Under this scheme, large 

scale industrial and commercial customers, power plants, grid operators, and retailers could be 

mandated to assist regencies or provinces in meeting their RE targets. These obligations could 

be met through the trading of GCs. This would offer renewable energy producers an additional 

funding stream as they could sell their GCs to fossil-fuel based power plants or to entities that 

have to fulfil their renewable energy commitments. Meanwhile, the RPO would ensure that a 

certain percentage of renewables are entering the grid. A financing mechanism similar to GCs-

RPO combination has already helped China to finance its renewables and reduce the burden of 

energy subsides (IESR, 2018a).    

Develop better pricing mechanisms for renewable energy  

The profitability of RE investments is dependent on the electricity tariffs given by PLN to IPPs. 

The current pricing mechanism which pegs and caps electricity to average cost of generation 

(85%) forces renewables to compete with subsidized and cheap coal-based electricity and has 

largely been ineffective in boosting third-party RE investments (IISD, 2018). As noted earlier, 
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this mechanism does not account for the social and environmental costs of electricity 

production, which would otherwise substantially inflate the true costs of coal-based power. One 

option to make the pricing instrument fairer is to separate the BPP into fossil-fuels and 

renewables, pegging the electricity tariffs for renewables to the latter. However, such a move is 

unlikely to garner support from PLN or the government because it would markedly increase the 

tariffs provided to renewables and the government is not keen on passing the tariff burden to 

consumer or increase renewable subsidies. Moreover, it would not bring electricity tariffs closer 

to the market price. If the status-quo is to be changed, there is a dire need to explore alternative 

and innovative pricing mechanisms. 

A number of price-based policy instruments; Feed-in-Tariffs (FiTs), Feed-in-Premiums (FiPs)15 

and auctions; have shown considerable success in other markets. Germany started by giving 

fixed FiTs to renewables and transitioned into FiPs to bring renewables closer to the market 

price. These FiTs and FiPs, funded through a surcharge on electricity consumers, decreased 

year-on-year and were eventually replaced by tariffs determined through auction (Sternkopf, 

2019). Alternatively, China created a hybrid model of three pricing instruments. It used 

auctions to determine the price points for FiTs before establishing a unified tariff and used FiPs 

to promote specific RE technologies. The tariffs were funded through a national electricity 

surcharge on consumers and RE subsidies (IRENA, 2013). In contrast to Germany and China, 

India formulates levelized FiTs through consultation process which accounts for stakeholders’ 

interests, costs of generation and return on investments. These FiTs remain fixed for the 

duration PPAs and are revised annually for new projects (IESR, 2018a).  

Indonesia has the potential to develop its own innovative pricing mechanism based on the 

examples given above. To reveal the market price of renewables, the FiTs for utility-scale 

projects could be determined through auctions and reverse auctions. Such auctions could be 

conducted by an independent authority which guarantees that the bidding process is 

competitive and transparent. Small-scale renewable projects, which are not desirable for 

auction mechanisms due high transactional costs and lower economies of scale (IRENA & CEM, 

2015), could be supported through fixed FiTs. Fixed FiTs could also be used to encourage the 

development of specific renewable energy technologies over the others. These FiTs could be 

initially funded through RE subsidies and the renewable surcharge mentioned above. 

Eventually, as the surcharge ramps-up and revenue collection procedures are streamlined, the 

RE subsidies could be phased out. RE subsidies are unsustainable in the long-term because they 

introduce market inefficiencies. In China, the revenues collected from electricity surcharge 

could not support the high growth rate of renewables, escalating the subsidy compensation 

year-on-year and putting a massive strain on the state’s budget. This eventually led the 

                                                

15 A price-based policy instrument which offers premium above the market the price to renewable energy producers 
for each unit of electricity they deliver to the grid. The premium can be constant or vary. 
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government to remove the subsidies, lower the FiTs, shift to auction mechanisms for some 

technologies, and introduce green energy certificates (IESR, 2018a).  

Establish an independent regulatory authority for the electricity sector  

Lessons from other emerging economies such as Brazil, India and South Africa show that an 

independent regulator is necessary to standardize and streamline procedures, ensure 

transparency and impartiality of regulatory processes, and reduce the transactional costs 

associated with projects (Jamasb et al., 2017). To break the vicious circle of ambiguous policy 

and regulatory processes, vested interests of coal industry, high bureaucratic costs and in turn 

less favourable RE policies which deter third-party investments, Indonesia needs to establish an 

independent regulatory agency for its electricity sector. Such a regulator could: ensure non-

discriminatory third-party access to the grid; oversee the implementation of fair tariffs between 

generators, retailers and consumers; streamline and standardize processes for tenders and 

permits; guarantee a stable regulatory environment; and depoliticize the policymaking 

processes. This would substantially reduce procedural and regulatory inefficiencies in the 

electricity sector, ultimately rebuilding investor confidence and leading to increased third-party 

participation in the power market. A critical point to note here is that keeping the regulator 

depoliticized itself is going to be a challenge in the Indonesian context and would require a 

concerted effort by the government. 

Develop integrated and adaptive energy policy to govern renewable energy targets and to 

enhance intragovernmental coordination  

Indonesia acknowledged the significance of clean energy in 1998, when the government 

decided to prioritize renewable energy in the energy policy. It was converted into a more explicit 

regulation in the national energy policy of 2006, which was later revised in 2014 to establish 

concrete renewable energy targets (Maulidia et al., 2019). While the targets convey the 

Government’s resolution to establish a future-proof electricity sector, they lack consistency and 

clarity and are plagued with vertical and horizontal coordination problems across various 

jurisdictional levels. A number of changes can be implemented to solve these recurring issues.  

The government could take several measures to develop a consistent leadership and ownership 

structure for RE targets. First, the ownership of national energy targets needs to be allocated to 

a single authority, such as the NEC, and the functions of all authorities in the central 

government should be clearly defined. This will ensure that there are no overlapping 

responsibilities and the progress of targets is continually monitored. Second, detailed and 

consolidated roadmaps for achieving these targets could be formulated in a bottom-up fashion 

by involving and getting support from stakeholders at all levels of government. Each level of 

the government could assist the levels below it in the formulation and consolidation of energy 

plans so that local governments that lack capacity are not left out of the process. Such a strategy 

would guarantee fair allocation of energy targets to regional governments by taking their 



Electricity System Modelling 
 

  
111 

capacity and resources into account (instead of blanket top-down target dissemination) and 

effective contribution of all local energy plans to the national RE targets. The NEC would also 

need to warrant that all targets are appropriately translated for different sectors and 

jurisdictional levels, and all revisions of energy plans are properly aligned with each other. 

Third, the government could introduce local-level reforms that help to alleviate problems of 

coordination and capacities in the local governments. Such reforms could empower the 

provincial governments to; standardize, oversee and monitor regulatory processes in their 

regions; launch initiatives for local professional and operational capacity building, and ensure 

effective coordination and communication between upper and lower jurisdictional levels.  

If apprehension about the negative side effects of fossil-fuel based electricity, as experienced in 

India and China, appears in the Indonesian government and parliament, the political will of 

backing fossil-fuel favoured energy policy could be overturned (IISD, 2018), paving the way for 

easier implementation of RE targets. This gives an important homework to the President and 

the MEMR, to change the way in which renewables are currently framed. They would have to 

raise awareness about the importance of achieving renewable energy targets and that an energy 

policy focusing on coal-based electricity is short sighted, does not account for diminishing 

resources and does not consider long-term costs associated with energy security and 

environmental sustainability. Such an argument could also be supported by the fact that 

renewable would proves less costly as compared to fossil-fuels in helping Indonesia achieve its 

short-term objective of hundred percent electrification. With growing concerns over increasing 

Gini coefficient and socio-economic disparity among the regions, the topic of energy equity 

strongly reverberates in the political circles. Framing renewables in this way would not only 

enhance societal awareness about climate change but would also facilitate the ratification of 

RE-favoured policies.  

The energy policy also needs to be adaptive to actively adjust to the evolving national context 

and international trends. For example, while the intent local content regulation was to promote 

the development of a local industry for renewables, it ended up hampering the development of 

renewables because Indonesia’s renewable industry is still in its infancy and local 

manufacturing costs are high. Thus, potential learning effects for RE technology remain 

untapped. The government could revaluate such regulations and introduce them progressively 

i.e. allowing most components to imported initially and gradually increase the local content 

requirements as the local industry becomes more competitive. Similarly, like other emerging 

countries, FiTs for renewables could be set high in the beginning to provide incentives for 

investments in certain renewables and as the technologies diffuse and become more 

competitive, the FiTs could be gradually reduced and converted into auction-based pricing.  
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Chapter 8 

Discussion and Conclusions 

Several sub-research questions were constructed for the purpose that were dealt with in the 

previous chapters. This chapter revisits some of the key findings and discusses them to 

synthesize a structured answer for main research question. It also details the implications for 

Indonesia’s energy transition, limitations of this research and avenues for future work.  

8.1 Key findings  

The main aim of this exploratory research was to systematically investigate the various sources 

of inertia in the current fossil-fuel based electricity system that prevent renewable energy from 

growing and Indonesia from progressing towards its RE targets. As a starting point for this 

analysis, a few shortcomings of the applicability of TIS framework in the Indonesian context 

were identified and new theoretical perspective was developed by using insights from 

Transition Studies, Business Model Theory and System Dynamics. First, the Indonesian 

electricity sector is characterized by the diffusion and utilization of existing well-established 

technology, and barely in the generation and diffusion of innovative technologies i.e. very little 

innovation activities are being pursued. Apart from a few exceptions, the actors in the 

incumbent TS (fossil-fuels) are hardly innovating in the direction of RE and most projects in 

the emerging TIS (sustainable business models based on RE) are currently undertaken by small 

players. Moreover, the emerging TIS is operating in a highly uncertain institutional 

environment. Hence, this research alludes to the more classical concept of Technological System 

(TS) (defined as regime under MLP) to study how the actors, institutions and infrastructure 

provide blocking mechanisms for renewable energy.  

Secondly, from a policy perspective, the complex systems modelling conducted by TIS authors 

is always done with the TIS functions and only recognizes positive feedback loops. However, 

this is not applicable in the Indonesian context because innovation itself is negligible and 

piecemeal in reality, so one can hardly speak of a TIS proper. Thus, this thesis employs the 

System Dynamics (SD) that directly addresses these problems by: (a) identifying the structural 

elements that provide the blocking mechanisms for innovations to emerge, and (b) explicitly 

highlighting both the positive and negative feedback loops contained in a system.  

Lastly, the activities in the emerging TIS (RE-based sustainable business models), which are 

both technological and organizational substitutions for the incumbent electricity system, are 

sporadic and small-scale. This thesis postulates that analyzing seven separate TIS functions of  
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such a barely emergent system would become a waffling exercise, full of abstract speculation. 

Instead, a more pragmatic way is to directly examine the emerging innovations (RET-SBMs) 

themselves, fostering a more grounded perspective. To achieve this, the structural analysis of 

the incumbent electricity system was supplement with concepts from Business Model Theory 

After these theoretical amendments,  the research reveals that, currently, priorities of majority 

of actors in the electricity sector conflict with the renewable energy targets. The power over 

resources is concentrated with actors that have relatively little engagement and interest towards 

developing renewable energy, providing blocking mechanisms for the progress towards 

renewable energy targets. Meanwhile, actors with higher interest and engagement in renewable 

energy have little influence to enact a systematic change. The situation is worsened by poor 

electricity infrastructure, low electricity tariffs, and high fossil-fuel subsidies that make the 

economic case for renewables unviable by forcing them to compete with cheap coal-based 

electricity. Moreover, inconsistent and unclear policies and energy plans coupled with 

coordination problems in the multi-level governmental structure provide governance-related 

barriers for transforming RE targets into actions on ground. These institutions and 

infrastructural elements are geared towards maintaining a fossil-fuel based electricity system, 

reinforcing the carbon lock-in and stabilizing the path-dependence of the existing regime.  

An analysis of the emerging TIS reveals that currently RET-SBMs initiatives are small in scale, 

extremely sporadic and generally pursued by small actors (in terms of influence on the power 

sector) such as Development Agencies and Private Businesses. Development Agencies create 

mini-protected spaces for experimentation of particular RE technologies and new business 

models in remote areas. However, they have had limited success in scaling-up or inducing 

structural changes due to a lack of institutionalization and sustenance of results beyond the 

projects’ official termination. Private Businesses exhibit a respectable level of technological and 

business model innovation by circumventing the regulations through a variety of creative 

business models. Their activities, however, are still at a very small scale. It can thus be argued 

the incumbent system heavily discriminates against the RET-SBMs (emerging-TIS), leaving a 

negligible room for their growth. The only protection that the emerging TIS receives against 

the system’s selective pressures is geographical isolation i.e. projects that operate in areas 

inaccessible by the main grid. But even there, such initiatives are only considered as bridging 

technologies until PLN connects these areas with the main grid. Moreover, the regulations of 

the regime stipulate that even in non-PLN areas, the RET-SBMs cannot set their own tariffs. 

Thus, the extant regime reaches out its tentacles in various ways, keeping its threat persistent 

and, as a result, RET-SBM projects are unable to shield themselves completely from it.  

A higher third-party involvement through sustainable business models, which are considerably 

misaligned with the current regime-BM in terms of value creation logic, could capture the 

technological, social and environmental values missed and destroyed by the current electricity 

system. However, the emergence of such SBMs would involve concerted efforts by the 



Discussion and Conclusions 
 

  
114 

government to address the aforementioned roadblocks through bold and sufficiently enforced 

electricity reforms. Such reforms could include: splitting of PLN into multiple entities and 

liberalization of the generation and retail segments; new financial instruments (such as coal tax 

and renewables surcharge) for developing RE and phasing-out subsidies for fossil-fuels; 

innovative pricing mechanisms for RE such as a mix of auctions, reverse auctions and more 

attractive Feed-in-Tariffs; establishment of an independent regulatory authority for the 

electricity sector to curtail discriminatory practises and streamlining processes; and an 

integrated and adaptive energy policy to streamline policymaking processes and to enhance 

intragovernmental coordination in the governance and implementation of renewable energy 

projects.   

A final reflection of this thesis concerns the applicability of transition theories in a low-

innovation system. It was observed that when the system is not exhibiting negligible innovation 

and an emerging TIS (or niche in MLP terms) is hard to define, theoretical adaptation or 

adjustment of the dominant transition study frameworks is particularly important. This is 

because precisely fitting the complex dynamics or realities of an energy transition to transition 

theories would be an arduous and speculative exercise. For example, in the case of Indonesia’s 

electricity sector where the RET-SBMs barely constitute an emergent system and do not receive 

any sort of protection or mechanisms for growth against the regime’s selective pressures, a 

functional TIS analysis was deemed inapposite and an examination of the system’s structure 

facilitated the aims of the research more appropriately.    

8.2 Implications for Indonesia’s Energy Transition 

The analysis in this thesis corroborates a pessimistic future for the potential of path-breaking, 

radical RE innovations to bring about a radical systemic change in the direction of low-carbon 

in the electricity sector of Indonesia. Such a transition is unlikely to unfold over the next decade. 

While the renewable energy targets and plans convey signaled and visionary commitment of 

the government towards a sustainable electricity sector, the current power sector is structured 

to support fossil-fuel based generation and primarily driven by economic interests rather than 

a balance between all three pillars of sustainability. Concerns for climate change and the 

environment are gaining some ground in the current regime, as evident from the development 

of RE power plants and small-scale new business models, but they are outweighed by the 

dominant logics of low costs, reliability, nationalism and conservatism. Moreover, the emerging 

renewable energy innovations have faced considerable selective pressures so far, making their 

societal embedding troublesome. Geothermal, hydro, bioenergy power plants require 

significant upfront investments and frequently face resistance from regional governments, in 

terms of land acquisition, or from indigenous communities, in terms of  religious and/or cultural 

conservatism. Implementation of solar and wind remains challenging due to lack of learning 

effects, high per kWh costs, and inability to provide base load generation. With the burgeoning 
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population and economy, and focus of the government on universal electricity access, coal-fired 

power plants will continue to play a major role, at least in the short-term. The adoption of new 

coal technologies such as co-firing and ultra-super critical coal power plants do provide sizeable 

environmental benefits over conventional power plants (IESR, 2019b), but they cannot induce 

a radical system transformation. Nevertheless, they can be thought of as stepping-stones 

towards a low-carbon power sector.  

The somewhat grim prognosis above, however, does not imply that policies for the energy 

transition of Indonesia should favor incremental progress. It is crucial to keep developing 

radical organizational and technological novelties and facilitate their upscaling. This is because 

with the rising threat of climate change and a global focus on sustainability, a change towards 

renewables is inevitable. With technology advancing at a respectable pace, environmental 

standards becoming stricter and costs plummeting in many countries, renewables are expected 

to out-compete coal-based generation in the near future (Maulidia, 2019). Even in Indonesia, 

IESR (2019b) estimates show that the geothermal and solar generation will become cheaper 

than coal-based generation by as early as 2030 while costs of wind power and bioenergy with 

match that of coal by 2050 (see Figure 33). These landscape pressures are going to provide the 

window of opportunity for extensive adoption and diffusion of radical renewable energy 

novelties in Indonesian electricity sector. When such an opportunity arises, the emerging TIS, 

which are RE-based sustainable business models in this case, need to be adequately developed 

to make use of it. This means that government needs to provide sufficient incentives for the 

early development of RE technologies and develop plans to cost-effectively phase-out fossil-fuel 

power plants (Maulidia, 2019). With PLN already engaging in small-scale, state-driven RE 

demonstration projects; IPPs investing in RE power plants; Private Businesses exploring new 

RE business and organizational models; and Development Agencies/NGOs copiously investing 

in rural electrification projects, one can expect that an energy transition in Indonesia will 

manifest through an intermix or sequence of transition pathways identified by Geels & Schot 

(2007), albeit more research is required to decipher their precise nature. Nevertheless, the 

aforementioned burgeoning landscape pressures; and the currently small but gradually 

increasing tensions in the existing regime to balance the security, sustainability and equity of 

energy supply; could potentially empower the emerging TIS (or niche innovations) to embark 

on these transition routes, thereby advancing Indonesia towards its RE targets and a future-

proof electricity sector. However, the success of such pathways is contingent on a concerted 

effort by the government to provide an appropriate institutional and infrastructural framework.  

 



Discussion and Conclusions 
 

  
116 

 

Figure 33. Estimated LCOEs of different generation technologies in Indonesia in 2020, 2030 and 2050. 
Data from IESR (2019b). 

8.3 Limitations 

A number of data, methodological and theoretical limitations for this research were identified. 

First, there were some limitations in primary data collection. The original plan was to hold in-

person interviews and visit some of the IPP and PLN power plants in Indonesia. However, due 

to administrative issues and Covid-19 pandemic, this was not possible and instead all of the 

primary data was collected through semi-structured skype interviews. Direct interactions with 

the relevant stakeholders would allow the collection of observations that might reveal 

underlying implicit details, which would otherwise not be possible to decipher online. 

Moreover, understanding the extremely complex structure of Indonesia’s power sector (see 

Chapter 4) through online interviews and literature was an onerous task. Therefore, some of 

the minor details could have been missed in this report. Visits to power plants sites and holding 

conversations with people involved in the electricity sector would have allowed a more detailed 

understanding of power sector’s structure and the extent of the problems. Also, it could offer 

the opportunity of upgrading the system dynamics methodology from semi- to a full-

participatory approach. Nevertheless, to ensure adequate accuracy of the findings, a 

triangulation strategy was used: The primary data was iteratively collected in two rounds of 

interviews while secondary data was gathered through a wide variety of sources, giving an 

opportunity for rechecking and cross-verification of the collected data.  

Second, this research takes the perspective of third-party investments in analyzing energy 

policies. While a diverse range of stakeholder were interviewed to eliminate potential bias, none 

of the interviewees held any key positions in the government and were not directly involved in 

policy formulation. The understanding and analysis of policies could be improved by engaging 

influential governmental officers or members of parliament, especially the ones that exhibit 
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strong resistance towards renewables. This would facilitate a broader and deeper perspective 

on the dynamics of the electricity sector identified in this research.  

Third, despite the use of transition concepts and System Dynamics (i.e. triangulation of 

theories) to develop policy options, the combined theoretical perspective had a blind spot. The 

System Dynamics (SD) approach makes up for the weaknesses of transition studies by 

uncovering the interactions and feedback loops that cause the system to resist change, thus 

informing policymakers about the underlying causes of policy resistance. This entails that SD is 

only useful as long as the feedbacks in the system are not fully understood (Sterman, 1994).  A 

good comprehension of these feedbacks is a necessary but not a sufficient requirement for the 

formulation of policies (de Gooyert et al., 2016). Other coexisting factors might also offer policy 

resistance, albeit not within the scope of this study.  One such factor, as identified in the actor 

analysis, is the tradeoff between power and interest. Stakeholders that exhibit high levels of 

power and a good understanding of the system might have individual vested interests that 

prevent them from supporting or implementing certain policies. This weakness of SD is also 

found in transition studies, which has been criticized for underplaying the role of power in 

policymaking processes (Geels, 2011; Markard et al., 2015).  

Fourth, this exploratory research uses the electricity sector of Indonesia as a case study to 

generate insights about the extant electricity sector’s inertia towards the growth of RET-SBMs 

in a developing country setting. The complex dynamics of electricity sector discussed in this 

report do represent the problems faced by many emerging economies in liberating the electricity 

system and introducing sustainable business models. Thus, the lessons from this thesis might 

provide insights for policymakers and researchers in other low and middle-industrialized 

countries with analogous problems e.g. providing attractive pricing mechanism for RETs while 

keeping electricity tariffs low is an issue in several developing countries (Jamasb et al., 2017). 

However, differences in governance structures among the countries and the distinctiveness of 

Indonesian’s electricity sector, do not allow a generalization of specific findings beyond the 

Indonesian context. 

8.4 Possibilities for Future Research  

Since this research is an exploratory study of renewable energy targets and sustainable business 

models in electricity sector of Indonesia, there are plenty of opportunities for future research. 

This study deliberately undertook a broad perspective to analyse how the current electricity 

system provides blocking mechanisms for the achievement national renewable energy targets. 

This is because the Indonesian electricity sector is a complex amalgamation of intertwined 

actors, institutions and material elements and delving deeper into any specific topic was not 

possible due limitations of research scope, time and resources. Nevertheless, a lot more in-depth 

research is required on how and why particular elements of the system pose a barrier for RETs. 

For example, one of the important finding in this research was that local actors play an 
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influential role in the successful implementation of national policies as well as profitability of 

RE investments. Further research could look at uncovering the factors that influence the 

participation of local actors in the implementation of renewable energy technologies by 

conducting fieldwork in regions where RE projects were impacted directly by local governments 

and indigenous communities. Some of the local-level issues have already been highlighted in 

studies conducted by Blum et al., (2013), Derks & Romijn (2019) and Schmidt et al. (2013). 

Similarly, more work is required to uncover the underlying causes of horizontal and vertical 

incoordination, fragmented power resources and uneven capacity distribution across various 

jurisdictional levels. Preliminary research in this area has been carried out by Marquardt 

(2016). Another emerging theme that requires further attention is the ‘economics of 

renewables’ in Indonesia; high coal subsidies and low electricity tariffs and financing options 

make the business case of renewables unviable. Further investigation could probe the impact of 

different financial incentives and pricing mechanisms on renewables.  

One of the objectives of this research was to study the co-evolutionary nature of SBMs with the 

socio-technical, especially regulatory, context and how these co-evolutionary processes shape 

transition pathways in a developing country setting. However, the findings presented here have 

barely scratched the surface – a lot more work is required. Empirical research in other similar 

settings could feed the discourse about the types of SBMs, their specific features, their 

differences across sectors and how these elements co-evolve with contextual elements such as 

the prevalent regulations. Also, regarding the Indonesian context, due to limitations of time 

and scope of the study, a single type of potential SBM was investigated by using the case study 

of a private business. However, this research recognizes that initiatives pursued by other actors 

such as IPPs, Development Agencies and NGOs could also possibly lead to SBMs. Hence, 

prospective research could explore the activities of these other actors and perhaps conduct a 

more comprehensive analysis.  

By using a combined theoretical perspective based on transitions concepts, business models 

theory, and System Dynamics literature, this study explores the transformation of existing 

electricity system business models of developing countries into more sustainable ones and 

develops policy recommendations for the same. This opens a number of avenues for further 

scrutiny. Firstly, validation of this novel framework could be carried out through application in 

the broader energy sector or other areas. Secondly, future research could ascertain the specific 

nature of sustainability transition pathways in Indonesia’s electricity sector based on the 

typology advanced by Geels & Schot (2007). Thirdly, the SD model could also be improved by 

involving stakeholders directly in the mapping and modelling of the system i.e. through a group 

model building exercise (Richardson & Andersen, 1995). Lastly, the SD model could be 

upgraded to a quantitative model using stock and flow diagrams and simulations that can 

forecast the long-term impact of policy interventions, making them more concrete.  
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Chapter 9 

Appendix A 

Thematic Analysis of Interviews 

Table 6. Thematic analysis of interviews 

Theme Code Blocking Mechanism Interview 
Reference 

Inducing Mechanism Interview 
Reference 

Economics 
of RE 

Business models Vertically integrated monopoly limits the 
creativity and flexibility for new business 
models within the power sector.  

2 The government realises that power 
sector business models are changing 
all over the world but the resistance 
from coal lobby is strong 

2 

Economics 
of RE 

Business models 
  

PLN is experimenting with new 
business models for solar PV e.g. 
leasing  

4 

Informal 
Institution 

Environmental 
consciousness 

  
People under 30 are becoming 
increasingly environmentally 
conscious and some companies are 
willing to pay higher tariffs for RE 
based electricity   

2 

Informal 
Institution 

Environmental 
consciousness 

Ordinary Indonesians have low levels of 
climate consciousness and only care about 
low electricity prices rather than where it 

8 
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comes from. Main reason for this is low 
willingness/ability to pay.  

Governance 
of RE 

Horizontal 
coordination 

Overlapping laws and unclear 
responsibilities of ministries e.g. geothermal 
and forest law, geothermal law allows 
exploration, but forest law does not allow 
exploration and then egos of individual 
ministers come into play and ministry of 
coordination does not have the mandate to 
intervene 

10,11 
  

Governance 
of RE 

Horizontal 
coordination 

Coordination between PLN and DGE is good 
but not between ministries e.g. NEC has to 
report to both president and energy minister 
and also oversee and advise MEMR at the 
same time. NEC can also bypass MEMR to 
recommend policies to the president. 
Similarly, the NEC reports can be 
disregarded by the energy minster but 
overruled by the president. So, the exact role 
of NEC is not clear 

15 
  

Governance 
of RE 

Influence of 
coal Lobby 

Conventional players have a higher say in 
policymaking because they have a larger 
stake in the sector.  
It took them just 15 days to get a bill passed 
during the pandemic whereas RE bills have 
exceeded the maximum duration possible (5 
years).  
Coal Industry employs labor and provides 
revenues through commodity trading 

1,3 
  

Governance 
of RE 

Influence of 
coal Lobby 

Since coal players are big, they can get 
better PPA arrangements with PLN 

1 
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Governance 
of RE 

Influence of 
coal Lobby 

Coal lobby uses its influence to circumvent 
regulations e.g. a coal power plant was built 
near the airport despite regulations stating 
that such high structures are not allowed 

4 
  

Economics 
of RE 

Learning effects PLN prefers hydro and geothermal because 
of familiarity and economies of scale. 
Creates a chicken and egg problem: Other 
technologies do not diffuse enough, have no 
learning effects, costs do not come down, so 
few projects are initialized 

5 
  

Governance 
of RE 

Permit Process Permit process is lengthy and not 
transparent.  
Instances of potential government officials 
"selling" permits to coal players as bribes in 
exchange for support in elections e.g. Riau 
coal power plant involved fraud permits by 
central government.  
First permission is required from DPT 
(Daftar Penyedia Terseleksi Tenaga Listrik) 
is and then the third party can apply for a 
PPA with PLN.  

1,5 Omnibus law facilitates the permit 
process, but more work is required.  

1 

Governance 
of RE 

Permit Process Permit process for RE is usually delayed 1 
  

Governance 
of RE 

Permit Process Some requirements need to be completed at 
the regional level and some at the centra 
level. Local governments do not have the 
capacity or knowledge to establish the 
permits. The processes are not clear for the 
investors.  

4,8 
  

Governance 
of RE 

Permit Process Land ownership issues causes delays in 
issuing of permits for hydro and geothermal 

4,7,8 
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plants. IPPs have to buy the land before they 
can begin construction 

Governance 
of RE 

Permit Process Some local officials are also afraid that if 
they speed up the process, they might be 
persecuted by anti-corruption watchdogs  

8 
  

Governance 
of RE 

Permit Process foreign investors find it difficult to navigate 
the permit and tender processes, so they 
need help of people close to the government 
to invest in RE for guidance in 
administrative matters, procedures and 
negotiations. Also, not all projects are 
tendered out, an investor can tell the 
government directly they are interested in 
constructing a power plant in a certain 
region but for that they need help from the 
local research centres/advisory groups. 

11 Opportunity for RE consulting 
businesses 

11 

Governance 
of RE 

Policymaking Business do not like the BOOT scheme 
because their assets are transferred to PLN 
and PLN is extra careful to issue PPAs 
because projects become "internal". As a 
result, number of PPAs dropped from 70 in 
2017 (highest ever) to only 1 in 2019. 

2,4,5,8,11,14,15 The replacement of BOOT with 
BOO will enhance investor 
confidence. PPAs are slowly 
increasing.  

2,4,5,11,14,15 

Governance 
of RE 

Policymaking Local content regulation makes it expensive 
for businesses to source components. 
Companies also want to have more local 
content to make the proposal attractive, but 
it comes at the expense of higher project 
costs.  

1,4,8,9 
  

Governance 
of RE 

Policymaking Lack of transparency in different parts of the 
government e.g. between PLN and DGE 

4 
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Governance 
of RE 

Policymaking Public-private partnership scheme is also not 
attractive to investors because PLN wants to 
own the majority stake (51%) and hence 
controls most of the decisions.  

   

Governance 
of RE 

Power market Nationalism is indoctrinated into the 
Indonesian society (not just in electricity). 
This perception of electricity as a strategic 
commodity poses a barrier to unbundle the 
power market.  

3,4 
  

Governance 
of RE 

Power market Government believes that it is easier to 
control resources tariffs, and activities 
through one major SOE instead of free 
market. Even in the oil and gas sectors more 
players are in the downstream sectors 

15 Separate SOE for RE in discussion 15 

Economics 
of RE 

Project finances Higher interest rates on local loans. It is 
easier to get foreign loans. However, foreign 
investors are also preferring coal 
investments due to higher ROI. E.g. Chinese 
investors even prefer vertical integration 
Financiers (local banks) think of RE projects 
(other than Hydro, Geo) as high-risk so they 
do not give loans with low interest rates.  

1,2,4,5,6 Fiscal Policy Agency (Badan 
Kebijakan Fiskal) is working out a 
fiscal incentive to provide some 
governmental collateral to project 
developers.  

5 

Economics 
of RE 

Project finances  Initial capital costs for RE are high and 
financing is not easy to obtain.  

1,4 
  

Economics 
of RE 

Project finances  Local banks also hesitate to provide loans to 
private developers who are inexperienced. 
The quality of their proposals is generally 
low because of lack of specialization. 

5 
  

Economics 
of RE 

Project finances Securing funding and projects is a challenge 
for new businesses. This is because they do 

12,13 
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not have a portfolio of projects or reputable 
personal guarantees for bank loans  

Governance 
of RE 

RE 
Experimentation 

  
Development organizations have 
done credible work in RE 
development, but their projects 
have not been large enough. 
Projects in Sumba and Subawa 
Islands could serve as pilots. 

1 

Governance 
of RE 

RE 
Experimentation 

 
2 PLN is willing to cooperate in 

conducting small-scale RE 
experimentation. 

2 

Governance 
of RE 

RE 
Experimentation 

  
PLN green booster program – 
priority to build RE power plants in 
small island areas through hydro, 
biogas, solar (in order of 
preference). This program is 
supposed to replace diesel 
generators in remote islands. E.g. 
bioenergy projects in Mentawai  

5 

Governance 
of RE 

RE 
Experimentation 

Large scale hydro, geothermal, coal and 
other fossil-fuels are attractive because they 
have higher capacity factors, lower 
maintenance costs, provide base load and 
hence shorter payback periods 

8,15 New "must-run" dispatch scheme 
will facilitate investment in smaller 
RE plants 

8,15 

Economics 
of RE 

RE Tariff Solar PV rooftops are less attractive because 
net metering tariffs are too low resulting in 
long payback periods.  

1 
  

Economics 
of RE 

RE Tariff RE tariffs are not competitive in regions with 
low BPP. Suppliers have to reduce their costs 
to make profits. E.g. The biggest electricity 

3,4,7,8,9,10, 
11,14,15 
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networks are Java and Sumatra (80% of the 
electricity consumption). They also have the 
largest reserves of coal which makes the 
regional BPP exceptionally low and RE to be 
uncompetitive 
Even in some remote islands PLN tries to 
negotiate the tariff or suppliers have to 
complete with low cost diesel. Furthermore, 
in 2017 a proposal to split the BPP into RE 
and non-RE was rejected 

Economics 
of RE 

RE Tariff 
  

The grid is technically ready for RE 
implementation in Java but the BPP 
is low. The BPP is high in small 
islands but the grid is not 
installed/not ready.  

8 

Economics 
of RE 

RE Tariff Regulation on BPP is unclear which 
particular BPP will be used e.g. for one 
geothermal project in Sulawesi in 2017, PLN 
told the investors that the transmission area 
BPP (another province) will be used but they 
thought that the power plant-area BPP will 
be used. The difference between the two 
BPPs was about 50% of the other ($12 to 
$6). The regulation does not make it clear 
and it led to the project being stopped 
because the negotiations were not fruitful 

11 
  

Governance 
of RE 

Regional 
governments 

They lack the capacity and investments to 
initiates RE projects or maintain assets 
transferred by centra 
government/development agencies. Very 
few specialists which is worsened by 

3,4,8 MEMR launched the patriot energy 
program for local capacity building. 
However, Ministry of 
fisheries/villages also launched 
similar programs resulting in 

8 
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continuous rotations of the staff (to counter 
corruption) 

overlapping of responsibilities and 
incoordination. Opportunities for 
business to provide O&M 

Governance 
of RE 

Regional 
governments 

Dissemination of targets from central 
government is not clear. Also, many local 
governments do not know how to translate 
targets from RUEN to RUED and RUKN to 
RUKD due to lack of knowledge/education 

8,11 
  

Governance 
of RE 

Regional 
governments 

Sometimes there is conflict of interests 
between regional and central government 
e.g. if a geothermal source lies in a 
conservation area then the local government 
has to change the status of the area to non-
conservation first. Some regional 
government might not change the status 
because of tourism and local economy etc. 
Tourism can generate money faster than 
geothermal. Geothermal, on the other 
hands, needs 4-5 years from exploration to 
exploitation. Sometimes, the indigenous 
people are also reluctant to move and do not 
want outsiders to come to their area.  

10,15 
  

Governance 
of RE 

Regional 
governments 

The regional government sometimes enact 
permits that outside of their jurisdiction or 
not under the law e.g. ministry of public 
works has regulated that local government 
can impose a water tax to the company 
involved in hydro. Some of the regional 
government do not follow the number 
published by the public works and charge 
extra fees during to local level corruption 

10 
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Governance 
of RE 

Regional 
governments 

Provinces have their own political agendas 
for their regional energy planning. Some 
governors are pursuing are aggressive RE 
agenda to get more support from the 
government and funds from international 
donors and MEMR RE funds. Local 
government takes credit for international 
donor agencies projects. 

 
Special funds allocated by central 
government for local governments 
to use for RE implementation.  

15 

Economics 
of RE 

Rural 
Electrification 

Diesel engines preferred over renewables in 
remote areas due to low capital costs (old 
engines) or cheap fuel supply form 
Pertamina 

1 Capacity and infrastructure not 
suitable for coal investment in 
remote areas. Good opportunity for 
pico and micro hydro plants (5-
10MW) 

1 

Economics 
of RE 

Rural 
Electrification 

Logistics are a challenge for small business 
to transport RE equipment to remote areas 

6 
  

Governance 
of RE 

Rural 
Electrification 

The definition of electrification used equates 
to tier 1 access as a result some of the 
companies to do go to the villages already 
deemed "electrified" e.g. an area is 
considered electrified if there is a diesel 
power generator that only provides 
electricity 3 hours a day.  

11 Such remote areas can benefit from 
decentralized renewable power 

11 

Economics 
of RE 

Subsidies High subsidies for coal, low subsidies for RE 
allows coal power plants to charge a cheaper 
price 

1 There is a new RE law still under 
discussion – which might introduce 
a subsidy for RE. 

10 

Governance 
of RE 

Targets setting Target setting process is uncoordinated, 
unclear and non-transparent. E.g. for wind 
MEM set a target of 40% in 2050 but the 
potential of wind is not very high. The NEC 
also does not provide the data for their 
assumptions e.g. how will 60 MW solar 

1,4,5,8,10,11 
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target will be achieved in 2025 and who will 
build it? 
Too many ministries involved - job 
responsibilities either overlap or are not 
clear 

Governance 
of RE 

Targets setting RUPTL is bottom-up while others are top-
down.  
RUPTL demand projections are modified to 
suit the national level targets 
RUPTL & local energy plans revised annually 
whereas others revised differently. 
Instances of ghost projects in RUPTL to meet 
the targets or for representatives to gain 
election support 

2,4,5 Annual changes in RUPTL allow 
third parties to intervene and add 
new RE projects every year 

5 

Governance 
of RE 

Targets setting RE targets do not differentiate between 
different proportions of NRE or the 
government does not disclose it 

2 
  

Governance 
of RE 

Targets setting No accountability for the achievement of 
targets e.g. regulations for monitoring or 
penalties for under-achievement  

3,4 At the central level there is a 
progress report (energi berkeadilan 
ESDM) but they cover the data by 
showing the increasing in installed 
capacity even though percentage 
wise there was a decrease.  

11 

Governance 
of RE 

Targets setting All targets in RUPTL are based on electricity 
sector but in other plans are based on 
energy - mismatching of targets 

7 
  

Governance 
of RE 

Targets setting The RUPTL is used as a reference plan rather 
than implementation plan. PLN has to 
"show" that the 23% target being met. This 
forces PLN to include unrealistic projects in 
RUPTL e.g. 3.2 GW of solar rooftop through 

9 
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community participation 
Sometimes people in the government do not 
want certain projects to be cancelled so they 
have to be included in the RUPTL. If they 
feel that certain projects are disturbed 
because of decreasing demand – they just 
say that they do not agree with the demand 
forecasts and PLN has to re-forecast the 
demand i.e. they would use a more 
optimistic estimate.  

Governance 
of RE 

Targets setting The lead times and project risks (financial, 
legal, economic) are not considered in 
setting targets e.g. Sarullah geothermal 
power plant was included in the 2008 
RUPTL but the physical development only 
started after 2014 

9 
  

Governance 
of RE 

Targets setting All regional governments and sectors are 
given a blanket target of min 23% NRE 
without consideration to activities on 
ground. In reality, RUPTL should have a 
higher NRE target. It is easier for NEC and 
MEMR to set a flat target of 23% for 
everyone   

10,15 
  

Governance 
of RE 

Targets setting The government is reluctant to revise the 
23% NRE target because it shows 
Indonesia's NDC commitment. The DPR has 
request for a revision of the 2014 NEP but 
no progress has been made thus far. 

10,14,15 The ministry is considering to revise 
the RUEN because of the 
assumptions and the covid-19 
pandemic. It started a taskforce last 
month to review the long-term 
energy planning and analyse the 
data in RUEN and develop a report 
by the end of 2020 which will be 
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used as a blueprint for potential 
changes in RUEN but this task is 
complex 

Governance 
of RE 

Targets setting The RUEN roadmap is not specific i.e. it 
does not specify milestones/roadmap to 
achieve those targets e.g. initially they set 
45.2 GW RE target by 2025, By 2019 only 
10 GW has been achieved as of now and 
details of 35 GW are not clear. In the 
independent modelling conducted by IESR, 
the projection of RE will only reach 15%. In 
terms of capacity only 23 GW will be 
installed instead of 45GW.  

14 
  

Governance 
of RE 

Targets setting 
  

The MEMR taskforce is also trying 
to uncover conflicting priorities in 
the energy sector e.g. Coal and gas 
have huge economic contribution, 
but their use needs to be reduced to 
meet the targets 

15 

Governance 
of RE 

Tender Process The tendering process is confusing for the 
vendors and PLN generally awards tenders 
to vendors with the lowest price, and so the 
vendors might compromise quality to reduce 
the quoted price 

6  PLN has an online system where 
vendors can register to ask 
questions about tenders. Helps to 
make the tendering process more 
transparent.  

6 

Governance 
of RE 

Tender Process Some IPPs do not bid for projects because of 
complicated tender process. E.g. The pre-
feasibility report required for every tender is 
basically the project proposal itself 
Between 1-10MW the tender is conducted in 
the regional PLN area, higher than 10MW 
tender is conducted in the national PLN. If 

8,10 
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you want to join the tender, you need to be 
registered at the respective level of PLN.  

Economics 
of RE 

Transmission 
and Distribution 

The grid is technically underdeveloped to 
accommodate the intermittency of 
renewables. Grid control system was built 
before renewables. It can only dispatch at 30 
min intervals whereas renewables require 
more continuous dispatching 
e.g. Sidrap wind farm in Sulawesi is facing 
frequent blackouts and Java blackout 
happened because the load was in the west 
but the power generation was in the east 
and the transmission system failed to 
support it. A possible solution could be to 
couple renewables with energy storage but 
then the project is not economically viable.  

2,4,7,8 
  

Economics 
of RE 

Transmission 
and Distribution 

Power wheeling is not successful because 
PLN wants to prioritize its own power plants 
along with technical and tariff issues.  

   

Economics 
of RE 

Transmission 
and Distribution 

T&D is underdeveloped and underinvested - 
mismatch between demand centres and 
sources of supply e.g. hydro in Borneo, solar 
in small islands. T&D is monopolized is fully 
controlled by PLN so third parties cannot 
participate 

4,7 
  

Economics 
of RE 

Transmission 
and Distribution 

PLN does not have detailed technical data 
about all of the electricity equipment which 
is essential for renewable integration.  

4 
  

Economics 
of RE 

Transmission 
and Distribution 

IPPs have to construct their connection lines 
to transmission grid which can be awfully 

4 
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expensive e.g. in case of geothermal where 
the grid is far from the source 

Economics 
of RE 

Transmission 
and Distribution 

To counter the intermittency of RE, PLN 
requires solar and wind power plants to 
install energy storage which raises their 
investment cost but the price they receive 
from PLN still remains the one without 
installation of energy storage.  

8 
  

Economics 
of RE 

Transmission 
and Distribution 

Management and maintenance of grid is also 
a problem especially because everything is 
managed by PLN and the process is not 
transparent.  

8 Lessons could be learnt from the oil 
and gas supply sector where 
competition resulted in better 
management of the value chain and 
better provision of service (even by 
the government-owned body). 
Many people in the energy sector 
think that competition should be 
introduced in the electricity sector. 

8 

Governance 
of RE 

Vertical 
Coordination 

The ladder of participation in policymaking 
influences RE policies. 

1 The government recognizes the 
need to gather local feedback for 
drafting of policies.  

1 

Governance 
of RE 

Vertical 
Coordination 

Coordination between PLN and ministries is 
not particularly good. E.g. BKF was trying to 
find the true price of coal without subsidies 
and including environmental costs. PLN 
already had the cost but were not willing to 
share.  

5 
  

Governance 
of RE 

Vertical 
Coordination 

Lack of coordination between regional and 
central governments e.g. ministry of villages 
sometimes undertakes off-grid rural power 
projects even though it has no expertise and 
without coordination with MEMR 

8,11 
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Appendix B 

Sustainable Business Models in Literature 

Intensifying pressures of societal challenges such as climate change and resource depletion and 

the burgeoning need for sustainable development have rendered conventional business models 

ineffective in providing appropriate solutions. Thus, the alternative notion of sustainable 

business models (SBMs), which empower conventional businesses to meet their sustainability 

goals while maintaining financial viability, have gained widespread acceptance in many 

industrial and societal sectors (Schaltegger et al., 2016). SBMs have been extensively studied 

in literature from domains like innovation and entrepreneurship to industries like hospitality 

and construction (Nosratabadi et al., 2019). While disparate definitions for sustainable business 

models exist, one idea is common in all of them: sustainable business models create value for 

the triple bottom line, i.e. economy, society and the environment (Dyllick & Hockerts, 2002).  

Bocken et al. (2014) use the concept of business model innovation for sustainability to define 

SBMs as the ways in which an organization and its value-network capture and deliver economic 

value to significantly create positive (or significantly reduce negative) impacts for the 

environment and the society.  SBMs provide tools for organizations to manage diverse groups 

of stakeholders while incorporating sustainability principles and goals into their value 

proposition, capture and delivery. They have been proved effective in reducing the negative 

environmental and societal outcomes of business activities by delivering solutions that empower 

organizations to concurrently meet their economic and sustainability objectives (Boons & 

Lüdeke-Freund, 2013).  

SBMs bring a host of benefits not just for the focal organization but for the entire stakeholder 

network. By leveraging organizations to integrate economic and sustainability ambitions, SBMs 

allow firms to disperse value to all stakeholders (Rashid et al., 2013). Kramer & Porter (2011) 

postulate that SBMs provide competitive advantages because incorporating sustainable value 

creation, capture and delivery mechanisms in the business logic results in economic gains.  

Boons & Lüdeke-Freund (2013) present four distinguishing advantages of SBMs over 

conventional business models: (a) the value proposition includes an assessable ecological 

and/or social value harmonious with financial value, (b) the supply chain of SBMs comprises 

of suppliers who feel responsible towards the stakeholders of the focal organization and, 

conversely, the focal organization does not burden its suppliers with its own socio-

environmental liabilities, (c) SBMs stimulate responsible consumption practices among all 

stakeholders and, (d) the financial model of an SBM equitably distributes economic costs and 

benefits and accounts for the environmental and social externalities of the organization. Along 
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similar lines, Abdelkafi & Täuscher (2016) maintain that SBMs not only generate value for the 

customers but also for the natural environment and the society while Geissdoerfer et al. (2018) 

reason that the interactions between the stakeholders of SBMs create, capture and deliver value 

for the entire network of actors. Furthermore, Bocken et al.'s (2013) Value Mapping Tool is an 

effective instrument to assess the sustainable value creation mechanisms of business models.  

Most of the empirical studies concerning SBMs in the energy sector have been restricted to 

OECD countries (see for example Burger & Luke, 2017; Hillenbrand et al., 2016; Jacobsson & 

Lauber, 2006; Loßner et al., 2017; Schmid et al., 2016). Furthermore,  most of the emerging 

studies in developing countries have focused on a BOP setting, either in areas not related with 

energy (for example: Duncombe, 2016; Goyal et al., 2016; Marconatto et al., 2016) or on rural 

electrification (for example: Blum et al., 2013; Pérez-Arriaga et al., 2019). Very few studies 

have specifically addressed sustainable business models for the electricity sector of developing 

countries more broadly. Balachanda et al. (2010) present a private-sector driven innovative 

business model for the diffusion of sustainable energy technologies in India. The fundamental 

premise of the model is that potential adopters of technologies should be upgraded to techno-

entrepreneurs through incentives, who then form small-scale enterprises to diffuse sustainable 

energy technologies. Jamasb et al. (2018) propose a novel business model for electricity 

distribution networks in developing countries by disaggregating them into separate businesses. 

Depending on the nature of the activity, the businesses can be run by either public or private 

sector. Using a quantitative case study on the electricity sector of Thailand, Huenteler et al. 

(2016) found out that sustainable business models and a supportive regulatory framework for 

implementing renewable energy can lead to the realization of local learning effects which can 

result in noteworthy cost reductions.  

Perhaps, the most comprehensive study on SBMs in developing countries with relation to 

renewable energy was carried out by Gabriel & Kirkwood (2016). By studying business models 

used by renewable energy entrepreneurs in twenty eight developing countries, they identified 

three business model archetypes: Consulting, Distribution, and Integration. Consultants, the 

largest group, provide services instead of products, such as feasibility and design. The second 

largest group, Distributors, sell ready-made or bespoke systems directly to customers. The third 

and the smallest group, Integrators, provide whole packages of systems and services. They are 

involved in the design and implementation of entire renewable energy systems (such as 

microgrids) for communities, local governments, NGOs and development agencies. Gabriel & 

Kirkwood (2016) also suggest that these archetypes are not distinct from each other and instead 

represent different stages of a business life cycle i.e. businesses grow from consulting to 

distribution and finally integration as they acquire additional capital and expertise. However, 

the type of business model that entrepreneurs utilizes and its progress is influenced by 

government support, incentives and renewable energy policies; areas with favorable renewable 

energy policies exhibit a greater share of integrator businesses.  
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