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Introducing the Report
In order to speed up the shift to Renewable Energy, Hivos has undertaken several programs to increase renewable
energy use and adoption in Indonesia by working with government, partners and other stakeholders. Hivos has the
ambition to play a more prominent role in supporting frontrunners, developing multi-actor initiatives and influence
policies. One of Hivos’ programs, the Sumba Iconic Island (SII) initiative is a well-known example of a multi-actor
collaboration to accelerate energy access in small rural remote island in East Nusa Tenggara province.
It is widely known that renewables are difficult to maintain in remote areas. Some of the key reasons are: low
affordability and willingness to pay; poor institutional setup; insufficient technical skill; knowledge and support to
the communities; poor payment systems and no investments or savings anticipated for future replacement or
renewal of equipment.
Under the Sumba Iconic Island initiative, Hivos, in collaboration with Winrock International jointly developed the
idea and provided support to the establishment of RESCO (Renewable Energy Service Company) in Sumba to avoid
all these potholes in the road to sustained decentralised small-scale renewable energy. The RESCO concept is
developed and applied to ensure proper operation and maintenance of renewable energy facilities, especially in
remote areas. In many locations similar concepts are not working well for various reasons. Hence, the development
of the RESCO concept in Sumba is based on the international experience of successes and failures in various
countries.
The RESCO is a Small Enterprise which is established, trained and groomed to become a healthy commercial
enterprise to ensure that remote communities can make sustainable use of renewable energy facilities. We believe
that RESCO is one of alternative business model potential that would be able to address sustainability of small-scale
renewable energy facility in remote areas. This report presents suggested approach for RESCO platform includes an
example on how to attain the federative level. Thus, Hivos wants to promote the further development of the RESCO
as we believe that the concept should be replicated and up-scaled to other areas in Indonesia and, if possible in the
future, also outside Indonesia.
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1.

Executive Summary
As shown in figure 1, it is estimated that there are currently 10 million rural households in Indonesia either with no
electricity or with a very unreliable and unsustainable electricity supply (Chapter 2).
Figure 1. Distribution by source of the existing unreliable off-grid electricity supply

The purpose of this report is to propose a strategy for the creation of a RESCO Platform that makes offgrid electrification in Indonesia more sustainable. The RESCO Platform is given the mandate to electrify
these 10 million households over the next 10 years and guarantee the sustainability of the service.
Methodology-wise, the report is based on the combination of evaluative and explanatory research, gathering both
quantitative and qualitative data (Chapter 3). Quantitative data includes a list of 340 Stakeholders, 113 Programs
and Projects, and 82 pieces of legislation and plans (Chapter 4). All this information has been collated to serve as the
foundation for the future RESCO Platform.
Data is analysed using a framework that defines and evaluates seven dimensions of sustainability (Chapter 5).
This is followed by an account of the variables for defining all the possible combinations of business models in rural
electrification (Chapter 6) and a detailed description of the RESCO model (Chapter 7). HIVOS considers the RESCO
model as an effective solution to the lack of sustainability of current off-grid electrification models in Indonesia.
A Renewable Energy Service Company (RESCO) is an organisation in charge of the operation, maintenance and
troubleshooting (OM&T) of renewable energy (RE) equipment. As such, it can also offer four sets of subsidiary services,
which are:
1.
2.
3.

4.

System dimensioning, configuration, installation & commissioning of the RE Equipment,
Fee collection,
User awareness, disconnection of equipment because of arrears or misuse, and energy efficiency services, and
Logistics and the recovery and final recycling/disposal of equipment.

For their expansion, RESCOs require a Management Information System (MIS) that supports both the core service
and the subsidiary ones. It is also very important for RESCOs to remain hardware, design and finance agnostic.

The benchmarking of rural electrification models (Chapter 8) shows how the most successful partnerships for rural
electrification are those which combine the capacities of the recipient communities with the resources of the nonprofit, public and private sectors. They are called Community-NGO-Public-Private Partnerships (CNPPP) an example
of which is the Sumba Iconic Island (SII).
The market analysis (Chapter 9) starts by identifying the causes of non-sustainability in the current off-grid models
implemented in Indonesia. These are:
1.
2.
3.
4.

Short-term political targets
Lobbying from State Enterprises
Capacity Gaps
Lack of Coordination & Information

In an ideal scenario, regulation is stable, unambiguous and easy to apply and state-actors encourage symmetrical
collaboration instead of distorting the market with asymmetrical competition. In this ideal situation, non-state actors
would be interested in setting up RESCOs to offer the following set of services:
●
●
●
●

Pre-electrify households with solar lanterns (pico-solar solutions) in order to build the foundations for their
future electrification.
Electrify new areas with stand-alone renewable energy (RE) systems, RE mini-grids or grid-extension.
Manage all the existing RE equipment to guarantee its sustainability.
Expand capacity of existing RE equipment wherever needed.
1

●
●

Revitalise non-working existing RE installations and Recycle non-working components.
Replace with RE systems all the off-grid conventional energy equipment (stand-alone gensets, diesel powered
mills and isolated diesel grids).

The report continues with a proposal to pre-electrify with solar lanterns the estimated 10 million households that
either do not have electricity or depend on an unreliable and unsustainable supply. This pre-electrification effort is
an opportunity to start building the last-mile distribution infrastructure in each village. Once the infrastructure is
created, the report estimates that 1.4 million households may be electrified with a grid-extension. The remaining
8.6 million could be fully electrified with either RE stand-alone equipment or RE mini-grids. Table 1 shows the
millions of households to be electrified around each technological solution and service.
Table 1.Distribution of equipment by technology and activity (millions of households)

This is followed by a financial quantification for each of these services and technological solutions to be offered. As
shown in table 2, it is estimated that it will be necessary to invest USD 11.7 billion over the next 10 years for (a) the
pre-electrification with solar lanterns, (b) the building of the last-mile infrastructure and (c) the electrification of 8.6
million households. The two RE solutions considered are: (a) low-impact hydro and (b) solar PV.
Table 2. Total estimated investment for pre-electrifying 10 million households and electrifying 8.6 million

The annual revenue required to guarantee the financial sustainability of the service is estimated at USD 1.3 billion.
Table 3. Estimated annual revenue that guarantees financial sustainability

These figures may seem substantial. But, as figure 3 demonstrates, the total investment and required level of
revenues is similar to the current expenditure for maintaining the subsidies on kerosene for lighting and the
electrification with conventional energy for an equivalent number of households.
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Figure 2. Comparison between the propose investment and the baseline scenario

Sources: several, all of which are conveniently documented in the report.

To guarantee the sustainability of the subsequent electrification service, HIVOS advises the creation of a RESCO
Platform (Chapter 10). In this context, the specific objectives of the Platform are to:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Gain a better understanding of rural electrification needs.
Facilitate communication and information exchange.
Test and advocate innovative approaches.
Document, monitor and evaluate programs, projects and organisations.
Structure activities to facilitate the coordination of participants.
Provide tools and procedures that support participants in the field.
Track components, monitoring their performance until recycling/disposal.
Promote trust, accountability and transparency.
Attract and support donors and investors.
Channel resources more efficiently.

The recommended strategic approach is:
1.
2.

3.

Leave for PLN the planned electrification of 1.4 million households with grid extension.
Assign to RESCO Platform: (a) the pre-electrification with 10 million solar lanterns, (b) the building of the
last-mile infrastructure, (c) the replacement of the conventional stand-alone equipment, and (d) the
electrification of 4.7 million households with RE stand-alone solutions.
Provide three options for the electrification of 3.7 million households with RE mini-grids, which are: (a)
operated by PLN alone, (b) operated by RESCO Platform alone, (c) operated by RESCO Platform under service
contract with PLN. Figure 4 shows a simplified diagram of the financial flows for this third option and the
suggested distribution of responsibilities between PLN and the RESCO Platform.
Figure 3. Graph for the RESCO Platform operating RE mini-grids under service contract with PLN
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The report continues with a description of three distinct levels of integration that are attainable by the members of
the RESCO Platform. As shown in figure 5, the three levels are the Platform as (a) a network, (b) a consortium and
(c) a federation.
Figure 4. Three distinct levels of integration for the RESCO Platform

The suggested approach is for the RESCO Platform to start as a network, leaving to the members to decide whether
they wish to remain as such or attain the next level of integration. The report also includes an example on how to
attain the federative level.
This strategy comes with one caveat. Regardless of the level of integration, without a common Management
Information System (MIS) it will be impossible for the RESCO Platform to attain its objectives. The MIS shall be
accessible on-line and at the same time work off-line from remote locations. It shall also include:
1.
2.
3.
4.

The automated technical monitoring of the equipment,
Mobile payment infrastructure,
A stakeholder management solution, and
Logistics software for full traceability.

Subject to the implementation of this MIS, the report continues with a proposed roadmap centred on the organic
growth in three phases:
●
●

●

Phase 1. Assist the Government of Indonesia (GoI) 2 in the distribution of 100,000 solar lanterns to be
delivered before the end of 2019, as a strategy for RESCO Platform to start building a network of service
centres in the recipient communities.
Phase 2. Geographical expansion of the network of service centres thanks to the distribution of the remaining
solar lanterns, up to the estimated 10 million units. In parallel, expansion of the services in the best
performing villages. Services are to be expanded from (a) solar lanterns to (b) plug-and-play solar kits able to
power small appliances, to (c) stand-alone systems. Special emphasis is to be put on productive activities.
Phase 3. Installation of RE mini-grids in clustered areas, with the use of productive activities as anchor loads.

In the conclusion (Chapter 11) the consultant cautions that the current approaches of subsidising conventional
energy and distributing renewable energy equipment either gratis or highly rebated, and without much concern for
sustainability, does not help the environment, the recipient communities and the Indonesian economy.
Instead of this approach, it is advised to channel these public resources into building a RESCO Platform to be
championed by a Community-NGO-Public-Private Partnership (CNPPP). This Partnership would aim to achieve full
electrification by 2029, through the implementation of sustainable, off-grid electrification models. Such a strategy
represents the national extension of Sumba Iconic Island (SII), an existing CNPPP championed by HIVOS. It is also a
strategy to turn a number of ineffective Government interventions into a solution for building urgently needed
infrastructure in remote communities.

2 More specifically,

the Directorate General of New Renewable Energy and Energy Conservation (DGNREEC) of the Ministry of Energy and Mineral
Resources (MEMR).
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2.

Introduction

2.1.

About this Consultancy

HIVOS has been working with the Government of Indonesia (GoI), its development partners and other stakeholders
to accelerate the introduction of Renewable Energy (RE) in the country. Most of these RE initiatives fall under the
umbrella of Sumba Iconic Island (SII), a Community-NGO-Public Private Partnership (CNPPP) aiming at increasing RE
penetration in Sumba island, located in East Nusa Tenggara, the least electrified province in Indonesia.
SII has been a pioneer in bringing the concept of Renewable Energy Service Company (RESCO) to Indonesia. HIVOS,
along with Winrock international, founded PT RESCO Sumba Terang in 2017 to offer operation, maintenance and
troubleshooting (OM&T) of RE equipment across Sumba island. Over the last two years, the company has been
experiencing the ups and downs common in any start-up. The time arrived to evaluate the replicability of the model.
For this purpose, HIVOS contracted the services of a consultant specialised in the design and implementation of offgrid models for rural electrification.
HIVOS considers the RESCO model as a solution to address the lack of sustainability of the current off-grid
electrification models in Indonesia. Making a “Sustainable Use of our Planet’s Resources” is one of the organisation’s
five core values, something that is not possible when billions of Indonesian rupiah (IDR) are invested in RE equipment
that lasts less than two years due to the lack of proper operation and maintenance.
This report aims at encouraging debate among stakeholders, who could potentially join efforts and create a platform
that helps meet the needs of Indonesian non-electrified areas. Creating such a multi-stakeholder platform is
conducive with HIVOS mission of innovating for social change, by implementing smart projects that build more open
and green societies.

2.2.

Background

The GoI measures the national rate of electrification according to the following two ratios:
●
●

Percentage of electrified villages
Percentage of electrified households

Percentage of Electrified Villages
The country applies many definitions of electrified village. The least strict of them all is the one given by the national
power utility, Perusahaan Listrik Negara (PLN), which considers that a village is electrified the moment it has at least
one electricity pole. A more accurate definition is the one used by Statistics Indonesia (BPS), which distributes the
estimated 75,436 villages into 6 groups based on the percentage of household electrification they have reached.
Figure 5. Distribution of villages according to the % of households with electricity

Source: BPS 2019, ‘Village Development Index’, which is built on from the PODES data for 2018.
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Percentage of electrified households
In regard to electrified households, GoI affirms that the country’s electrification rate increased from 67.2% in 2010
to 98.5% in 2019.3 PLN provides its service to 96.8% of the electrified households, non-state electricity firms to 3%,4
and the remaining fraction receives it from one of the diverse programs of the Ministry of Energy and Mineral
Resources (MEMR), such as the Energy Saving Solar Lights Program (LTSHE). With 1.5% households yet to gain access
to electricity and with the current number of households in Indonesia estimated at 70.7 million, 5 this translates into
1.07 million households without access to electricity.
Figure 6. Households without electricity

Source: ESDM. 2018, “Rasio Elektrifikasi 2017” Ministry of Energy and Mineral Resources, Jakarta, Indonesia.

Experience from countries that have achieved near-full electrification indicates that the last 10%–15% of the
population is the costliest, both financially and time wise.
Example 1. Time it took to four Asian countries to attain full electrification

For example, it took 20 years for Malaysia to go from 94% electrification rate to full electrification. China went
from 90% to full electrification in an equivalent 20-year period, while Vietnam went from 75% to 100% and
Thailand from 65% to 100% in the same amount of time.

Source: 2018 World Bank. Access to Electricity (% Population)

In comparison, Indonesia is moving from 65.8% in 2009 to full electrification in just 10 years, this is, in half the time
it took to Thailand. The question is whether the country is applying a sustainable strategy to achieve this, or it is just
being attained at the expense of providing non-sustainable electricity. For this reason, the first step towards a deeper
analysis is to distribute households according to 5 tiers of electrification defined by the World Bank in 2016:
Table 4. Tiers of electrification

Source: Bhatia, M & Angelou, N 2016, ‘Beyond Connections: Energy Access Redefined’, ESMAP, Washington, USA.

Under this definition, the electrified households fall under one of the following five tiers:
●

3

Tier 5 - Grid: One of the eight interconnected power networks spanning across populated regions such as
Java, Madura, Bali and Sumatra.

Sekretariat Kabinet Republik Indonesia, October 24th 2018. ‘Gov’t Targets 99% Electrification in 2019’

4

BPS 2015, ‘Percentage of Households by Province and Source of Lighting, 2015’ Indonesia’s Research Repository

5

This estimation is based on figures from BPS.
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●
●
●
●

Tier 4 - Stand-alone Diesel Generator or Isolated Grid: One of the 850+ isolated power grids managed by
PLN; 250+ conventional isolated grids operated by the village; or any of the thousands of power generators
owned by small businesses and families.
Tier 3 - Mini-grid: One of the 600+ micro-hydro schemes6, or the estimated 900+ solar PV, wind or hybrid
mini-grids funded by the MEMR7 or the estimated 100+ solar PV mini-grids founded by other ministries.
Tier 2 - Stand-alone: One of the thousands of solar or pico-hydro stand-alone systems bought by villagers or
of the 265,000 SHS funded by government 8 and international development partners.
Tier 1 - Solar lanterns: One of the 274,000 SEHEN lamps distributed by PNL between 2012 and 20149; one of
the 260,000 3-light plug-and-play kits distributed by the Directorate General of New Renewable Energy and
Energy Conservation (DGNREEC) of the Ministry of Energy and Mineral Resources (MEMR) in 2017/18 under
the LTSHE program; or one of the 100,000+ solar lanterns distributed by other programs such as Sumba Iconic
Island (SII), Rimba Raya, Wonder Women, Mothers of Light, Solar Mamas, etc.

Based on this distribution in tiers, it is important to take into account that:
●

●
●
●

PLN is currently unable to expand its power-generating capacity (tiers 4 & 5) due to financial difficulties. 10
Over the 2014 to 2017 period, the Ministry of Finance transferred USD 22.9 billion in cash into PLN to plug
the holes created by rapidly escalating fuel and purchased power costs. 11 Losses before subsidies mounted a
total of IDR 35 trillion in 2018 (USD 2.5 billion), which required Government to provide IDR 48 trillion (USD
3.4 billion) in electricity subsidies and IDR 23 trillion (USD 1.6 billion) in compensation income, on top of other
non-accounted subsidies such as those on diesel. 12 With this level of losses, the financial sustainability of the
company is seriously in doubt, together with the current model of electrification centered on grid extension
and conventional energy generation.
Most tier 4 conventional power units operate only for a few hours a day. Furthermore, when managed by the
village instead of PLN, they operate only when there is enough money to finance the fuel.
Many of the RE mini-grids in tier 3 or stand-alone equipment in tier 2 are in urgent need of rehabilitation
because of lack of proper operation and maintenance.
Most of the pico-solar solutions in tier 1 cease working after 2 years because of lack of technical service in
the village.

Having all that in mind, the real rate of electrification is estimated to be much lower the moment we consider:
1.

2.

Sustainability: PLN considers diesel as the only suitable alternative for off-grid electrification and it plans to
continue using it in the future.13 This perception of diesel as being more suitable (i.e. cheaper) than RE results
from the subsidies that PLN receives on both diesel and electricity generation. Without subsidies, the cost of
diesel generation would be between USD 50 to 80 cents per kWh, depending on the size of the power plant
and the cost of delivering the diesel. This cost is well above the USD 35 to 60 cents per kWh that makes a PV
solar mini-grid with storage capacity financially sustainable, a cost that has and will keep on decreasing as
technology improves and components become cheaper. 14
Quality of service: this 98.5% electrification ratio considers a household to be electrified the moment it has
an electricity connection, regardless of the number of hours of electricity it receives a day or if it receives
electricity at all. It also considers households that were provided with a solar lantern as electrified, without
considering if the lantern still works or not.15

Estimating a more realistic electrification rate:

6

Rahadian, F 2014, ‘Indonesian Micro-hydro Power Development’. Indonesia Small Hydro-Power Association, Bandung

7

Information provided during a personal communication by Dedy Haning, advisor for GiZ ELREN.

8
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The first step for the assessment of the potential for sustainable decentralised renewable energy through the RESCO
Model in Indonesia is the definition of a more realistic electrification rate. This report infers the number of
households without electricity or with unreliable electricity from the national consumption of kerosene.
Kerosene in Indonesia is being used for cooking and lighting, with some very marginal use for refrigeration, usually
of vaccines.16 Before 2007, cooking represented around 82% of the national consumption of kerosene. 17 The
distribution of 57 million conversion kits from kerosene to LPG by the GoI reduced its use for cooking by 94%.18 The
wider introduction of biogas by organisations such as HIVOS (BIRU) and SNV has also contributed to this reduction.
It is estimated that currently 90% of kerosene consumption is for lighting.19
Lighting with kerosene in Indonesia either uses a petromax lamp (pressured kerosene) or an oil lamp, called ‘pelita’.
These two types of lamps are mostly used by:
1.
2.

Households without electricity. Average daily consumption by households falling in this category is estimated
at around 6 litres a month.20
Households with either a very intermittent or unreliable supply of electricity. Intermittent because electricity
is not supplied 24 hours a day. Unreliable because of constant black-outs either due to lack of fuel or technical
problems with the equipment. In such cases, this report considers the monthly consumption to average
around 48 litres a month.

Another usage is outdoors, either by people living in urban areas with poor street-lighting or people in rural areas.
However, since the apparition of the LED light, this application is mostly being replaced by flash-lights powered by
dry-cell batteries.
Figure 7. Annual kerosene consumption in Indonesia (2007-2017)

Source: MEMR 2018, ‘Handbook of energy and economic statistics of Indonesia 2018’, Government of Indonesia, pp. 46

Between 2016 and 2017 the number of unelectrified households diminished from 8.8% to 4.6%. Because of this, it
would be expected that kerosene consumption also experienced a considerable reduction. However, instead of
diminishing, it increased by 2.3%. This higher consumption can only be explained by a return to the use of kerosene
for lighting due to unreliable electricity.
This report uses 2017 data to estimate the total number of households with either no electricity or an unreliable
supply, as it is the most recent year for which information is available. Considering a 95.4% electrification rate in
2017, the total figure of households with either no electricity or an unreliable supply is estimated at 9.98M, a number
that is rounded up to 10M.21
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Although the electrification rate has increased from 95.4% in 2017 to 98.5% in 2019, with the current number of
households without electricity estimated to be 1.07 million, it is considered that the 10 million figure remains valid
due to an equivalent increase in the number of households with unreliable electricity.
Based on this figure, the report distributes the 10 million household according by energy sources:
Figure 8. Estimated number of households with either no electricity or with unreliable electricity

Sources: several, all of which are conveniently documented in the report.

2.3.

Purpose

The purpose of this report is to suggest a strategy for the creation of a RESCO Platform that makes off-grid RE in
Indonesia more sustainable. The Terms of Reference of the consultancy defines this RESCO Platform as a
space/network/coalition to:
1.
2.
3.
4.

Promote and advocate the replicability of the RESCO model,
Prove its sustainability,
Exchange knowledge, and
Attract investors and donors

The desired impact of the Platform is the attainment of a “stronger and sustainable dissemination of renewable
energy in remote communities.”
By making the provision of rural electricity more sustainable, the Platform can help accomplish Sustainable
Development Goal (SDG) #7 set by the United Nations for the year 2030, which aims at ‘Ensuring access to
affordable, reliable, sustainable and modern energy for all’.
By replacing the current diesel-power isolated grids by a RE-based solution, the suggested strategy also helps attain
SDG #13, which seeks to ‘Take urgent action to combat climate change and its impacts’.
By promoting a national partnership for the achievement of these two goals, the strategy also helps advance towards
SDG #17, which aims to ‘Strengthen the means of implementation and revitalise the global partnership for
sustainable development.’
In turn, a well-designed strategy can also help create positive synergies with and among the remaining 14 SDGs thus.
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3.

Methodology
The Terms of Reference of this consultancy include the following five items in its scope of work:

For carrying it out, the consultant applied a combination of two research-based approaches:
1) Evaluative research, as a design methodology that tries to explain ‘how well’ is someone or something
performing. In this specific case, the report conducts the evaluation of Indonesia in off-grid electrification
against best and worst practices in other countries. The idea is to analyse the key elements behind the success
or failure of these other experiences, with the objective of determining ‘what’ and ‘where’ improvements can
be implemented. This practice is called benchmarking.
2) Explanatory research, as a design methodology that tries to explain ‘why’ someone or something is
performing above or below standards. Methodologically, this report carries out the explanatory research
through the application of Problem and Solution Tree Analysis.
The previous two methods aim at developing a strategy for improving the performance of Indonesia in off-grid
electrification. However, item 5 of the scope of work already makes explicit the strategy to develop, which is the
creation of a RESCO Platform. Thus, the methodology is geared towards the creation of such platform.
This explains the inclusion of the following three chapters:
●
●
●

Chapter 5: Seven Dimensions of Sustainability
Chapter 6: Business Models for Rural Electrification and
Chapter 7: The RESCO Model.

Respectively, they seek to (1) provide a method for measuring sustainability, (2) an explanation of potential models
for off-grid electrification, and (3) a description of the RESCO model, to be used as a framework for carrying out the
evaluative and explanatory research.
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4.

Data Collected
By including internal meetings and stakeholder interviews, the scope of work already makes implicit the need to use
a qualitative approach for data gathering. Considering that the two research methods applied (i.e. evaluative and
explanatory) can also use quantitative approaches of data collection, this report resorts to both, by combining
meetings and interviews with the systematic compilation of secondary data.
All the collected data was organised in a relational database accessible online. Special care was put into compiling
an exhaustive list of legislation, stakeholders, and programs & projects, with the purpose of not only gathering data
for the elaboration of this report, but also for building the foundations of the future RESCO Platform as a space to
exchange knowledge, connect stakeholders and attract investors and donors. This required the support from a team
made out of two extra people, who assisted in this research effort and data compilation.
The team compiled a list of 340 Stakeholders, 113 Programs and Projects, and 82 pieces of legislation and plans.
Data can be accessed by clicking on the previous links.
The links below provide access to a matrix that groups records using two axes:
●
●
●

Stakeholders grouped by Type and by the way they can Contribute to the Platform
Programs and Projects grouped by Main Area and Type
Policies grouped by Policy sector and Type of Policy

Finally, this other link provides access to an interactive map showing where stakeholders are located, with sample
screenshots below:
Figure 9. Map of the stakeholders currently entered in the database

The purpose of all the previous links is to show how easily information could be gathered and compiled in a form
that is useful to a potential RESCO Platform and to lay the foundations for its creation.

11

5.

Seven Dimensions of Sustainability
This report measures sustainability according to the following seven dimensions:
●

Implementative Sustainability: It refers to the ability of a project to be successfully implemented. Lack of it
makes projects to fail before they are fully implemented. Common reasons are:
○ Lack of Planning
○ Poor coordination among stakeholders
○ Insufficient capacity building

●

Technical Sustainability: It refers to the ability of the equipment to supply electricity during all the effective
life of the components. Common reasons are:
○ Low quality equipment
○ Wrong dimensioning & poor design
○ Lack of maintenance
In the consultant’s own experience, lack of it usually causes a failure in the provision of electricity within 1
and 2 years from the start of the service.

●

Organisational Sustainability: It refers to the ability of the entity in charge of the operation, maintenance and
troubleshooting (OM&T) of the equipment to organise itself adequately for providing the service. Common
reasons for this are:
○ Inadequate legal structure
○ Improvised procedures
○ Lack of an adequate Management Information System (MIS)
In the consultant’s own experience, lack of it usually causes the failure of the service within 2 and 4 years
from the start date.

●

Social Sustainability: It refers to the willingness of the recipients to pay for electricity. Common reasons are:
○ Competing services that are free
○ Lack of equitability, with some receiving the service and other no.
○ Undesired use of electricity, from both a technical and social point of view.
In the consultant’s own experience, lack of it usually causes the failure of the service within 4 to 8 years,
usually because of the combination of lack of payment together with the misuse of the equipment, which
shortens its life.

●

Financial Sustainability: It refers to the ability of the organisation to maintain a healthy cash-flow. Common
reasons are:
○ Unpaid bills and arrears
○ Mismanagement of funds
○ Expanding expenses
In the consultant’s own experience, lack of it usually causes the failure of the service within 8 and 16 years,
generally when the batteries reach the end of their effective life and need replacement.

●

Economic Sustainability: It refers to the ability of the electricity users to pay a price for the service that is
financially sustainable for the organisation providing it (i.e. Ability to Pay). Common reasons are:
○ Increases in household expenses brought by electricity
○ Electricity does not translate into an increase in productive activities
○ Poor energy efficiency
In the consultant’s own experience, lack of it usually causes the failure of the service within the same
timeframe than lack of financial sustainability (within 8 and 16 years).

●

Environmental Sustainability: It refers to the impact the service has on the environment. The most common
reason is lack of recycling and the disposing of the equipment in the local environment. In the consultant’s
own experience, lack of environmental sustainability is the one that takes the longest to start manifesting,
but when it does, its impact is many times irreversible.
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6.

Business Models for Rural Electrification

6.1.

The Key Questions

Answering the four questions below can give an insight on any business model in rural electrification:
1.
2.
3.
4.

What type of entities are involved?
Who owns the assets, what source was used for financing them, and whether ownership is transferred at
some point or not?
Who is responsible for the operation, maintenance & troubleshooting (OM&T) of the equipment?
Who pays such costs, and if such responsibility is transferred to somebody else over the life of the equipment?

The next five sections of this chapter define the variables that help give answers to the above four questions.

6.2.

Institutional Approaches

Question 1. What type of entities are involved?
In Indonesia, an entity involved in the provision of rural electrification services could adopt one of the following legal
forms:
●
●
●
●
●
●
●

6.3.

Government Entity
Limited Liability companies (Perseroan Terbatas ‘PTs’), a for-profit entity in which the liability of the
shareholders is limited to their capital contribution.
NGO, which typically takes the form of an incorporated association, a foundation, or a permanent
establishment of an International NGO (INGO).
Co-operative
Village Electrification Committee (VEC), which usually takes the form of an incorporated association or an
ordinary one (unincorporated).
BUMDes (Village Enterprise), which is a special for of legal entity used in Indonesia.
Sole Proprietorship, which is an individual offering the service as a sole trader, a formula typically used in
micro-franchises.

Ownership Approaches

Question 2. Who owns the assets, what source was used for financing them, and whether ownership is transferred
at some point or not?
Ownership can fall in one of the following three categories and it can change over the expected life of the equipment:

●
●
●
●
●

6.4.

Equipment directly owned by the users of the electrification service.
Equipment owned by an entity governed by the users of the electrification service.
Equipment owned by the organisation proving OM&T.
Equipment owned by the organisation providing the funds.
Equipment owned by a third party, such as Government or a trust.

Operational Approaches

Question 3. Who is responsible for the operation, maintenance & troubleshooting (OM&T) of the equipment?
It refers to who is responsible for the operation & preventive maintenance (O&M) and for troubleshooting & repairs
(T&R). The selected option has a direct effect on Technical Sustainability and Organisational Sustainability:
●
●
●

No organisation responsible for OM&T, with repairs subject to warranty terms. Users require to claim
warranty terms themselves, resulting in a very low Technical and Organisational sustainability.
Organisation responsible for OM&T for a limited period of time and available for repairs under warranty
terms. This approach increases both types of sustainability to medium level but is not yet sufficient to be fully
sustainable.
Organisation responsible for OM&T + R throughout all the effective life of the equipment. This approach
increases sustainability to high if the organisation is capable enough for carrying out its duties.
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6.5.

Funding Approaches

Question 4. Who pays such costs, and if such responsibility is transferred to somebody else over the life of the
equipment?
It refers to the formula used for funding the equipment and the Operational Expenses (OPEX). Depending on the
origin, funding sources can be both internal or external to the recipient. The following table shows the potential
internal sources for financing the equipment.
Table 5. potential internal sources for financing the equipment
Nat.
Gov.

Prov.
Gov.

INGO
NGO

PT

BUMD
Co-op
InVEC

Sole
Trader

Village
User

APBN (national budget)
APBD (provincial budget)
Member Contributions
Capital Increase
Retained Earnings (investment)
Savings

*The table does not show Unincorporated Village Electrification Committees because by not being incorporated, there is no legal entity that can
own the assets separately and assets are owned by its members, which are village users.

The table below shows internal sources for financing OPEX:
Table 6. Internal sources for financing OPEX
Nat.
Gov.

Prov.
Gov.

PT

INGO
NGO

BUMD
Co-op
InVEC

unnc.
VEC

Sole
Trader

Village
User

APBN (national budget)
APBD (provincial budget)
Member Contributions
Revenues from Service
Retained Earnings (loss)
Income & Savings

The next table shows different options for financing the equipment. In red the source of the funds and in green the
recipient (owner of the asset).
Table 7. Existing options for the financing of assets
Int.
Donor

the
Public

Ind.
Gov.

Fin.
Inst

Grant from Int. Donor
Grant from Government
Result-Based Aid
Result-based Financing
Rebate
Crowdfunding
Village Fund
Equity Finance
Long Term Loan
Micro-finance
PAYGO
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PT

INGO
NGO

BUMD
Co-op
InVEC

Sole
Trader

Village
User

Finally, the table below shows different options for financing OPEX. In red the source of the funds and in green the
recipient (provider of O&M).
Table 8. Existing options for financing OPEX
Int.
Donor

the
Public

Ind.
Gov.

Fin.
Inst

PT

INGO
NGO

BUMD
Co-op
InVEC

Sole
Trader

Village
User

Project Funding Donor
Project Funding Gov.
Result-Based Aid
Result-based Financing22
Subsidy
Village Fund
Short Term Loan

6.6.

Potential Implementation Approaches

Projects can be implemented by (1) involving the community and other stakeholders in all the project phases,
through the use of participatory methods, (2) involving them only in certain phases, such as during the evaluation,
or (3) not involving the community at all.
The optimal approach is to use participatory methods, as they:
1.
2.
3.
4.

Provide local knowledge and expertise, which in turn helps improve the design.
Help address key community needs and aspirations, which increases the community’ sense of ownership.
Develop a respectful relationship with stakeholders, which helps avoid disputes
Build local capacity, which helps create employment.

The four previous outputs help gain local support (Social Sustainability) ― Short Term Outcome
This helps attain the Medium-Term Outcomes of “Directing the vision of the project” and “helping mobilise local
contributions”.
When all these factors work in conjunction, they help “Lay the Foundation for the successful management and
operation of the service”, which is the Long-term Outcome.
Figure 10. Outcomes of participatory methods

22

With RBF the recipient of the funds takes the risk of not receiving the finding until the delivery of contracted results.
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7.

The RESCO Model
RESCO stands for Renewable Energy Service Company. This type of model is sometimes referred as DESCO
(Decentralised Renewable Energy Service Company). In this second case, the emphasis is put on the ‘decentralised’
nature of the service rather than the RE source of electricity, with both terms referring to the same type of entity.
At the heart of this business model, we find:
1.
2.
3.
4.

An organisation.
Responsible for the operation, maintenance and troubleshooting (OM&T).
Of decentralised renewable energy equipment.
With this service being provided throughout all the life of the equipment.

A RESCO/DESCO can be any type of legal entity. It can either own or not own the assets. It can secure funds from
any of the sources that are available to this type of legal entity. However, if it does not fulfil all of the previous four
core conditions, then it is not a RESCO/DESCO.

Figure 11. The 13-section model for mapping RESCOs

RESCOs also tend to provide four ancillary services, which constitute the red ring around the core three services of
OM&T. They are:
1.
2.
3.
4.

System dimensioning, configuration, installation & commissioning of the RE Equipment.
Fee collection and provision of funds for the future replacement of components.
User awareness, disconnection of equipment because of arrears or misuse, and energy efficiency services.
Logistics, the recovering of equipment and their final recycling/disposal.
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A RESCO does not need to provide any of the previous four ancillary services to continue being considered as such.
Example 2. Situations in which a RESCO does not perform the ancillary services

For example,
1.
2.
3.
4.

Installation of the equipment is sometimes done by a third party or perhaps it is not needed, such as in
the case of solar lanterns (tier 1).
Fee collection may be done automatically, through a mobile payment system or users may not even pay
a fee if the equipment was donated to them.
If the user owns the equipment, there is no need to recover it and the logistics of the initial delivery and
of subsequent repairs may be carried out by the manufacturer or distributor.
Finally, user awareness and energy efficiency is often carried out by another entity or is not even done
at all, and disconnections can be done by using a prepayment meter.

A fully functional RESCO is one that performs the three core services, plus the four subsidiary services.
Some RESCOs may expand geographically, either nationally or internationally. Such expansion is only possible if the
organisation builds the blue ring, which is to equip itself of a comprehensive Management Information Systems
(MIS) made of:
1.
2.
3.
4.

A technical monitoring solution for automatically monitoring the technical performance of all the equipment.
A metering device connected to a payment platform to automate fee collection and disconnect the service
in case of arrears.
A stakeholder’s coordination platform where the different stakeholders can interact, exchange information
and coordinate the service.
A logistics software, with all equipment and components properly labelled to achieve full traceability.

Finally, there are four complementary areas in which the RESCO will need support, which are:
1.

2.
3.

4.

Product Design, Manufacturing, Repairs & the Definition of Quality Standards: RESCOs must remain
hardware-and-design-agnostic: They shall always choose the optimal equipment and design for each given
need instead of being biased towards certain solutions.
External Financing & the Measuring of the Financial Impact: RESCOs must be finance-agnostic: they shall be
able to help identify and channel if needed the most adequate source of funding for every given project.
Capacity Building & the Measuring of the Socio-Economic Impact: Capacity building is not limited to activities
directly connected with the electrification service but can cover a broad spectrum and audience (e.g.
sustainable livelihoods for villagers).
Circularity & the Measuring of the Environmental Impact: circularity refers to the application of the
principles of ‘circular economy’, which are: make → use → reuse → remake → recycle → back to make. This
area also covers the provision of tools for measuring the environmental impact of the project or organisation.

If one of these four areas of the outer ring turns into the main activity of the organisation, then it is not a RESCO but
an entity offering RESCO services. It is important to take this into account, because it could cause the organisation
to become biased towards a certain hardware, design or source of funding, or put too much emphasis on the capacity
building or the circularity, instead of the OM&T of the RE equipment, which shall always remain as the core service
of the RESCO.
As a result, the RESCO Model can have many variations depending not just on the answer given to the 4-key
questions of the previous chapter, but also on:
●
●
●

RED Circle: Which of the four ancillary services the RESCO provides?
BLUE Circle: What solutions is applying in each of the four pillars of an effective MIS?
YELLOW Circle: How is integrating each of the four complementary areas?

The result is a 13-areas model for mapping RESCOs, conceived by the author of this report, which is being used for
benchmarking and evaluation.
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8.

Benchmarking of Rural Electrification Models
This chapter benchmarks entities offering solutions in the following three tiers of electrification:
1.
2.
3.

Tier 1. Pico-solar
Tier 2. Stand-alone equipment installed at the user premises.
Tier 3. Mini-grids, typically powered by solar PV, mini-hydro, small wind turbines (aka. green mini-grids),
sometimes in combination with diesel (aka. brown mini-grids).

Rural electrification models to benchmark are also distributed in the following categories, depending on who is
involved:
1.
2.
3.
4.
5.
6.
7.

Public Sector Initiatives
NGO Initiatives
For-Profit Initiatives
Community-NGO-Public Partnerships
Public-Private Partnerships (PPP)
Community-NGO-Private Partnerships
Community-NGO-Public-Private Partnerships (CNPPP)

Annex III provides detailed information on each of the categories.

8.1.

Public Sector Initiatives

This section considers models promoted as a government initiative and managed entirely by the public sector. The
government administers the funding, either sourced from the public budget, loans from multilateral development
banks, or grants from foreign development partners. Program supervision is carried out by a government agency, a
ministerial department or a government-owned entity such as the national power utility. This formula has not been
very successful.
This report analyses the following cases:
●

●

●

Solar Energy Company (SEC) in Kiribati - Tier 2: The SEC is a government owned limited company by shares
that became RESCO in 1993 with the mandate to electrify the outer islands. The fee was set by government
at AUD 9 a month and remained unchanged. At this level, it was insufficient to cover the replacement of the
batteries, which would have required a AUD 22 a month fee. In spite of this affordable fee, arrears remained
high. Government never agreed to provide subsidies. When a large batch of batteries had to be replaced in
2012, lack of funds to buy the new ones forced SEC to transfer ownership of the remaining assets to the users
and discontinue its RESCO services
Marshalls Electric Company (MEC) in Marshall Islands - Tier 2: The Outer Islands Solar Electrification
Programme is Government‐owned and operated through the Ministry of Resources and Development’s
(R&D). The Government of the Marshall Islands set up a company in 2003 to manage and operate its RE
programme, following the Kiribati model, which was later absorbed by the national power utility (MEC) and
became the RESCO Division within MEC. MEC is responsible for the operation and maintenance of the
equipment. Bilateral funds from various donors have been used to install SHS in the outer islands. The
monthly fee was initially set at USD 12 per month, but in 2009 the Government reduced it to USD 5 per month.
In spite of this affordable fee, arrears remain high and the fee needed for financial sustainability is USD 20 a
month.23 The need to start replacing batteries from 2015 onwards made necessary a Government subsidy of
USD 530,000 per annum. 24
Solar Electricity Societies in Tonga - Tier 2: Before 2002 Tonga had implemented a Community-Public
Partnership, which failed, and Government decided to intervene by implementing 5 government RESCOs for
managing the service. This allowed for the fee to be increased to a value that was financially sustainable.

The projects in Kiribati and the Marshall Islands were successfully implemented (Implementative sustainability),
equipment was properly maintained (technical sustainability) and the service was managed with a relative degree
of success (organisational sustainability). However, they lacked social sustainability (high arrears even at an
affordable fee and no disconnections), financial sustainability (insufficient fee to cover the real cost of the service),

23

Global Sustainable Energy Solutions 2013, ‘Review of the Outer Islands Electrification Program in RMI’, NORTH-REP, pp.3

24

Energy Planning Division 2016, ‘Republic of the Marshall Islands National Energy Policy and Energy Action Plan’, the Government of the
Marshall Islands, pp. 27
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economic sustainability (electrification did not create economic activity), and environmental sustainability
(recycling was not guaranteed the moment that ownership of the equipment was transferred to the users).
The project in Tonga is performing better of its financially sustainable as a result of the fee not being politically set
but based on the real cost of recovery. However, it is not economically sustainable due to high maintenance costs
resulting from overstaffing and non-productive use of electricity. For this reason, Government has been advised to
shift the solar operation to a private company that will form an off-grid utility.25
For Indonesia, the examples analysed within this category are:
●

●

●

Systems installed by the various ministries such as MEMR, Ministry of Villages, Ministry of Marine &
Coastal, Ministry of Cooperatives, Ministry of Less Developed Areas, the Agency for the Assessment and
Application of Technology (BPPT), and others. - Tiers 2 & 3: Projects are tendered by the various ministries,
often awarded to government-owned companies, who typically install them with a 1-year warranty. The
contractor has the responsibility to involve village people in the installation. No other capacity building is
provided. Often ownership of the equipment is transferred to the provincial government (i.e. provincial
BAPPEDA), who has neither the capacity nor the resources to manage it. Hence, when the equipment fails
after the 1-year warranty period, there is nobody with the skills to troubleshoot it. As a result, projects tend
to become technically unsustainable after around 18 months, with hundreds of stand-alone systems and
mini-grids in need of revitalization.
SEHEN program implemented by PLN - Tier 2: PLN is the country’s power utility and it has the mandate to
electrify all the Indonesian territory both on grid and off grid. By letter No. 1227.K/DIR/2011, massive solar
program SEHEN was created. The program accounts for two types of supply and utilization of solar PV:
communal PV and autonomous PV. SEHEN initiated with a high budget, it has PLN as the responsible for
O&M, which grants a certain degree of technical sustainability. There is a monthly fee for the service and
PLN has incurred in great debt due to lack of payment failing at financial sustainability.
LTSHE program of the MEMR - Tier 1, which will have distributed 360,000 small solar kits by the end of 2019.

When compared against the sustainability framework introduced in chapter 4:
1.
2.
3.

The Indonesian projects tend to achieve Implementative sustainability because the equipment is successfully
installed.
They lack technical sustainability as a result of not implementing the RESCO approach.
Even when the RESCO approach is partially implemented, such as in the case of the SEHEN program, or when
ministries nominate village people to maintain the equipment, they lack organisational sustainability
because it is more improvised than institutionally implemented.

Had PLN acknowledged this difference between rural electrification with the lower tiers and grid extension by
creating a separate RESCO department, as MEC did in the Marshall Islands, or, had the ministries built the capacity
of the villagers to carry out troubleshooting and not just preventive maintenance, the projects would have achieved
organisational sustainability.
4.

5.
6.
7.

They lack social sustainability because neither PLN nor the ministries applied participatory approaches to
involve the community in all the project phases, which could have helped to address the low willingness to
pay among many other factors. Ministries simply reduced the fee, while PLN accumulated arrears until it
decided to reclaim the installed systems.
They lack financial sustainability because the fee is insufficient to pay for the real cost.
They lack economic sustainability because productive activities do not seem to be prioritised.
They lack environmental sustainability because the country is being flooded with environmentally sensitive
equipment (e.g. the batteries), with no solution to guarantee their proper recycling. The only exception was
the Battery Revolving Fund implemented in Kiribati in 2005, but the moment the Solar Energy Company (SEC)
transferred ownership of the equipment to the users, the recycling was not guaranteed even with a scheme
due to the problem of transporting the battery to Tarawa to claim the AUD 5.

When compared against the 13-area model for mapping RESCOs introduced in chapter 6, it can be said that, in
general, when promoted by the public sector only, projects fully address 1 of the 13 areas of a successful rural
electrification, which is:
●

System dimensioning, configuration, installation & commissioning.

Then, they tend to partially address the following areas:
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●

●

Product Design, Manufacturing, Repairs and Quality Standards: Many countries lack standards for the
proper dimension, configuration and installation of RE equipment, which should be promoted by government
or by a government designated body. In Indonesia, the MEMR is using guidelines developed by GiZ for
installation and inspection, but manufacturing standards are low, especially in regards to solar panels, which
are significantly more expensive and of lesser quality than imports.26
External Financing: In most projects entirely promoted by the public sector, external financing is only partially
fulfilled because funds are limited to either public budgets, loans from multilateral development banks, or
grants from foreign development partners. However, they fail to tap into funding from the private sector and
resources from NGOs. In the case of Indonesia, sources of funding are even more limited because without a
clear strategy for OM&T, the GoI is denying itself the opportunity to access grants from foreign development
partners.

While in Indonesia, the remaining 10 areas are not even partially addressed.

8.2.

NGO Initiatives

NGOs initiatives are implemented, by definition, in conjunction with communities.
Because of their limited resources, they also tend to be far more efficient at allocating funds than governments. This
is especially true since the diminution in official development assistance (ODA) with the 2008 crisis, which forced
many NGOs to:
1.
2.

Professionalise their service by becoming consultancy type of businesses with a more social approach,
Create social enterprises to make projects financially sustainable and able to generate their own revenues.

Rural electrification projects, when entirely promoted by an NGO, tend to fall into this second category. Below is a
list which, without being exhaustive, tries to provide a general idea of some successful approaches.
●

●

●

Barefoot College - India - Tier 1, 2 & 3: The Barefoot College runs educational programs for women that aim
to give the rural poor new skills that can enable self-sufficiency and sustainability. This includes the
International Solar Training Program, which has been running since 2008 and has trained over 2,200 women
to be "Barefoot Solar Engineers." Through all of their programs they have helped to educate women from
more than 1,300 villages in 80 countries worldwide. Barefoot is a leader at overcoming language barriers in
capacity building. To overcome these barriers, they use tools such as puppetry and sign language.
Pollinate Energy - India - Tier 1: Pollinate Energy is an Australian social enterprise that trains residents of
slums to go door-to-door to educate families about affordable, clean energy alternatives. This is achieved
through a social business model, whereby they train and employ locals who act as 'pollinators' to sell products
and who come from disadvantaged backgrounds within the communities in which they will work. Pollinate
Energy provides them with a toolkit referred to as a ‘Business in a Bag’, which contains everything they need
to manage their own Pollinating business.
Light-up PNG - KTF - PNG - Tier 1: The Kokoda Track Foundation (KTF) is an Australian registered charity that
operates a series of social programs and projects in Papua New Guinea. One of these is the Light up PNG
program. This program aims at supporting women to establish solar lighting and energy technology microenterprises from which they can earn a regular income. The business training focuses on basic bookkeeping
and accounting, marketing and sales, while placing an emphasis on reinvesting profits back into their
businesses. The solar training focuses on the ongoing maintenance of the solar products.

NGOs put their emphasis on capacity building in the broadest sense of the term. They understand the importance
of supporting the service with complementary activities in order to realise the full socio-economic potential of rural
electrification.
NGOs also understand that success depends on choosing the right stakeholders at every level. In the village, this can
mean choosing women as providers of the service and, very especially, young grand-mothers (in their 50s) that are
free from the responsibility of taking care of their children. This is the strategy chosen by both Barefoot College,
Pollinate Energy and Light-up PNG.
They are also able to develop their own catalogue of products and distribution strategy (e.g. Pollinate Energy). They
currently do so without necessarily relying on external grants to finance the service, as they tended to do in the past,
but rather through the creation of social enterprises that are financially sustainable.
Some remarkable examples of NGO lead initiatives in Indonesia are:
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●
●
●

8.3.

Energia by HIVOS, a program for empowering women entrepreneurs in the delivery of energy services,
reaching millions of consumers in remote and hard to reach areas.
Wonder Woman by Kopernik, an initiative that empowers women to become sales agents of clean energy
technologies, such as solar lights, water filters and cookstoves.
Seloliman's Center for Environmental Education (PPLH) is an NGO that aims at increasing public awareness
of environmental conservation and proper ecotourism management.

For-Profit Initiatives

For profit initiatives are distributed in the following three groups:
GROUP 1: Successful RESCOs originating in the Global South. These can be initiated by either locals or as start-ups
by foreign investors. These RESCOs then manage to expand by identifying their niche market, standardizing
packages, and becoming very competitive in what they do. The most well known examples are:
●
●

●
●

Green Village Energy (GVE) - Nigeria - Tiers 2 & 3: GVE is a Nigerian RESCO that offers a series of standardised
packages on tiers 2 and 3 for rural-off grid communities. Their website shows the entire range of standardised
solar packages. This allows for potential customers to choose a system that suits their needs and budget.
OMC Power - India - Tier 3: OMC Power is a RESCO present in India and Africa and participated by Mitsui. It
installs, owns and operates small-scale power plants and smart mini-grids to serve telecommunications
companies, businesses and communities in rural off-grid areas. By the end of 2018 they had 70 power plants
in operation In 2018 the company also signalled that they were expanding to "several" countries across Africa.
By using the "ABC" model, OMC Power provides electricity to telecommunications towers as anchor loads
(A); to small and medium businesses and enterprises (B); and rural communities (C) via reliable mini-grid
power plants. Moreover, as they customise their packages to suit customer's budgets, they are able to ensure
that they charge less than the existing average household budget for kerosene and other energy sources.
Husk Power Systems - India - Tiers 3: HPS is present in India and Tanzania and currently owned by Shell
Ventures. It provides RE solutions using biofuels such as rice husks and crop straws. They offer the service via
a 'pay-as-you-go' service, using a mobile-enabled smart metering system.
Power Corner - Tanzania - Tier 3: PowerCorner is a start-up owned by ENGIE that aims at unlocking the
economic and social development potential of rural areas. It does this by offering reliable, sustainable and
affordable energy services through off-grid mini-grids, serving rural customers in developing countries. The
primary focus of PowerCorner is to support income generating activities thereby sustainably improving the
living conditions of its customers. Aims to do this by combining solar energy, mobile money, pre-paid smart
meters, modular design, efficient appliances and social engagement.

Examples from Indonesia within this group include:
●

●

Electric Vine - Indonesia - Tier 3: Electric Vine Industries (EVI) is an Indonesian-based private microgrid
developer that aims to bring sustainable energy access and income generation opportunities to unelectrified
households throughout Southeast Asia. Apart from designing, developing, and building microgrid
infrastructure, they also operate grids and have thousands of customers that buy power from them directly.
They apply a bottom-up approach to development, while emphasizing the need for "boots on the ground" so
that they can understand their customer's needs. EVI’s team tailor solutions with both industry standard
tools, as well as tools that they have customised themselves. They have experience in unlocking complex
government permissions, financing-prep, and field surveys, and their projects are constructed by partnering
with different construction teams. They have set a joint-venture with ENGIE.
PT SUN - Indonesia - Tier 3: PT Surya Utama Nuarsa (PT SUN) is a solar project developer based in Indonesia,
completing solar projects for both the residential and commercial sectors. The company tailors solutions for
customers based on their context and needs, using a combination of solar technologies, energy metering
systems and smart home products. Aside from solar home systems, the company also offers an extensive
range of other solar systems, including solar street lights, solar water pumps, solar traffic lights, and solar
transmitter towers. To be able to determine the individual contexts and needs of a customer, SUN offers a
free consultation and site assessment with their energy experts to the best energy solution. SUN then allows
for three different payment options, including upfront payment, short-term leasing and long-term leasing.
Both of the leasing options lead to ownership.

This group is characterised by:
1.
2.

Mostly providing tier 3 solutions.
They tend to use their own unique design approach (i.e. Electric Vine with their decentralised approach to
power generation) or equipment (Husk with its own manufactured power generators).
21

3.
4.

5.
6.

They seek economies of scale by standardising the system dimensioning & configuration, while also offering
scalability.
They tend to develop their own technical monitoring solution, while also offering a reliable payment system,
a fully functional customer relationship management (CRM) software, logistics software and work-force
management solution.
They are either start-ups of global investors in the power sector (e.g. Power Corner), acquired by them (e.g.
Husk), or participated by them (e.g. OMC Power).
They do not limit their ability to attract funding to equity investments, but they are also able to tap into
overseas development aid (e.g. GVE with USAid) and philanthropic funding (OMC Power with Rockefeller
Foundation).

GROUP 2: They are manufacturers of tier 1 and 2 solutions usually from the Global North that create their own
distribution network and payment solutions in what has been termed as “a design company, on top of a data science
company, on top of a last mile distributor, on top of a banking institution.” 27 The most well known examples are:
●

●

●

●

Mobisol - Germany, present in Tanzania, Rwanda and Kenya. Mobisol is company that engineers, develops
and delivers rent-to-own solar home and business systems, appliances and services for emerging economies.
They offer battery-backed solar systems that can power entire households and businesses on a rent-to-own
scheme that offers microfinance loans, payable in flexible instalments via Mobile Money. In April 2019 they
filed for insolvency.
Kingo Energy - Guatemala, also present in Latin America and South Africa. Kingo Energy designs, develops
and markets prepaid solar energy kits for off-grid residential and commercial sectors, particularly in rural and
remote locations. Unlike many other off-grid solutions which rely on microfinance loans, under Kingo's model,
the installation and maintenance are free. Customers simply purchase electricity based on their consumption
and budget. Through over 2000 distributors they have overseen the installation of 57,000 units in 4791
communities. Solar kits supplied by Kingo are powered by smart energy systems that allow users to pay for
power with daily, weekly, or monthly using codes. Using a cloud-based software platform called Ant, Kingo is
able to manage technical, financial and logistical aspects of its equipment easily and efficiently. Through this
a ticket system is used to track all activities, such as any contact with the customers, visits, installations,
repairs, consumer energy consumption and sales data.
Zola Electric - USA, present in Ghana, Rwanda, Tanzania and Ivory Coast. Zola Electric is a Silicon Valley startup that aims to help electrify African homes and businesses by providing an alternative to an unreliable or
non-existent grid. These systems are adaptable to energy needs and incomes, and can be bought over time
using microfinance, pay-as-you-go leasing and mobile money payments. Using their own software platform,
Surge, they are able to manage the technical, financial and logistical aspects of the equipment and
consequently offer efficient, personalized service to customers. Surge enables three important functions.
Fenix International - USA, present in Zambia, Rwanda and Uganda. Fenix International is an energy and
financial services company with a mission to transform their customers’ quality of life through access to
renewable energy and financial services. They are a subsidiary of ENGIE. The two main services offered by
the company are: (1) ReadySet, a renewable energy system that can be adapted to suit solar, micro-wind or
micro-hydro, and provides basic power to items such as lights and mobile phones; (2) ReadyPay Power, a
lease-to-own solar home system financed through instalments and payable via a mobile phone. Aside from
these two main services, Fenix also sells a range of electronic accessories, including mobile phone charging
solutions and LED lights.

By trying to create synergies between the four previous areas, companies within this group are required to maintain
a competitive edge in all of them. This is very difficult in a constantly evolving sector. Furthermore, since they are
not financial intermediaries, their portfolios are typically funded with loans in hard currency. Since customers pay
for solar over several years in local currency, they are exposed to a high foreign exchange risk. The recent insolvency
of Mobisol (April 2019)28 raises questions around this extremely verticalized model.
GROUP 3: They are either subsidiary companies of microfinance institutions (MFIs) already operating in the Global
South or companies started by a combination of local and foreign entrepreneurs. They offer both tier 1 and 2
solutions. Instead of vertical integration, they focus on last mile distribution, adopting an NGO approach that turns
them into social enterprises. The remaining services are offered through partnerships with payment platforms and
mobile payment solutions and distribute off-the-shelf products already integrated in the platform.
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●

●

●

●

Baobab - Senegal - Tier 1 & 2, with presence in Senegal, Mali, Madagascar and Ivory Coast. It offers
microfinance solutions through its mother company Baobab Group. Baobab is a self-described “financial
inclusion group” that offers financial services to individuals and small businesses in Africa and China. These
services include microfinance loans, savings and term deposit accounts, and in some of their markets they
offer payment and money transfer solutions and insurance. Aside from financial services the organisation
offers access to energy, clean water and technology through its subsidiary Baobab+. Since 2005 the
organisation has disbursed more than €940 million in loans to its customers.
Oolu - Senegal - Tier 1, with presence in Senegal, Mali, Niger, Burkina Faso and Nigeria. Oolu is a company
created in 2014 that provides solar home systems installation, technical support, and maintenance services
in West Africa. The company offers their solar products on a pay-as-you-go financing plan. Their business
model also ensures that there is an ongoing after-sales commitment; that parts and equipment are replaced
under warranty; and that customers have access to service representatives who speak their local languages.
Using this model they aim to bring sustainable energy alternatives to 150 million people living without
electricity in West Africa, and become a world leader in energy and financial services.
PEG Africa - Ghana - Tier 1: PEG is a West African asset financing solar power company founded in 2013 with
presence in Ghana and Ivory Coast. They use a pay-as-you-go model to provide solar home systems to people
that do not otherwise have access to electricity. The loans are then repaid in small increments using mobile
payments. PEG has partnered with the microinsurance and mobile health company BIMA to offer free health
insurance cover to its customers as an incentive for paying for their loans on time. Using this model, the
company hopes to help unbanked people to gain a credit history and become integrated into the formal
financial system. Once a solar home system loan has been paid off entirely, customers are then able to use it
as collateral for other loans, potentially aiding in the purchase of cookstoves, smartphones, and other
products on credit.
Easy Solar - Sierra Leone - Tiers 1, 2 and 3: Easy Solar offers solar lanterns and home systems through a payas-you-go financing system in Sierra Leone. Loans are payable through instalments via a mobile phone. Their
business model differs from other pay-as-you-go solar programs in that it does not allow for customers to
immediately obtain a solar home system. Instead they offer solar lanterns at an entry level and once a
customer has obtained a good credit score, they are able to upgrade to a solar home system. Moreover, once
a good credit score has been obtained, appliances such as fans, refrigerators, and televisions can also be
purchased through this financing model. These solar products and appliances are distributed through a
network of community-based agents.

By partnering with MFIs instead of using their own working capital to finance micro-loans, they are less exposed to
exchange rate risks. MFIs are better positioned to finance pay-as-you-go solar. As deposit-taking institutions, they
have more local currency and less foreign exchange risk. They also have an existing customer base and loan
distribution network along with the ability to offer a wider variety of follow-on products to good-paying customers,
such as unsecured loans, savings and insurance. 29
By being social enterprises established as limited companies by shares, they can obtain funding from both equity
investment and development partners.
Indonesia only has two companies in group 1 and no companies in the remaining two groups. The dominance of
Western companies operating in Africa in group 2 and native African companies in group 3 is particularly noticeable.
Some note that since Africa is the least electrified continent, the private sector is more focused on it. However, this
does not reveal the entire picture. Another reason is the lesser public interference. In a medium-income country like
Indonesia, having the government flood non-electrified areas with free tier 1 and 2 solutions, low-cost tier 3
solutions, and subsidies to diesel and conventional electricity generation together with the existence of a nonpropitious regulatory framework for rural electrification (e.g. Regulation 38), is seriously jeopardising the potential
for an Indonesian unicorn company to fill the gap, similar to what Go-Jek did in the transport sector. What could be
perceived as a disadvantage, which is the limited budget of the public sector in African countries, becomes an
advantage, especially in tier 1 solutions.
If instead of going solo, the Government of Indonesia did so in partnership with Community/NGOs and with the
Private Sector, disadvantages could be quickly turned into great advantages. There is also a pilot experience for this
type of partnership: Sumba Iconic Island. The remaining four sections will analyse potential combinations of
partnerships between the previous three sectors: the government, private and non-profit.
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8.4.

Community-NGO-Public Partnerships (CNPP)

This type of partnership is very common in South Asia and Indonesia. It involves partnerships between public
institutions and formally established community-based organisations or co-operatives representing the community,
often with the assistance of NGOs. The two cases analysed are:
●

●

Bangladesh Rural Electrification Board (BREB) in Bangladesh - Tier 3 & 4: Since the early 1980s the
Bangladesh Rural Electrification Board (BREB) has established around 80 Palli Bidyut Samitis (PBSs), rural
electricity cooperatives, for implementation of the rural electrification program, serving a customer base of
over 15 million people.30 BREB started to implement Renewable Energy programs in 2012 and it is considered
one of the most successful examples of this type of partnership in rural electrification, though it has not been
exempted from problems.
7 Million Solar Lamp Scheme - SoUL Programme in India – Tier 1: The Solar Study Lamp scheme was launched
by the Indian Ministry of New and Renewable Energy in December 2016, being scaled up from previous
program ‘Million Solar Urja Lamp’ which was implemented by Indian Institute of Technology (IIT) Bombay in
2014-16. It is a 7 million scheme that aims to provide solar lamps to students in the rural areas of Assam,
Bihar, Jharkhand, Odisha and Uttar Pradesh. The solar lamps are assembled, used and serviced by local
people.

In Indonesia, this approach is already embedded in article 33.1 of the Constitution, which states that “The economy
shall be organised as a common endeavour based upon the principles of the family system.” Furthermore, it can also
be seen in article 33.4., in which the idea of ‘economic democracy’ is introduced. Therefore, it is not surprising to
see it widely used for a range of initiatives other than rural electrification. Some examples, from the most generic to
the most specific, are:
●

●

●

PNPM - Generic. The National Program for Community Empowerment (PNPM) is a core element of the
national poverty reduction strategy. PNPM was up-scaled in 2009 to cover the whole country with a budget
of over USD 2 billion. The PNPM follows the philosophy of community driven development (CDD), providing
institutional training and support to communities, who can then apply for funding for self-defined community
development projects. In the case of electricity this can be in any of the 3 tiers.
CRED by EBTKE + PLN - Tier 3: The “Community-based Rural Energy Development” is a concept developed by
the Directorate General for New and Renewable Energy and Energy Conservation (EBTKE) and implemented
by PLN. It allows cooperatives, municipal institutions, NGOs and/or private actors to serve as power providers
in rural areas with the assistance of PLN. The program has been criticised as inefficient and too bureaucratic.
Electricity Co-op (CPK) at Kamanggih Village, Sumba, Indonesia - Tier 3. The co-op was started by the local
NGO IBEKA in 1999 to manage a water-pump service. HIVOS contributed in 2011 by financing a micro-hydro
that provided electricity to 257 houses. The partnership with the public sector started when PLN took
responsibility for the maintenance of the equipment and distribution of the electricity, extending the grid to
over 400 customers.

These partnerships tend to start as a government initiative that promotes village enterprises, called BUMDes in
Indonesia; or cooperatives (e.g. BREB in Bangladesh and PNPM in Indonesia). They can also start as a government
initiative that channels resources though local NGOs (e.g. SoUL in India); or as an NGO initiative in which later on
Government gets involved (e.g. CPK in Indonesia).
The main problem this type of partnership usually encounters is the lack of an appropriate MIS. Not having a MIS
causes the existence of slow bureaucratic procedures combined with lack of information. This seriously limits the
potential for growth and replication of the program.

8.5.

Public-Private Partnerships (PPP)

This approach is often promoted by stakeholders such as the WB, International Finance Corporation (IFC), USAID,
Millennium Challenge Corporation (MCC), the Australian Agency for International Development (AUSAID), Global
Green Growth Institute (GGGI), Renewable Energy and Energy Efficiency Partnership (REEEP), the United Nations
International Development Organization (UNIDO) and others. When applied to rural electrification, the approach
tends to fall in one of the following categories:
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GROUP 1. Government allocates areas to electrified geographic service zones, usually by following the country’s
administrative organisation (e.g provinces). Then, it tenders zones to private service providers, awarding each
contract to the winning bidder. This was the procedure followed in:
●

●
●

●

RECs in India - Tier 3 & 4: India is unique in having a special Ministry of Non-Conventional Energy Sources
(MNES). A model of electrification through Rural Electric Cooperative Societies (RECS) has been implemented
in India, very especially in the state of Andhra Pradesh and West Bengal. Coordination is typically done by
their respective State Electricity Board (SEB). RECS have over 2 decades of operational success
PERMER in Argentina - Tier 1, 2 & 3: The program subsidises the provision and installation of different RE
systems (mini grids, solar for thermal purpose, for pumping water and for productive projects), with special
emphasis on stand-alone systems. They provide electricity to both, the rural population and public services.
FDOE in Fiji - Tier 2: Fiji implemented in 2003 the first regulation designed specifically for RESCOs, called the
RESCO Charter. The charter sought to encourage the dissemination of solar home systems to rural areas
through a partnership of government and the private sector in the form of RESCOs. Through the RESCO
charter, the Fiji Department of Energy (FDOE) has distributed the territory in several zones and a competitive
process was launched in each one of them to select private sector entrepreneurs (RESCO entrepreneur) who
will be responsible for providing electricity to the zone under the guidelines set by FDOE.
KOSAP in Kenya - Tier 2 for public services: Under KOSAP, Private service providers competitively bid for the
right to supply, install, and maintain solar systems at community facilities in a given geographic service
territory, signing back-to-back supply and installation agreements and 10- to 15-year O&M contracts with
Kenya Power (the Kenyan national power utility). World Bank financing covers supply and installation, while
Kenya Power makes O&M payments funded by a service tariff charged to local governments.

The slight differences between the previous examples are:
1.

2.

3.

Type of legal entities: RECs stands for Rural Electric Cooperative Societies and, therefore, the formula in India
is not to tender for the service but, instead, to create a cooperative to manage each zone. PERMER tenders
zones to any private contractor willing to supply the service, which often will be cooperatives since this is a
common legal structure for the supply of electricity in Argentina. While in Fiji and Kenya most of the private
sector applicants are expected to be limited companies by shares.
Level of centralisation: In India, the program was born as an initiative from the Ministry of Non-Conventional
Energy Sources in Delhi, but each State administers its own REC. PERMER made a distribution of zones in
administrative provinces and decentralised the management of each zone in the provincial government, who
could either tender the service to a private contractor or manage the service themselves. The Fijian model
centralised the management of each zone in the Fiji Department of Energy (FDOE). Whereas KOSAP applies
an intermediate formula by making the national Kenyan power utility (Kenya Power) responsible for making
O&M payments, funded by a service tariff charged to local governments.
Involvement of the National/State Power Utilities: In India, each State has a State Electricity Board, which is
given the responsibility to supervise the REC. The Argentinian context is served by many power utilities, which
can be involved as service providers if they wish, by bidding alongside with other potential contractors. In Fiji
there is only one power utility, the Fiji Electricity Authority (FEA), which is not involved in a PPP. Kenya is also
served by one power utility, which is responsible for intermediating between service providers and local
governments.

GROUP 2. The second model is the setting of a financial facility by government to provide funding to private
companies interested in offering rural electrification services. Very often funds are allocated in collaboration with
development partners. A recent example of this model is:
●

EnDev in Tanzania - Tier 1: Energizing Development (EnDev) is applying Result-Based Financing (RBF) in
Tanzania to assist the private sector in developing the market for pico-solar products in isolated rural areas.
The RBF scheme is designed to provide incentives to pico-solar import-suppliers and retailers to bolster their
investments in solar distribution chain development by rewarding these private sector players with
incremental sales-based performance incentives. As the market develops and economies of scale are
achieved, the annual product incentive value will decrease by 25% at the outset of each year in which the RBF
Fund is available to the private sector. The main strength of this approach is its ability to accelerate the market
without distorting it.

PPP is a common model in Indonesia for the financing of toll roads. It is less common in the energy sector, with only
a few remarkable examples in grid connected power generation, such as coal fired power plant in Batang Regency,
Central Java with capacity of 2x1,000 MW. It is an even less common approach in off-grid electrification, with only
the two initiatives to highlight:
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●
●
●

8.6.

The World Bank’s SHS Project: Implemented between 1997 and 2000 it was a first attempt of a PPP in rural
electrification. The project failed due to the Financial Crisis in 1997 and because the credit facility was not
well designed.31
UNEP’s Indonesia Solar Loan Programme (ISL): Implemented in 2011, it was is a PPP between UNEP, the
German Government and Indonesia financial institutions that aimed at establishing a solar lending finance
mechanism for Indonesia’s business sector through pilot project. 32
UNDP’s Supporting Indonesia’s Renewable Energy Development in Remote and Rural Areas through
Innovative Funding: It has many interesting components, one of which is the initial “Establishment of the
Sustainable Energy Fund for financing RE/EE projects”. The program is becoming much smaller in scope and
ambition as compared to its original plan.

NGO - Private Partnerships

This type of partnership involves NGOs in conjunction with the private sector. This type of partnerships tend to fall
in one of the following two groups:
GROUP 1. Within this group we find partnerships in which the private sector has a passive role as a mere supplier of
a service and the active role is taken by the non-profit sector. An example of such partnership is:
●

SEEDS - Sri Lanka - Tier 1 & 2: For over 28 years, SEEDS has provided a wide range of Non-financial services
to low income population, capacity building and entrepreneurship development programs to clients such as
communities and organisations with a focus on five areas. When a company sells stand-alone equipment,
SEEDS finances the customer. The agreement between the vendor and SEEDS ensures that the system
operates well to the satisfaction of the customer, for the loan to be repaid. If the client fails to pay, the vendor
has the right to recover the equipment.

GROUP 2. In this second type, the private sector takes a more active role, typically as part of their Corporate Social
Responsibility (CSR). In them, the private sector steps into a commercial project that has been developed with a view
to create value in the three dimensions Planet, People and Profit. 33 This report benchmarks the following examples:
●

●

Synergie Solaire - France - Tier 2: Synergie Solaire is a French RE focused endowment fund that exists in the
context of CSR being a legal requirement for French companies. Within this context, the organisation provides
a platform to be able to act as a bridge between the private sector and NGOs. They allow for partnerships to
be able to work on a range of different RE projects
100 Thousand Lanterns Project by Panasonic - Japan - Tier 1: The 100 Thousand Lanterns Project is an
example of a partnership managed directly by a company itself. Its focus is on distributing 100 thousand of
the company’s own solar lanterns to unelectrified communities.

Both of these examples link the private sector to a range of NGOs and RE development projects globally. However,
there are four key differences between the two, which include:
1.

2.

3.

Criteria for partnerships: Synergie Solaire has clearly outlined the criteria an NGO must meet to be able to
use its platform to gain private sector partnerships. Some of the criteria could be problematic because they
cause limitations. An example of this is the requirement for French development workers to be working on a
project. The criteria can also help to ensure project sustainability and reassure any potential private sector
partners. Panasonic has no such criteria and it can be assumed that the company negotiates partnerships on
a one-on-one basis.
Project sustainability: As part of its criteria, Synergie Solaire requires monitoring to be conducted by NGOs.
Moreover, as the organisation places emphasis on monitoring over the long term, they require local people
to be trained to do this and perform O&M themselves Panasonic’s project website mentions very little about
training for this purpose. It can be confirmed that Panasonic employees initially go into villages to offer some
training, and that they check in on some of the individual communities with visits by Panasonic workers.
However, it is not specified how or what this training entails, and the sporadic visits appear to be done by
workers from their Japanese offices, selected at random. They are sent to act as ‘volunteer field reporters’
and document how the Panasonic lanterns have benefitted communities.
Online platform: Tying in with project sustainability, Synergie Solaire offers an online platform that can help
to manage both individual projects along with partnerships. The platform allows for the ongoing storage of
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data collected from monitoring. This includes progress reports, photos and videos. This information can then
be accessed by the private sector partners. This platform can also be used to monitor production on a daily
basis and alert of any potential problems. Panasonic has a website dedicated to the project, however it serves
a different function. This website includes details of all of the organisations involved; how many lanterns were
distributed to each country and organisation; and stories from individual projects. The website mostly acts to
ensure that the company has a good image.
The latter two differences in particular highlight vastly different approaches to CSR and NGO-private partnerships.
Panasonic appears to be operating its CSR strategy, mostly concerned about improving image and without much
concern for sustainability. They offer NGOs a free product, appear initially for photo opportunities, then leave the
NGO to manage the lanterns over the long-term. Synergie Solaire is neither an NGO nor a private company; instead,
it acts as a platform to connect the two, and maintain this relationship over the long-term.
In the context of Indonesia, local NGO Kopernik often partners with private sector organisations for assistance which
includes products, services and approaches. Indeed, Kopernik had even partnered with Panasonic in its 100
Thousand Lanterns Project to help distribute lanterns to unelectrified rural areas. Additionally, other partnerships
have included (a) American Express, whereby members can donate their loyalty member points to support some of
Kopernik's solar light distribution projects, (b) Brand24, who assisted Kopernik brand monitoring and analytics, (c)
Cisco, who has given Kopernik telecommunications software that allows Kopernik to connect with its teams and
partners globally, and (d) Deloitte, who conducts Kopernik's financial audits free-of-charge. Kopernik’s partnerships
demonstrate how NGOs can have a combination of group 1 and group 2 NGO-private partnerships to offer a wide
range of assistance.

8.7.

Community-NGO-Public-Private Partnerships (CNPPP)

This type of partnership usually results from the public sector making some funds available, while also setting the
basic rules for either lending them (micro-finance) or transferring them (rebate/subsidy) to its destinataries. This
report analyses the following cases:
●

●

●

Acciona Microenergía - Peru, Mexico - Tier 2. ACCIONA Microenergía Perú (AMP) is a non-profit association
created by the ACCIONA Microenergia foundation to facilitate access to electricity by isolated rural
communities. It has developed the ‘Luz en Casa’ (Light-at-Home) programme currently implemented in the
department of Cajamarca. The entity is considered an electricity public utility in conformation with Peruvian
regulation, with a fee-for-service model that applies the official photovoltaic tariff. In each village it has set a
Photovoltaic Electrification Committee, that represent the beneficiaries, and which is recognised by the
village authorities.
IDCOL - Bangladesh - Tier 2. IDCOL is a Government-Owned Financial Institution that leads the promotion of
private sector financing in infrastructure and Renewable Energy Sector. The main purpose of its SHS program
is to meet the necessary electricity for the rural areas of Bangladesh. Its vision is to ensure access of electricity
to all the people of Bangladesh by 2021. Up to January 2019, about 4.13 million SHSs have been installed
under the program in the remote areas where electrification through grid expansion is challenging and costly.
Thus, the program has ensured supply of solar electricity to 18 million people i.e. 12% of the country’s total
population who previously used kerosene lamps for lighting.
Energy Services Delivery (ESD) - Sri Lanka - Tier 3: EDS installed numerous hydro power plants in villages
throughout Sri Lanka. Electricity Consumer Societies (ECS) were created attached to each hydro plant as the
management unit. ECS work jointly through the Federation of Electricity Consumer Societies (FECS), a
community organization. The FECS has an active membership of 104 Electricity Consumer Societies. 34 Upon
the success of ESD program under the ECS scheme, a follow up program -RERED (2003-2011)- was launched.
RERED redefined the strategy engaging MFIs, turning ECS into more financial bank schemes while it also
expanded into other renewables, including solar energy.

The different approaches taken by the previous examples are:
1.

34

Type and source of funds:
○ In Peru, a government cross-subsidy finances OPEX, while funding for the equipment is provided by
the private sector (Corporate Social Responsibility). The subsidy for OPEX is called FOSE and it charges
a premium to urban residential customers that consume more than 100 kWh of power a month. This
revenue is then transferred to finance the electrification service of urban, peri-urban and rural
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2.

3.

customers consuming less than 100 kWh. In particular, there is a special focus on those consuming
less than 30 kWh.
○ In Mexico, part of the funding for financing equipment was provided by development partners (AECID,
AMEXCID) and the rest by an MFI (Kiva). However, this formula proved too burdensome on families,
who had to pay it back through their fees together with the OPEX.
○ In Bangladesh, grants finance a percentage of OPEX and refinance the equipment. IDCOL has received
credit and grant support from the WB and GEF along with the German Corporation for International
Development (GIZ), KfW Development Bank, Asian Development Bank (ADB), Islamic Development
Bank (IDB), Global Partnership on Output-based Aid (GPOBA), Japan International Cooperation Agency
(JICA), United States Agency for International Development (USAID), the United Kingdom Department
of International Development (DFID) and Electronis.
○ In Sri Lanka, a loan finances the equipment. Funds for ESD were sourced from a combination of a loan
from participating credit institutions, grant support from ESD/Renewable Energy for Rural Economic
Development (RERED) and equity from household and other sources (e.g. provincial councils, state
agencies and NGOs). For RERED it was from a combination of International Development Agency credit
and a GEF grant.
Managers of the funds: In Peru, the funds are managed by the Supervisory Agency for Investment in Energy
and Mining (OSINERGMIN), which is dependent on the central government. In Mexico, they are managed by
the NGO promoting the concept (Acciona Microenergia México). In Bangladesh, the manager is IDCOL, a nonbanking financial institution. In Sri Lanka they are managed by participating credit institutions.
Recipients of the funds: In Peru, the recipients are NGOs and private businesses offering electrification
services to the beneficiary population to cover the extra cost of O&M. In Mexico, it is Acciona Microenergia
México (AMM). In Bangladesh, the recipients are 23 partner organisations that sell the SHS to the
beneficiaries on credit and maintain the equipment for the duration of the repayments (3 years). In Sri Lanka,
they are Electric Consumer Societies (ECS) set by the participating credit institutions for managing the microhydro scheme.
Table 9. Comparison between four CNPPPs
Public
Sector

Community/
NGOs

Private
Sector

Manager of
OPEX funds

Providers of
service

Providers of funds
for equipment
through SCR

Providers of OPEX
(>100kWh/month) &
Beneficiaries (<100
kWh/month)

Providers of
grants

Providers of service
Providers of micro-credits

Promoter of the
concept

Pay a fee for O&M that
includes component to
return micro-credit.

Provider of grants
OPEX & refinancing
equipment

Recipients of grants for OPEX
and refinancing for equipment
in exchange of selling
equipment and providing O&M

AMP in Peru

AMM in México

IDCOL in Bangladesh

ESD in Sri Lanka
Provider of grants for
equipment

Recipients of funds for
equipment & providers of
service

Residential Customers

Buyers of
equipment
Provider of cofinancing for
equipment &
Managers of Funds

Providers of
co-financing for
equipment &
Beneficiaries

In Indonesia, two examples of a CNPPP are:
●

●

Cinta Mekar Micro-Hydro Power Plant: A 120 kW MHPP providing electricity to 4 villages in Java. The project
was borne equally by three parties: a multilateral donor agency (UNESCAP); a private company (Hidropiranti
Inti Bakti Swadaya PT), and a non-governmental organization (Yayasan Ibeka). The plant is equally owned in
a joint venture between the local community (represented by the Mekar Sari Cooperative) and HIBS PT.
Sumba Iconic Island (SII), which encompassed tiers 1, 2 and 3. This initiative began in 2010 and marks a
starting HIVOS’ goal towards electrifying the Sumba Island with 100% RE. Whilst HIVOS had initiated the
project, ownership of the initiative was transferred after partnering with MEMR. It was agreed that MEMR
would take on ownership and overall responsibility of the initiative under the condition that HIVOS would
assist as National Secretariat.
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The partnership formalised a tight relationship with MEMR in the following ways:
1.
2.
3.

A civil law agreement.
A MEMR Ministerial Decree (No 3051 K/30/MEM/2015).
Financial contributions through the Special Allocation Fund (DAK) and the state budget (APBN).

The Local Government has also contributed through DAK and the provincial budget (APBD).
In order to help ensure overall stability and coordinate facilitation of the program, three distinct groups were
created, which were later formalised in Decree (No. 556K/73/DJE/2015) and they include:
1.

2.

3.

4.

A Steering Committee: It is responsible for ‘steering’ the strategy of the program. It includes all key
stakeholders: HIVOS, MEMR, Ministry of National Development Planning (BAPPENAS), Provincial and Regency
Governments, PLN, BPPT, Pertamina, NGOs and community representatives and private donor and finance
institutions such as the ADB and the French Development Agency (AFD).
An Organising Committee: Its duties include reviewing reports delivered by the National Secretariat and
passing the results to the Steering Committee to be reviewed and adjust the strategy of the program as
needed.35 This committee also works to support the coordination of the working groups.
Working Groups: The main working group was formed up by MEMR and HIVOS, and further subdivided to
focused on implementation in three specific areas. These areas were (1) policies, (2) implementation and (3)
communication/outreach. A range of different stakeholders are represented in each of these three specific
working groups.
A National Secretariat of SII program: which facilitates coordination and it consists of DGNREEC-MEMR
together with HIVOS.

There were also different levels of contribution from other groups not mentioned above. This included contributions
in relation to funding, boosting publicity, offering legal assistance and assessing overall feasibility. Some of these
partners include: Dutch travel agent Sawadee Reizen, Dutch music band BLØF, Dutch law firm Loyens & Loeff, Dutch
technical consultant firm KEMA and Bank Negara Indonesia (BNI).
The SII offers a good example of how a CNPPP can be formalised through a combination of government regulations,
civil law agreements and memorandums of understanding (MoU). 36
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9.

Indonesian Market Analysis

9.1.

Current Context

The ratio of electrified households in Indonesia has been increasing sharply over the last decade, with the number
of unelectrified households diminishing from 19.38 million in 2010, to 10.4 million in 2016 and 1.07 in 2019, with
the target of achieving 100% electrification rate by 2020.
Figure 12. Households without electricity

Source: ESDM. 2018, “Rasio Elektrifikasi 2017” Ministry of Energy and Mineral Resources, Jakarta, Indonesia.

When analysing these figures, one may think that there is not much need for a revaluation of the current models for
both on-grid and off-grid electrification, as they seem to be achieving their purpose―full electrification. However,
the moment sustainability is added into the equation, the current electrification models raise the following
questions:
1.

2.

3.

4.

How many of these households have been electrified with economically unsustainable extensions of the
main power grid (Tier 5), which are being made financially sustainable through existing subsidies to electricity
generation (Figure 14)? Under such a situation, contracting the current power grid and adding more RE
generation may be more advisable than to keep on expanding it and adding coal and gas power plants.
How many of these households are being electrified with economically unsustainable diesel-powered
isolated grids (tier 4) managed by PLN, also made financially sustainable through existing subsidies on diesel
and electricity generation? Under such a situation, replacing them with RE mini-grids (tier 3) and stand-alone
systems (tier 2) may be more advisable than to keep on expanding and interconnecting them.
How many of them are electrified with economically unsustainable diesel-powered isolated grids managed
by the village or stand-alone diesel/gasoline power generators (tier 4) owned by the villagers, which run only
when there is money to buy fuel and which would be even more financially unsustainable if diesel was not
subsidised? Under such a situation, it may be more advisable to apply the funding spent by the villages in
buying diesel for financing the capital investment required to make a transition towards RE.
How many of them are being electrified with technically, organisationally or socially unsustainable RE minigrids (tier 3), stand-alone RE systems (tier 2) or pico-solar solutions (tier 1)? None of the previous solutions
would work if off-grid RE solutions (tier 1 to 3) are not made sustainable, something which requires the wide
implementation of the RESCO model through a RESCO Platform.

The entire model for on-grid and off grid electrification could collapse the moment the price of oil crosses a particular
threshold. Such an increase in oil prices would impel the GoI from spending trillions of rupiah each year in subsidising
diesel and electricity generation.
Figure 13. Energy subsidies 2014-2018

Source: Brown, M 2019, ‘IEEFA Indonesia: PLN’s fractured finances require real leadership’, IEEFA
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9.2.

Problem Tree Analysis

The consultant has prepared a Problem and Solution Tree Analysis, aimed at understanding the causes behind the
lack of sustainability of the current models for off-grid electrification in Indonesia, defining the ‘lack of sustainability
of the current models’ as the core problem. As a result of this analysis, this report identifies the following four root
causes to explain the core problem:
1.

2.

3.

4.

37
38

Short-term political targets: GoI is mobilising resources to fulfil short-term targets such as the one set in the
National Policy adopted in 2014 of achieving 100% electrification rate by 2020. This explains the urge to
distribute thousands of solar kits as a pre-electrification solution, expecting that PLN will be able to extend
the power grid to recipients by the time the kits need replacement and without much thought put on the
sustainability of the approach.
Lobbing from State Enterprises: The power of PLN to shape policy becomes obvious in regulations such as
MEMR 50/2017, with Independent Power Producers having their RE feed-in tariff capped at 85% of the
generation cost of subsidised conventional energy. It is also obvious in MEMR 38/2016, with the power it
grants to PLN to stop a zone from being electrified, under the claim that they already have an electrified
village in the area, even if this just means having only erected an electricity pole. However, less apparent is
the influence of other Government-owned corporations, their subsidiaries and corporate groups closely
connected to Government.
Capacity Gaps: As an example of these capacity gaps, The Global Green Growth Institute (GGGI) considers
that “Capacity limitations in the public, private and financial sectors are an overarching barrier to the uptake
and mainstreaming of green growth principles, concepts and methodologies.”37
Lack of Coordination & Information: There are many reports stating how in the Indonesian RE arena, actors,
strategies, interests, perspectives, decisions and actions are operating in disconnection. 38 This is causing and
at the same time being the effect of lack of information, with both situations reinforcing each other.

GGGI 2017, GGGI Indonesia Country Planning Framework 2016-2020’ GGGI, Seoul, South Korea.
For examples, see the reports cited in section 10.2. Common Objectives.
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These four root causes give shape to the following Problem Tree:
Figure 14. Problem Tree Analysis for the lack of sustainability of current off-grid electrification models in Indonesia

As it can be seen in the above graph, the four root causes are deriving into the following intermediate causes:
1.

2.
3.

Heavily subsidised fuel: Conventional fuels such as diesel, gasoline and kerosene are heavily subsidised.
Diesel is being mostly used for power generation, gasoline for transportation and kerosene for lighting. In this
case, it is mostly the lobbying from PLN and Pertamina, the State Oil and Natural Gas Mining Company.
Inefficient allocation of public resources: This results from the four root causes acting in conjunction, with
each of them weakening the ability of GoI to make an efficient allocation of resources.
Changing, difficult to apply & conflicting regulation: This also results from the combined effect of the
previous four root causes.

These three intermediate causes create asymmetric competition, in which for-profit and non-profit ventures have
to compete against heavily subsidised public initiatives that lack sustainability, where regulations can change at any
given time or conflicting norms be applied.
Example 3. Asymmetric competition because of Government intervention

For example,
1.

Non-state actors trying to build the so much required last-mile infrastructure for the distribution and
maintenance of solar lanterns and SHS have to compete against the subsidised kerosene that powers
32

2.

the petromax (pressurised kerosene) or the pelita lamp (wick-based), and the free solar lanterns
(360,000 units) and SHS (265,000 units) that the MEMR has been distributing over the years.
Private initiatives investing in mini-grids for the supply of electricity generated with RE to a rural
community see how the price at which they have to supply the electricity is capped at 85% of the PLN
cost of subsidised electricity generated with subsidised diesel.

This causes their lack of Involvement in the power sector.
The result of all these causes acting together is Unsustainable Off-Grid Electrification Models, expressed at six
levels: technical, organisational, social, financial, economic and environmental. This constitutes the core problem,
which makes RE to be perceived as being unreliable, creating the false perception than diesel generation is more
convenient for off-grid electrification.
In turn, this reinforces the idea that diesel needs to be subsidised, thus feeding a negative loop (red arrows) that
has brought into light regulations such as MEMR 50/2017, with unsubsidised RE having to compete against
subsidised diesel.
This negative loop is causing a Drain in public funds in energy subsidies and CO2 Emissions from diesel.
At the same time, lack of environmental sustainability of the RE projects for off-grid electrification is causing
pollution from the RE components such as the batteries. The result is a loss in Natural, Financial, Social and Human
capital.

9.3.

Private Sector Involvement

The private sector will only be involved in providing off-grid solutions if it perceives there is a commercial opportunity
that compensates for the risks. The higher the risk, the higher the profitability the private sector will demand from
the investment.
A recent McKinsey report39 considered Indonesia to not be ready enough for the mass deployment of off-grid
solutions from the point of view of regulation, business environment and logistics & channels, but very ready in
terms of affordability, willingness to pay and ease of payment.
Lack of an ‘adequate regulatory framework and conducive business environment’ increases risk and therefore the
expected profitability. Lack of ‘adequate logistics and distribution channels’ has an impact on costs. While
‘affordability, willingness to pay and easy of payment’ have the potential to increase revenues.
The Internal Rate of Return (IRR) is a measure of the profitability of an investment. The profitability expected by debt
and equity funds that invest in off-grid electrification projects provide an approximation to the IRR that the private
sector will demand from an investment in off-grid electrification. The table below gives some examples:
Table 10. Expected profitability from equity investors
Fund

Type

Expected
Profitability

Energy Access Ventures (EAV)

Private equity fund

25%

KawiSafi Ventures

Private equity fund

5.5-17.7%40

BetterVest

Crowdfunding

4-12%

Trine

Crowdfunding

4-8%

As it can be observed, the expected profitability ranges from 4 to 25%.
Private sector initiatives aimed at maximising profit will generally demand profitability in the higher end of the scale
(>12%), with the advice being to keep them at stake because of their likely allegiance to profit over people and
planet.

39

Kendall, A & Pais, G 2018, ‘Bringing (solar) power to the people’. MkKinsey&Company,
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Green Climate Fund (GCF) 2015 ‘Funding Proposal KawiSafi Ventures Fund’. Incheon, Korea, p. 5
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The lower end of the spectrum (4 to 12%) will be acceptable to organisations that seek a delicate balance between
efforts to fulfil the needs of a neglected society and the need to generate sufficient profits to ensure financial
sustainability.
There are two types of private sector initiatives that are likely to fall within this second category:
1.

2.

Social enterprises: They are organisations that prioritise social objectives and yet, they can still generate
profit. Despite their social focus, they differ from NGOs because they seek some profits, but they differ from
profit-driven private companies because they do not aim at maximising profit.
CSR initiatives: They are profit-driven organisations that, because of social and environmental responsibility,
or simply as a marketing strategy, decide to be involved in initiatives that maintain balance in the three
dimensions of Planet, People and Profit.

9.4.

Market Opportunities

In an ideal situation in which regulation was stable, unambiguous & easy to apply, and in which state-actors
encouraged symmetrical collaboration instead of distorting the market with asymmetrical competition, non-state
actors could be interested in setting up RESCOs to offer the following types of services:
●
●
●
●
●
●

Pre-electrify the estimated 10 million households with pico-solar solutions in order to build the foundations
for their future electrification with more sophisticated and expensive RE solutions.
Electrify new areas to supply the population currently without access to electricity.
Manage all the existing RE equipment to guarantee its sustainability.
Expand capacity of existing RE equipment wherever needed
Revitalise non-working existing RE installations and Recycle damaged components.
Replace with RE (solar and low impact hydro) all the off-grid conventional energy equipment (stand-alone
gensets, diesel powered mills and isolated diesel grids).

The combination of the previous five types of services with the three tiers in off-grid electrification results in the
following three types of opportunities:
1.

2.

3.

Supply Tier 1 solutions to: (a) Pre-electrify all the 10 million households, (b) Manage the service in areas
already electrified with tier 1 equipment to guarantee its sustainability and (c) Collect non-functioning tier 1
equipment for recycling.
Install Mini-grids (tiers 3 & 4) to: (a) Electrify new areas, (b) Manage the service in areas already electrified
by previous projects to guarantee their sustainability, (c) Revitalise non-working equipment, (d) Expand the
capacity when not sufficient, and (e) Replace existing diesel solutions.
Install stand-alone RE equipment (tier 2) to: (a) Electrify new areas, (b) Manage the service in areas already
electrified with this type of equipment to guarantee their sustainability, (c) Revitalise non-working
equipment, (d) Expand the capacity when not sufficient, and (e) Replace existing diesel solutions with this
type of RE equipment.

The report attends the previous three sets of activities in the following order:
1.
2.

3.

It starts with tier 1 solutions for families living in poverty.
It follows with the analysis of tier 3 solutions for providing electricity to households clustered together enough
to make a mini-grid viable and with a community services or productive activities that can be used as an
anchor-load.
It then fills the existing gap between the previous two tiers with tier 2 solution for households, community
services and productive activities.

9.4.1.

Solar Lanterns (tier 1) - Pre-electrify, Manage, Recycle

Introduction
By definition, tier 1 requires the provision of at least 1,200 lumens a day of light and enough electricity to charge a
mobile phone. There are two types of tier 1 solutions:
●
●

Portable solar lanterns (< 10Wp). They only provide one light and they are portable.
Plug-and-play kits (10Wp to 30Wp). They are powered by solar energy and sold as a kit together with lights
and a mobile charger. This report is not considering within tier 1 the larger kits able to also power a small
appliance, since they are considered within tier 2.
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These two types of hardware are referred by the generic name of solar lanterns.
Example 4. comparative cost of a 300 lumens solar lantern

For example,
1,200 lumens/day a day can be provided by a
300 lumens unit to be used for an average of 4
hours a day. The consultant collected prices
from 5 manufacturers. The average cost of 300
lumens capacity was USD 46. With the
addition of transport and customs, estimated
at 20% and project expenses adding an extra
30%, the average price per unit is USD 72.

What makes tier 1 solutions so attractive is the opportunity to pay for the service they provide with the savings in
kerosene, candles and disposable dry-cell batteries that they displace. This makes them an ideal solution for people
living in poverty, because of their ability to improve the quality of life without increasing household expenses.

Private sector involvement
The private sector will only be involved in the provision of tier 1 to remote locations if there is a commercial
opportunity. This requires for the income spent in the alternative sources of lighting that solar lanterns displace to
be enough to finance the provision of the service.
In Indonesia, the introduction of the solar lanterns in Sumba reduced kerosene consumption from 2 litres a week to
just 0.5 litres, saving families between IDR 18,000 and 24,000 a month (USD 1.30 to 1.70). 41 The figure is consistent
with the IDR 21,567 in kerosene savings recorded by EnDev 2.42
Example 5. Potential project for the delivery of solar lanterns

An example of a potential project:
With the previous savings in kerosene for lighting, a project could provide a small plug-and-play appliance able
to provide 1,200 lumens a day with the following characteristics:
●
●
●
●
●

Cost of Equipment (DDP): USD 72
Monthly fee: USD 1.50 monthly fee, which is the average savings
Annual increase in fee: 3%
CAPEX component: 60% of the fee collection (this percentage pays back the initial investment)
OPEX component: 40% (this percentage is for covering the required OPEX that guarantees the operation
and maintenance of the lanterns over their 10-year expected life)

The Internal Rate of Return (IRR) of such a project is 0.9%, which is too low for the private sector to be involved
in the provision of the service. This justifies the need for public sector involvement.

The biggest hurdle to this solution is the current subsidy for kerosene. Without a subsidy, the IRR could reach 4.7%. 43
To make this opportunity attractive enough for the private sector to be involved requires removing kerosene
subsidies and apply the equivalent public resources (USD 342 million in 2018) for financing a sustainable strategy for
the supply of solar lanterns.

41

HIVOS 2018, ‘Solar Services for Sumba Iconic Island’ HIVOS SEA, Jakarta, Indonesia
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Peters, J & Sievert, M 2015, ‘The provision of electricity to rural communities through Micro-Hydro Power in rural Indonesia’.
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This IRR is estimated for a fee equivalent to USD 5.7 a month, which would be the household expenditure in kerosene if instead of being
subsidised, it was sold at USD 90 cents a liter, which is the current price in the Philippines, a country with similar geographical traits where it
is not being subsidised.
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Public sector involvement
The advice is for GoI and its development partners to be involved when the IRR is not enough to attract the interest
of the private sector. In this specific case, since tier 1 solutions are mostly addressed to people living in poverty, the
level of profitability shall be just sufficient to attract the interest of social enterprises and CSR initiatives, while
maintaining profit-hungry corporations at stake to avoid corporate welfare. 44
The benchmarking carried out in previous chapters shows how the two types of public interventions that work best
with tier 1 solutions are:
Refinancing of micro-credits, similar to the solution implemented by IDCOL in Bangladesh.
Results-Based Financing (RBF), similar to the solution implemented by EnDev in Tanzania.

1.
2.

Example 6. Following on the previous example, a suggestion on how to increase the IRR

Following on the previous example, the GoI could apply the funds saved in kerosene to:
●
●
●

Offer a 3% loan to the private sector for financing the original purchase of the equipment.
Provide RBF on 60% of the initial project expenses (USD 9.94 per unit) until economies of scale are
attained, leaving the private sector to finance the remaining 40% (USD 6.62).
Create a Lithium Battery Recycling Fund (LBRF) that collected USD 5 per unit when the equipment is
purchased and reimbursed the money at the end of the expected life of the batteries, once they are
delivered to a collection point for recycling.

By doing those things, the IRR from the CAPEX component of the fee (60%) increases from 0.9% to 10.7%, which
makes it attractive for the private sector to be involved, while it still leaves a 40% of the fee to cover OPEX.

Such projects are not free from challenges. For them to be successful, it is necessary to build the required last-mile
distribution and service infrastructure. In the case of the EnDev project in Tanzania, the private sector was ready to
build the infrastructure themselves, but Indonesia is not Tanzania.
●

●

Tanzania is (1) a continental medium size country, (2) with a highly penetrated maturing market, where
suppliers may consider upgrading existing customers to higher quality technologies and service levels,45 (3)
with adequate off-grid regulation and low government intervention. This encourages the private sector to
invest in implementing innovative solutions for last-mile distribution.
Indonesia is (1) an insular and large country, (2) with an under-developed market that has seen a fall in
sales, (3) without adequate off-grid regulation in place and with counterproductive government
interventions such as the delivering of equipment gratis. 46 This makes it very difficult to raise interest among
the private sector to develop the service and distribution infrastructure in the communities.

This is where NGOs need to be involved.

NGOs involvement
NGOs could help create the required infrastructure in recipient villages and hand it over to the communities for
management.
There are many examples to inspire this solution. The rural electrification models benchmarked in Chapter 8
showcase how one of the most successful approaches is to empower women in the community to be in charge of
providing the service. This is the approach taken by Barefoot Academy, KTF in PNG, Million SOuL in India, and more
recently, by Pollinate Energy also in India, a company that just merged with Empower Generation.
Example 7. Following on the previous example, a suggestion for involving the non-profit sector

Following on the previous example:

44

Government's bestowal of money grants, tax breaks, or other special favourable treatment for corporations.
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IFC 2018, ‘Off-Grid Solar Market Trends Report 2018’, Lighting Global, Washington, USA. pp.17
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President Joko Widodo recently signed a Presidential Regulation directing solar PV systems be installed to serve more than 2,500 off-grid
villages from 2019–2020. With such political targets, the public sector involvement is guaranteed. However, with targets having to be achieved
in such a short period of time, it is also guaranteed that projects will be aimed at just fulfilling the target without much concern for
sustainability.
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The 40% fee component destined to OPEX could be applied to the financing of this network of service centers,
including the purchase of spare-parts for when the manufacturer's warranty expires.
NGOs are also going to need start-up funding to build the last-mile infrastructure. This can be achieved by
introducing the following amendments in the previous scheme:
●

●

The private sector is the supplier of the equipment, either as a manufacturer or distributor. They are
responsible for guaranteeing the availability of spare-parts for a period of 10 years, half of it under
warranty terms. They offer the equipment to the service centers created by the NGOs under PAYGO,
with repayment in 5 years (same as the warranty). In exchange, GoI offers them refinancing of the
PAYGO terms at 3%.
The NGOs receive RBF on 60% of their expenses for financing the last-mile distribution infrastructure
plus the USD 5 allocation to the LBRF. Recipient communities have to provide the remaining 40% in work
or kind.

Estimated market size
The size of the market is estimated at 10 million units, equivalent to 10 million households currently with either no
electricity or an unreliable supply. Dividing this amount by 10, which is the optimal life of a lithium battery, results
in a market size of 1 million units a year.
Estimated investment for the supply of 9.37 million lanterns and revitalisation of the existing 634 thousand lanterns
is estimated at USD 679 million, with an annual revenue to make the service sustainable of the resulting 10 million
lanterns sustainable of USD 145 million.
Figure 15. Funds invested in subsidising kerosene and the comparative cost of investing them in supplying solar lanterns

10.

Sources: several, all of which are conveniently documented in the report.

9.4.2. Mini-grids (Tier 3 & 4) - Electrify, Manage, Revitalise, Expand, Replace
Introduction
It is estimated there are around 600+ low-impact-hydro mini-grids in Indonesia47 and 1,000+ powered by PV solar. 48
The number of isolated diesel grids is estimated in 1,829 units. The number is consistent with the data provided by:
1.
2.

A report from 201649 that gives an estimated figure of 900 isolated diesel grids for 2013.
A report from 201350 stating that PLN was managing around 600 isolated diesel grids in 2010, a figure that
needs to be updated, considering that in 2019 alone PLN plans to electrify 694 villages and 137 sub-districts,
mostly with conventional energy. 51 The remaining diesel isolated grids are managed by either community

47

Rahadian, F 2014, ‘Indonesian Microhydro Power Development: A Success Story’. Indonesian Small Hydro-Power association, Banding,
Indonesia. pp. 9

48

According to Dedy Haning, ELREN advisor at GiZ.

49

Reber, T, Burman, K & Hirsch, B 2016, ‘Sustainable Energy for Remote Indonesian Grids: Strategies to Accelerate Nationwide Deployment’.
National Renewable Energy Laboratory (NREL), Golden.CO, USA, pp. v

50

Winarno, O et al, 2013, ‘Overview of Diesel Consumption for Captive Power in Indonesia’, LCORE-Indo, pp. 5.

51

PLN 2019, ‘RUPTL 2019 - 2028’ Jakarta, Indonesia, pp. VI-2
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organisations, Village Electricity Management Teams (TPLD), cooperatives or regional state enterprises
(BUMDes).52
A report from 201253, which estimates the number of gensets powering mini-grids at 4,700 units for the year
2008. This results in 4 gensets per isolated grid, which is reasonable considering that two of them may be
used as base-load and the other two during peak hours, alternating between each set of one for base-load
and one for peak-hours.

3.

What is important for this study is not so much the number of conventional diesel grids that need replacement but
the total number of households that they are currently serving. The background section estimated this number to
be 8 million, which constitutes 11.4% of the electrified households. By estimating the average number of households
supplied by each of the isolated diesel grids at 3,600, this results in the 1,829 units reported above.
-

Micro-hydro mini-grids

In Indonesia, there are an estimated 600 mini-grids powered by micro-hydro, installed over the years by almost
2,000 different projects.54 A sample of 63 sites taken by EnDev in 2016 shows that 53% of them were still operating,
25% had problems and 20% were not working. 55
Many of the micro-hydro mini-grids operated by the village do not have an Electric Load Controller (ELC), which
reduces the operation time to certain hours of the day, usually in the evening and night. This results in a very low
capacity factor (average of 6.1%). Because of this, the consumption of electricity for productive uses is also low.
In this report, the future capacity factor for pico and micro hydro is estimated at 20%. This improvement is
expected because of the improvements in the operation and maintenance that result from having a RESCO
managing the service.

Monthly fees of the existing hydro mini-grids vary between 0.70 and 2.20 USD/month depending on consumption
level and community,56 with the average tariff around USD 2 cents per kWh. Households either pay a flat fee or one
depending on the number of connected appliances, with few mini-grids using a metering system.
This report considers the fee that is financially sustainable for low-impact hydro to be USD 22 cents per kWh. 57
With average consumption at 1 kWh a day, this results in a monthly fee of USD 22. This figure proves that current
tariffs are financially unsustainable.

When the main power grid arrives, existing mini-grids experience one of the following three situations: (1) a
synchroniser is installed and the community starts selling power to PLN, (2) they remain independent or, (3) the
mini-grid is abandoned.58
-

Solar PV mini-grids

The DGNREEC/MEMR has installed an estimated 900 Solar PV mini-grids since 2012, with the remaining 100 installed
by other ministries. The average size is 43 kW. 59 A sample of 117 sites taken by EnDev in 2016 shows that 53% of
them were still operating, 32% had problems and 16% were not working. 60
The tariff varies depending on who operates the mini-grid.
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Syahni D, February 17th 2017. ’These Indonesian villages are powered by locally sourced sustainable energy’ Mongabay
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Differ 2012, ‘The Indonesian electricity system - a brief overview’, Differ Group, Oslo, Norway, pp. 2.
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GESTO, 2017 ‘Small Hydro Resource Mapping in Indonesia’ ESMAP and the World Bank Group.
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GiZ 2017, ‘EnDev Indonesia: Annual Report 2016’, Jakarta, Indonesia. pp. 10
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Peters, J & Sievert, M 2015, ‘The provision of electricity to rural communities through Micro-Hydro Power in rural Indonesia’.
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This fee results from considering a 71 kW generator serving 340 customers, with capacity factor at 20%, annual cost per connection for O&M
at USD 30 and provision for replacement of components at 6% of the original investment.
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Budiono, C & Nugraha, A 2017. ‘Grid Interconnection of Micro/Mini Hydropower in Indonesia What happens when the national grid arrives?‘
Energypedia UG, Hydro Empowerment Network, Skat Foundation.
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Didik, H, Bambang, PN, Asep, S & Purwanto, YA 2018, ‘Sustainability Challenge of Micro Hydro Power Development in Indonesia’, in pp. 2
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For example, in Sumba one of the mini-grids funded by the DGNREEC/MEMR sells electricity at an IDR 15,000
monthly flat fee (USD 1.2) for 600 W of power a day, while the 5 mini-grids operated by Electric Vine and funded
by MCC sell the electricity at around 2,200 IDR/kWh (0.17 USD/kWh).

This report considers the fee that is financially sustainable for solar PV mini-grid to be USD 47 cents per kWh,
which also proves that current prices for PV solar mini-grids are financially unsustainable.61

Private sector involvement
The Electricity Law No. 30 (2009) established that PLN would no longer have a monopoly on supply and distribution
to end customers. In this regard, a licence to provide electricity for public use (IUPTL) may be granted to privately
owned businesses, although in practice PLN has the “right of first priority” to supply electricity to customers and
generally exercises this right.62
Regulation 38 (2016) from the MEMR seeks to expedite electricity development in remote villages across the nation
by setting a procedure for defining and authorising business areas to be licenced. However, the regulation has done
little in encouraging the private sector to be involved because:
1.

The minimum area to electrify is a sub-district, with the obligation to provide electricity to at least 95% of the
households within 5 years. A sub-district is too large, as it can include several villages and many scattered
houses.
Authorisation is slow because of the requirement for PLN to exert “right of first priority.” This results in PLN
often claiming that they are already electrifying the sub-district, even if they only have one electricity pole
placed in one of the villages.
The price per kWh is based on the tariff at which PLN sells electricity in the area, or in its absence, a price set
by the Governor/MEMR. Part two of the regulation gives the option of providing a subsidy to make the service
financially sustainable, but no clear regulation has been put in place on how to access them, resulting in this
option being analysed on a case to case basis without a predictable and transparent outcome. At this stage,
no project from the private sector has been able to access this option.

2.

3.

This means that the price of subsidised diesel generation is being used to set the tariff for RE generation. The
resulting fee is around USD 17 cents per kWh, with USD 5 cents gap to what would be a financially sustainable fee
for mini-hydro and USD 30 cents gap for a financially sustainable fee for solar PV.
Without subsidies on both the price of diesel and electricity generation, the real cost of generating power using
diesel energy would be between USD 50 and 80 cents, with the exact cost varying depending on the international
price of oil and the characteristics and isolation of the power plant.
Public sector involvement
The public sector is involved either through:
●

One of the ministries, such as MEMR, Ministry of Cooperatives and SME, Ministry of Home Affairs, Ministry
of Village, Ministry of Forestry, Ministry of Public Works, among others.
The provincial governments,
PLN
The various programs implemented by development partners.

●
●
●

When implemented by a ministry or provincial government without assistance from the developing partners,
projects lack sustainability at the following levels:63
1.

Implementative sustainability: improper design and construction/installation.
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This fee results from considering a 43 kW PV plant serving 175 customers, with capacity factor at 17%, annual cost per connection for O&M at
USD 60 and provision for replacement of components at 10% of the original investment.
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https://www.iea.org/policiesandmeasures/pams/indonesia/name-140166-en.php
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This list results from the analysis of the documents already cited in this introduction plus the visiting of the consultant of a government solar
mini-grid in Lolowano village.
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2.
3.

4.
5.
6.
7.

Technical sustainability: improper operation and maintenance; lack of availability of spare parts and
expertise.
Organisational sustainability: lack of ability of human resources in managing, operating and maintaining
equipment; high turnover of management that are appointed by the governor or district chiefs, so it is
vulnerable to conflict.
Social sustainability: consumer’s load exceeding the capacity; lack of willingness to pay; arbitrary decision
of who is connected and who is not, which leads to conflict.
Financial sustainability: low electricity tariff; reduced number of consumers.
Economic sustainability: lack of productive uses.
Environmental sustainability: scarcity of water discharge (MHP); conflict of water resources (MHP); land
conversion over the watershed (MHP); battery recycling (SPV).

From this lack of sustainability, it is possible to predict the below trend for the solar PV mini-grids funded by GoI and
PLN:

64

This projection is based on three expected behaviours:
1.

2.

3.

Units that were previously operating will start experiencing technical problems and those already having
technical problems will reach a point in which they stop working, keeping the proportion of the units
experiencing technical problems always at one third.
Technical problems will usually first manifest in the inverter or regulator, but as the batteries become older,
lack of proper operation and maintenance will cause an exponential increase in the number of failed units.
This is expected to happen around 2021, when the new additions of 200 units a year will not be able to
counteract an increasing number of failed units. At this point, it is estimated that the number of operating
units will reach a peak of around 644.
Because of all this, by 2023 the GoI will decide that solar-mini grids are not a sustainable solution and it will
stop adding new units.

When development partners are also involved, they encourage GoI and PLN to test pilot concepts to make the
current approach more sustainable.
Example 8. An attempt of a development partner to make off-grid electrification models more sustainable

A very good example includes the MCCA-I funded mini-grids in Sumba. They are testing innovative concepts in
which the community and the private sector are also involved. However, even with the original equipment
donated, the current price at which electricity is being sold (USD 17 cents per kWh) may not be enough to make
the service financially viable.
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Data for the period 2011-2015 is from: Didik, H, Bambang, PN, Asep, S & Purwanto, YA 2018, ‘Sustainability Challenge of Micro Hydro Power
Development in Indonesia’, in pp. 012031–9. The rest is estimated and projected.
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Community/NGO sector involvement
NGOs have also been involved in channelling resources for the installation of mini-grids. Some well known examples
are:
●
●

Local NGOs: Paguyuban Kalimaron, Yayasan Mandiri, IBEKA.
INGOs: WWF, HIVOS.

In general, it can be said that these projects have been more successful, compared to the turnkey projects funded
by the ministries and tendered to the private sector, in which the focus is on the successful commissioning of the
project, with little or no concern on sustainability. The two main reasons for this higher success rate are:
1.

NGOs have the ability to better understand the social dimensions of the projects, which prompts them to put
the emphasis on building local capacity.
They follow up projects and continue investing resources if needed, with their focus being on human
development rather than profit.
They also address the economic dimension of the project, by implementing sustainable livelihood programs.

2.
3.

Estimated market size
Electrify:

-

This report estimates that RE mini-grids are a suitable solution for 20% of the unelectrified households. The final
ratio requires the preparation of a least-cost electrification plan, with a 20:80 ratio between RE mini-grids and RE
stand-alone being reasonable.
Example 9. Justification for the 20:80 ratio between mini-grids and stand-alone

For example,
A report for Sumba established two scenarios for electrification, a base scenario of 3% electrification for RE Minigrids and a least-cost scenario of 20% electrification.65

This results in 340.8 thousand households,66 which will require an estimated investment of USD 401 million. To put
this figure in contrast, in the province of Papua alone Electric Vine Industries and ENGIE are collaborating on a USD
240 million partnership to bring off-grid electricity to 3,000 villages.
Table 11. Variables used for estimating total investment in new mini-grids
Investment
USD per
installed kW

Average
Connections

Capacity
Factor

Ratio

Average
Size67

Required
Number of
Units

Installed
Capacity
MW68

Investment
(Million
USD)

Hydro

13.5%

71 kW

4,000

340

20%

135

10

$38

Solar PV

86.5%

43 kW

5,000

175

17%

1,685

72

$362
$401

-

Manage:

There is an urgent need to build the required infrastructure to provide support to the +1,000 unsustainable RE minigrids that the GoI has financed over the years. This needs to be done before:
●

Lack of technical sustainability causes a failure, without anyone at the local level with the skills to
troubleshoot the equipment, or

65 Castlerock, 2014, ‘Mid-Term Report (Final): Least-Cost Electrification Plan for the Iconic Island’, ADB TA 8287-INO: Scaling Up Renewable Energy

Access in Eastern Indonesia, pp. xxiii
66

The figure is the 20% of the 1.07 million of unelectrified households and 634 thousand households that have been provided with solar lanterns
over the last 8 years, most of which are not working anymore.

67

These figures are based on the mini-grids installed by MEMR during the period 2011-2015

68

Installed capacity for providing 1 kWh a day per households.

41

●

Lack of social sustainability prompts many families already connected to the RE mini-grids to bypass the
devices set for limiting power or consumption, while it also prompts families and microbusinesses without a
connection to start connecting to the mini-grid without authorisation.

For solar PV mini-grids, lack of technical and social sustainability will shorten the life of the battery bank from the
expected 8-10 years to around 5-4 years.
When this is combined with:
●

Lack of economic and financial sustainability, which makes the fee collection not enough to allocate the
required funds for financing a new battery bank, and
Lack of organisational sustainability, which prompts the team responsible for managing the collected funds
to squander them, either through the payment for petty expenses, the financing of unnecessary investments
or even theft.

●

This results in a failed RE mini-grid and the perception that tier 3 solutions are expensive, unreliable and therefore,
unsuited to Indonesia.
Avoiding it requires the financing of many aspects that have been neglected in GoI funded projects, such as:
●

For improving the technical sustainability: capacity building of the technical personnel and a software
solution for technical monitoring and assistance during troubleshooting.
For improving the organisational sustainability: capacity building of the non-technical personnel, assistance
in setting up efficient procedures, a payment solution, a bank account, and a software for the traceability of
parts and components.
For improving the social sustainability: user awareness and the use of participatory methods for confronting
and resolving the conflict that projects have already created and the initial resistance that the solution is
going to cause.
For improving the economic sustainability: implementation of sustainable livelihood programs to encourage
productive uses of electricity and whenever possible, implement methods of payment in cash-crops.
For improving the financial sustainability: an increase in the fee and the implementation of the required tools
to increase productivity and guarantee allocations to a component replacement fund.

●
●
●
●

Example 10. Impact of a government intervention in Lolowano village (Sumba)

Below is an illustrative example:
In 2017 HIVOS installed a stand-alone system in a primary school in Lolowano village. The school is required to
pay IDR 300,000 (USD 21) a month for a service that can supply 1.8 kWh of power a day (USD 39 cents kWh).
Two years later, the MEMR funded a mini-grid in the village. The primary school did not receive electricity as they
already had the stand-alone equipment. The secondary school was connected to the mini-grid, which supplied
600Wh a day for only IDR 10,000 a month (USD 4 cents kWh).
The HIVOS project is far more sustainable and most likely the stand-alone system will still be supplying electricity
when the mini-grid ceases working. However, at present the primary school has to pay a fee 10 times higher,
which creates a perception of unfairness, which does not help PT RESCO Sumba Tenang to collect the fee. This
shows how a financially unsustainable Government intervention can make a project implemented by the social
or private sectors socially unsustainable.
The MEMR funded project also lacks social sustainability considering that:
1.
2.

It provided electricity to 150 households, leaving 200 behind. The decision on who received it and who
not was left to the chief, who used this as an opportunity to reward allied and punish opponents.
At first, villagers were asked to pay IDR 15,000 a month, but they complained arguing that it was too
much. The fee was then reduced to IDR 10,000 a month. But, this ‘self-claimed’ inability to pay has not
deterred 40% of the villagers who received a connection from investing around IDR 5 million (USD 356)
per household in a TV and satellite receiver. This is equivalent to 42 years of the current fee. 69

It also lacks economic sustainability because it did nothing to promote productive uses of electricity, by for
example supplying more electricity to community services such as the school or entrepreneurs that need it for
productive activities. instead, it ended up encouraging activities that erode social capital by providing everyone

69

Research carried out in Indonesia in 2009 shows how TV usage reduces social interaction within the community and it is associated with lower
levels of self-reported trust. Olken, BA 2009, ‘Do Television and Radio Destroy Social Capital? Evidence from Indonesian Villages’, American
Economic Journal: Applied Economics, vol. 1, no. 4, pp. 1–33.
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the same amount of electricity a day regardless of whether they are a school, an entrepreneur or a family that
just wants it for watching TV.

-

Revitalise:

Most of the RE mini-grids in need of revitalisation already have a dead battery bank or a broken turbine. With the
battery system costing an average of 25% of the total cost of the project, project development between 5 to 30%
and logistics between 5 and 20%, 70 the cost of revitalising a non-working solar PV mini-grid is estimated at around
50% of the original investment. The same ratio applies for low-impact hydro.
This gives a total investment for revitalizing existing mini-grids of USD 30 million for low-impact-hydro and USD 54
million for solar PV, with the estimated number of mini-grids in urgent need of revitalisation being 210 for lowimpact-hydro and 500 for solar PV.
-

Expand:

Expansion of the current capacity is needed in RE mini-grids providing an insufficient service, whether it be in the
amount of electricity made available on a daily basis or on the percentage of the population attended.
An analysis carried out by EnDev in 201671 shows there was an imbalance between electricity supply from the PV
mini-grid and demand load from the users. Sometimes the units are over dimensioned, while other times the load
is not enough. As a result of this, a deeper analysis of each case is needed for estimating the investment required
for expanding the capacity of the existing RE mini-grids
-

Replace:

Replacement of Isolated diesel grids by RE mini-grids:
For the replacement of diesel isolated grids by RE mini-grids, this report is considering a higher ratio between minigrids and stand-alone equipment than the 20:80 applied for the electrification of new areas. It is considering a 50:50
ratio, justified by the fact that buildings are expected to be more clustered together, considering that they are
already supplied with electricity through a grid.
The background section considered the number of households currently receiving power from an isolated diesel grid
to be 8 million (11.4% of the electrified households). It also estimated that 20% of them could be receiving electricity
through a future grid extension (1.6 million households). By applying the 50:50 ratio to the rest, this results in 3.20
million households being provided with electricity through RE mini-grids.
The following table provides the estimated investment for financing these RE mini-grids:
Table 12. Estimated investment for replacing 40% of the isolated diesel grids by RE mini-grids

Ratio

Average
Size72

Investment
USD per
installed kW

Average
Connections

Capacity
Factor

Required
Number of
Units

Installed
Capacity
MW73

Investment
(Million
USD)

Hydro

13.5%

71 kW

4,000

340

20%

1,271

90

$360

Solar PV

86.5%

43 kW

5,000

175

17%

15,817

678

$3,392
$3,752

Replacement of stand-alone diesel gensets by RE mini-grids:
Productive activities require reliable electricity. Because of this, when grid-power supply is unreliable, they usually
have their own genset as a backup. Such units tend to be above 5KVA. 74 This makes them suitable to be used as
anchor-loads for the RE mini-grids that will supply them with electricity once the existing diesel units are removed.
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Arranz-Riera, P 2017, ‘Benchmarking Study of Solar PV Mini-Grids Investment Costs’, The World Bank Group ESMAP
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GiZ 2017, ‘EnDev Indonesia: Annual Report 2016’, Jakarta, Indonesia. pp. 8
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These figures are based on the mini-grids installed by MEMR during the period 2011-2015
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Installed capacity for providing 1 kWh a day per households.

74

The Indonesian Genset Market was very optimistic just 5 years ago, expecting an annual growth a 12.3% growth
during 2015-21 period for equipment above 5 KVA. Since then, they have been reducing their growth expectations
year by year and it is currently at 2.9% for the period 2018-24.
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This approach of using productive activities as anchor-loads is similar to the one taken by OMC Power in India, who
signs partnerships with telecom companies to install mini-grids that provide electricity to telecommunication towers.
In Indonesia there is potential to use the following productive activities as anchor-loads:
●
●
●
●
●
●
●
●

Carpentry
Milling, crushing and hauling
Fish Farming and Aquaponics
Raising chickens and eggs
Irrigation
Food processing (drying, cooling, cleaning, sorting, preserving and packaging)
Eco-Tourism
Telecommunication infrastructure

The investment required for the replacement of the existing gensets has already been taken into account in the USD
3,752 million required for financing the RE mini-grids that replace all the current isolated diesel grids. What is
important, in this case, is to identify where are these units located and design fee structures that replace what the
owners were previously spending in diesel to pay for the new service. Such an approach will help to increase the
financial sustainability of the service.

9.4.3. Stand-alone equipment - Electrify, Manage, Revitalise, Expand, Replace
Introduction
This group distinguishes between stand-alone units that do not need to be installed and those which require
installation.
Units that do not require installation are called plug-and-play kits. They are typically in the order of 30 Wp to 100
Wp. They are used for powering an appliance other than just lights and the mobile phone. They are considered in
tier 2 the moment that they provide more than just electricity for lighting and charging of the mobile phone. Units
that need to be installed tend to be above 100 Wp.
This distinction is important taking into account the difficulty and cost associated with the decommissioning and
removal of installed equipment from the user’s premises. The need to remove equipment is generally due to: (1)
arrears, (2) lack of payment or (3) misuse. The resulting cost can easily make the fee-for-service approach financially
unsustainable. In such cases, RESCOs do better by applying one of these other fee approaches:
●
●
●

fee-for service with installation-fee: by requiring an installation fee that covers not just for the installation
and commissioning of the equipment but also for its future decommissioning and transfer to someone else.
fee-to-own: (PAYGO): a fee-to-own is generally higher than a fee-for-service because of the need to recover
the original cost of the investment over a shorter period of time. This extra charge can be used to finance the
decommissioning of the equipment if needed. It also acts as an incentive for the user to pay regularly.
fee-for-maintenance with extended warranty: it is the charge of a regular fee for preventive maintenance
and troubleshooting, with the addition of an extended warranty that covers repairs beyond the normal
warranty period offered by the manufacturer or distributor. The extended warranty can also cover the
decommissioning costs.

Equipment that requires to be installed is not homogeneous either, making it necessary to draw a line between:
1.
2.

3.

Small size units (100 Wp to 300 Wp). They typically provide lighting and power very specific appliances.
Medium size units (300 W to 3 kW). They are typically used to power an entire house (SHS), a small business
or larger equipment for productive activities such as a computer lab, a medium size water pump for irrigation
or a small electric mill.
Large stand-alone units (Above 3kW). They can be used as anchor-loads for mini-grids. An example would
be a system for powering an entire school, the pressure pump of a reticulated system, a medium size mill or
a water pump for irrigating a large field.

While smaller stand-alone units can accept any of the three fee approaches, the optimal approach for the larger
ones is fee-for-service with installation fee. This allows for the RESCO to replace the larger stand-alone system by a
mini-grid and use this productive facility or public service as an anchor-load, the moment consumption of the
neighbouring houses is enough to make a mini-grid financially viable. This option would be less viable if the customer
owned the equipment, which prevents the application of the other two fee approaches.
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Table 13. Suggested fee models for each tier
Type of Equipment

Ideal fee model

Public Sector Involvement

Solar lanterns and plug-and-play
kits for powering appliances

Fee-for-service

Justified on social and environmental
grounds

Small and Medium
stand-alone units
Large stand-alone units

Fee-for-service with installation fee
Justified if the aim is to correct a
Fee-to-own
certain use or avoid the purchase of an
Fee-for-maintenance
alternative solution
Fee-for-service with installation-fee

Justified on economic grounds

Private sector involvement
This market segment generally includes the following user profiles: (1) public services, (2) productive activities, and
(3) families above the poverty line. Thus, in a mature market, the private sector shall be able to attend demand
without the need for public sector involvement. This may not be the case in Indonesia, where the delivery of free
equipment by the public sector has maintained the market underdeveloped.
Apart from offering the RESCO service, the private sector can also be involved in:
●
●
●
●

Supplying the equipment,
Providing micro-loans to finance it,
Providing extended warranties for damaged parts and components,
Providing MIS solutions such as payment platforms or traceability software.

Public sector involvement
Public sector involvement is advised in the following areas:
-

Public services:

Public sector involvement is advised when the equipment is destined to public services, such as schools, health
centers and water treatment plants. This justifies involvement in for example:
●
●
●

Refrigerators for health centers, which promotes SDG3. Good Health and Wellbeing
Lighting for unelectrified schools, thus assisting in SDG4. Quality education.
Small bore pumps or solar water desalination systems for villages, for advancing in SDG 6. Clean Water and
Sanitation.

A good model for the electrification of public services in Indonesia is the one applied by KOSAP in Kenya. The model
involves the national power utility, which would make it easier for PLN to accept the approach. In the KOSAP model
the service is not provided by the national power utility but by private contractors (RESCOs) that are allocated areas,
with the utility being the one in charge of claiming the fees from the various ministries and paying the contractors.
As a result, the model does not ask PLN to relinquish control, which is what they seem to fear most, while at the
same time it does not further stretch the already limited capacity of PLN to expand into new areas.
-

Productive activities:

Less common, but as important, is the public sector involvement in promoting productive
activities, such as:
●
●

A solar system to power a DC powered chest freezer to be used by a local shop.
Without their involvement, the shop will most likely buy a regular AC upright
freezer powered a few hours a day by a genset and used as a refrigerator.
A solar powered small mill to be used by a farmer’s cooperative. Without public
sector intervention, the cooperative will power the mill with diesel.

In the case of productive activities, public sector involvement is not only justified by its
ability to assist in SDG 7. Affordable and Clean Energy and SDG 8. Decent Work and
Economic Growth, but also as a corrective policy that can help in SDG 13. Climate
Action.75

75

Example of an AC upright freezer bought by a kiosk from a village in Sumba being used as a refrigerator and powered twice a day for 2 hours
each time by a genset.
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-

Households:

Involvement to assist families in the purchase of stand-alone units is less justified when the equipment is to be used
for powering appliances that erode social capital, such as TVs, which is the most likely use of a SHS after general
lighting and mobile phone charging.76
Hence, the advice is for the public sector to focus on the promotion of solar lanterns (tier 1) together with standalone equipment for public services and productive activities.

Community/NGO involvement
As already mentioned with tier 1 solutions, because of its size, insularity, under-developed market, inadequate offgrid regulation and distorting government interventions, Indonesia cannot expect a Public Private Partnership to
build the required infrastructure to provide the OM&T service in the communities.
Neither would be able to provide such infrastructure a partnership that also involved NGOs but did not consider a
comprehensive strategy for covering not just a few villages but an entire province or even the entire country.
Example 11. What happened in a school in Sumba provided with stand-alone equipment by NGOs and development parners

For example, a coalition of development partners and NGOs installed equipment in
several schools in Sumba, enough to provide basic lighting, power a few laptop
computers and a printer.
After a few months the inverter in one of the schools stopped working. The school
had some basic instructions on what to do in case of problems. In the section for the
charge controller and the inverter, the instructions indicated “If there is damage,
contact a local technician,” the problem being that there was no local technician to
contact. The manufacturer was from Surabaya (Java) and the equipment was still
under warranty. A few months had passed since the system started failing and
adequate troubleshooting had not been performed.

Estimated market size
This report estimates that 4.7 million households out of the 10 million could be electrified with stand-alone solutions
(tier 2). Total investment required is estimated at USD 6,793 million and distributed as follows:
Figure 16. Distribution of estimated investment in stand-alone equipment

-

Electrify:

It is estimated a total investment of USD 1,967 million to electrify the 1.36 million households.77
Table 14. Estimated investment for electrifying households with stand-alone solutions

Ratio

Average
Size

Investment
USD per
installed kW

Required Units

Installed MW

Investment
(Million USD)

76

Peters, J & Sievert, M 2015, ‘The provision of electricity to rural communities through Micro-Hydro Power in rural Indonesia’.

77

This figure results from adding the 1.07 million households without electricity, plus the 634 thousand provided with a solar lantern over the
last 8 years and then multiplying the resulting number by 80% of which are expected to receive RE stand-alone equipment.
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13.5%

500 W

6,000

184,032

92

$552

86.5%78

300 Wp

4,000

1,179,178

354

$1,415

1,363,200

446

$1,967

Hydro
Solar PV

-

Manage:

In 2015 there were an estimated 265,000 SHS installed in the country.79 No figure was found for pico-hydro systems,
with the rough estimate being 20,000 units. These two figures provide an approximate idea of the size of the market
for maintaining current equipment.
Example 12. A potential customer for maintenance service of stand-alone equipment

An example of a potential customer
The consultant visited a resort in West Sumba that had a non-functioning stand-alone solar system. The owners
had invested USD 30,000 in the equipment. Five years after, the system stopped functioning.
The failure was caused by wrong dimensioning. The solar array was undersized. Because of that, the battery bank
(deep-cycle batteries) was being discharged too often. This caused the failure of two of the four batteries after
just 5 years from installation, preventing them from attaining their 8 to 10 years expected life.
Regular preventive maintenance by the technicians of a RESCO would have noted this constant discharging far
before it caused the death of the batteries.

The total market turnover, once the extra units are installed, is estimated at USD 715 million a year. This figure is
based on the following data:
Table 15. Estimated annual market turnover for managing stand-alone equipment

Hydro
Solar PV

-

Investment
USD per
installed kW

Estimated
Future Units

Installed
MW

O&M
(Million USD)

Provision
Components
(Million USD

TOTAL

Ratio

Average
Size

13.5%

500 W

6,000

644,922

322

$16

$116

$132

86.5%80

300 Wp

4,000

4,223,278

1,267

$127

$456

$583

4,868,200

1,589

$143

$572

$715

Revitalise:

It is not clear how many systems are in need of revitalisation, neither do we know how many of them can indeed be
revitalised or better to replace the entire system altogether. In most cases, the battery bank of solar PV mini-grids
will already be dead, with the possibility of reusing the remaining components in a new installation, very especially
the PV panels.
Example 13. How TERI tried to reuse the PV panels from failed Government projects

For example, this brought TERI to partner with PT Azet in 2009 to pilot a program based on the LaBL rental
program in India to leverage the large number of solar panels lying idle in the country as a result of failed
government programs.

A list from BAPPEDA NTT included 26 solar powered stand-alone units of 5 kWp or less, most of them funded by
MEMR. Out of these 26 units, 14 were broken, 2 operational and for the remaining 10 BAPPEDA had no information.
The following table provides an estimate of the number of units that are expected to stop working after 1, 4 and 8
years from installation, depending who financed them:
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Ratios based on investments in equipment by the MEMR since 2010.
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Kempener et al. 2015 ‘Off-grid Renewable Energy Systems: Status and Methodological Issues’, IRENA, A.Dhabi, UAE, pp. 21

80

The same ratios were applied to the ones used for tier 3 solutions.
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Table 16. Estimated time it will take for stand-alone equipment to cease
operating depending on who promoted the project
Non-Operating units
after:
Funded by:

1 year

4 years

8 years

Government of Indonesia

20%

66%

95%

Development Partners

10%

50%

80%

Users of the equipment

2%

20%

50%

The figures need to be taken with caution as they do not result from empirical research but from the following
heuristic rules:
1.

In the turnkey GoI funded projects the company installing the equipment usually provides a 1 year warranty,
but the distance (they are usually companies from Java) and lack of involvement of the recipients in the
funding and installation very often results in unclaimed warranties. In general, development partners will put
more effort in making sure that when the equipment fails within the warranty period, the recipient knows
who to contact. It is only when users fund the equipment themselves that they usually make the effort to
contact someone when the equipment fails.
Without proper O&M, two thirds of the GoI equipment is expected to be non-functioning after just 4 years
because of the shortened battery life and the absence of a provision for the replacement of components. For
development partners, this percentage is expected to be slightly lower (50%). On the other hand, when users
financed the equipment themselves, a better maintenance results in a battery life closer to the optimal
period.
After 8 to 10 years the batteries will need replacement even when properly maintained. In general, only users
who bought the equipment with their own funds are expected to also have provisioned enough money to
finance a new batch. The rest will just wait for the solution to be provided by others.

2.

3.

Based on all that, it is estimated that 35% of the stand-alone pico-hydro systems and 50% of the solar PV ones need
revitalisation, with a total investment of USD 100 million.
-

Expand:

Some of the installed stand-alone systems may require expansion of their capacity. In some cases, it may just be an
increase in the capacity of the PV array. In some other cases, the total capacity may need to be increased to attend
a higher demand than expected.
-

Replace:

This point considers the replacement of existing isolated diesel grids by stand-alone equipment. The total number
to replace was estimated at 1,829 grids, each one with 3,500 connections as average. It is estimated that half of
these connections will be better replaced by stand-alone units, resulting in:
Table 17. Estimated investment in replacing 40% of the isolated diesel grids with stand-alone RE equipment

Hydro
Solar PV

Ratio

Average
Size

Investment USD
per installed kW Required Units

13.5%

500 W

6,000

86.5%81

300 Wp

4,000

Installed MW

Investment
(Million USD)

432,000

216

$1,296

2,768,000

830

$ 3,322

3,200,000

946

$4,618

It is estimated that around 1% of the 3.2 million households to be provided with RE stand-alone solutions use a small
power generator as a back-up. The diesel gensets will typically be in the range of 2 to 5 kW, while gasoline gensets
tend to be smaller, usually only around 1 kW. They are mostly used when the conventional grid fails or during the
hours it does not provide with electricity.

81

Ratios based on investments in equipment by the MEMR since 2010.
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If there was no other source of electricity, typical diesel consumption will be in the order of 2 to 3 litres a day at the
cost of IDR 10,000 per litre, with an estimated expense of USD 40 to 60 a month.82 With a main source of electricity,
daily diesel consumption will mostly depend on the reliability of this main source and each business needs.
A 500 to 1 kW stand-alone solar or pico-hydro system can easily replace most of these units, considering that genset
capacity tends to be over-dimensioned and demand-side energy efficiency is currently low. These sizes are larger
than the average 300 Wp for solar and 500 W for pico-hydro considered for the total calculations. The units are
larger because it is common for families and businesses owning a genset to require more energy than the average
off-grid user and also be able and willing to pay a higher fee.
Example 14. Financing stand-alone equipment with fuel savings

As an example, with an average of USD 60 a month in fuel savings, households could finance a 3% loan with a
USD 3,500 face value to be returned in 5 years.

This section also includes productive activities that use an internal combustion engine for milling, crushing or hulling
grains. In 2012 there were 171,495 small rice mills in Indonesia, 83 which tend to be operated throughout the year.84
In non-electrified areas, mills are most commonly powered by diesel, with an average consumption of around 2 litres
a day.85 With the current number at around 180,000 units and assuming an even distribution among villages, it is
estimated that around 14,000 of those mills may be powered by diesel and used in non-electrified areas. For their
replacement by RE solutions, this report estimates the need of an extra USD 108 millions.

9.4.4. Estimated Total Investment
The proposed strategy is to provide 10 million households with pico-solar equipment as a pre- electrification solution
that displaces the current consumption of kerosene for lighting. The distribution of solar lanterns is also to be used
for building the last-mile infrastructure necessary to keep on advancing on the electrification ladder, from pico-solar
to either:
●
●
●

Tier 2: Stand-alone RE systems
Tier 3: RE mini-grids
Tier 4 & 5: Grid extension.

The table and graph below show the number of households to be electrified with each of these solutions over the
next 10 years. Note that the number of households is duplicated (20M) because each household would be receiving
a pre-electrification solution first and afterwards a permanent one.
Table 18. Distribution of equipment by technology and activity

82

This figure is consistent with information collected by the consultant in Sumba and secondary sources of data.
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Firdaus, YR, Hasbullah, R & Djohar, S 2018, ‘Development of Rice Reprocessing to Strengthen Small Scale Rice Mills in Indramayu West Java’,
IOP Conference Series: Earth and Environmental Science, vol. 147, no. 1, pp. 2.

84

Paman, U, Bahri, S, Asrol, A & Liana, L 2016, ‘Distribution and Use Patterns of Small-Scale Rice Mills in Kampar Regency, Riau Province,
Indonesia’, International Journal on Advanced Science, Engineering and Information Technology, vol. 6, no. 2, pp. 151.

85

This figure is from Belize.
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Figure 17. Distribution of equipment by technology and activity

The table below provides a breakdown of the USD 11,709 million to be invested over the next ten years to provide
sustainable and reliable electricity to 10 million households by 2029.
Table 19. Total estimated investment for pre-electrifying 10 million households and electrifying 8.6 million

Figure 18. Three comparative charts for estimated investments

The next table provides a breakdown of the yearly income that needs to be collected to guarantee the financial
sustainability of the service.
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Table 20. Estimated annual revenue that guarantees financial sustainability

The service will need to collect yearly revenues totalling USD 1,304 million to secure the financial sustainability of
the service.
Figure 19. Annual investment for the maintenance of the service

These figures may seem substantial. But, as the chart below demonstrates, the total investment and required level
of revenues is similar to the current expenditure for maintaining the electrification service for an equivalent number
of households.
Figure 20. Comparison between the propose investment and the baseline scenario

Sources: several, all of which are conveniently documented in the report.

For the period 2014-18 the chart shows:
51

●
●
●

The annual subsidies required for maintaining the litre of kerosene at IDR 2,500, which is the price set in 2017
by the One-Fuel-Price policy.86
The proportional subsidies87 received by PLN from GoI for 8.6 million residential connections,
The equivalent revenues88 from 8.6 million residential connection.

Then for the period 2020-2034 it shows:
●
●

The annual investment required to electrify these 8.6 million households using RE and
The yearly revenues required to guarantee the financial sustainability of the service, increased on a yearly
basis as the equipment is installed.

As it can be appreciated, the electrification of these last 8.6 million households using RE does not require more funds
than the maintenance of the current model. This result is impressive taking into account that:
1.

2.

3.

86

In the BaU approach for the period 1014-2018 the chart is only considering revenues and subsidies, but not
the investments required to increase capacity, while in the RE approach for the period 2020-2029 it is also
including the required investments (in blue).
More subsidies are spent each year in maintaining the service of the 8 million rural households currently
electrified with isolated diesel grids than the millions of urban and peri-urban households electrified through
one of the main power grids. However, this fact is not considered when calculating the proportion of total
subsidies for 8.6 million households in the baseline approach.
The trend is for conventional energy to increase in cost and for RE to become cheaper and therefore more
competitive.

The subsidy is calculated by comparing this price with the price per litre of kerosene in the Philippines of USD 90 cents a litre, a country in
which the fuel is not subsidised. Source: https://www.globalpetrolprices.com/kerosene_prices/
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Brown, M 2019, ‘IEEFA Indonesia: PLN’s fractured finances require real leadership’, IEEFA

88

ESDM 2018 ‘Statistik Ketenagalistrikan T.A. 2018’ Government of Indonesia, Jakarta, Indonesia.
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10.

RESCO Platform

10.1.

Definition

The Terms of Reference of the consultancy defines the RESCO Platform as a space, a network or a coalition to: (1)
promote and advocate the replicability of the RESCO model, (2) prove its sustainability; (3) exchange knowledge,
and (4) attract investors and donors; with the desired impact of “leading to stronger and sustainable dissemination
of renewable energy in remote communities.”
The benchmarking carried out in Chapter 8 proved two things:
1.
2.

The commonality of all successful projects is the existence of an organisation responsible for the operation,
maintenance and troubleshooting of the equipment. This justifies the need to expand the RESCO model.
The most successful projects tend to be those that involve the public sector together with NGOs, communities
and the private sector.

This better performance is explained by the synergies and symbiotic interactions created through complementarity.
For complementarity to take place, two conditions are required:
Heterogeneity rather than homogeneity: Heterogeneity explains why coalitions made out of the
previous four players tend to perform better than a player acting solo or in coalition with only another
player.
b) The prevalence of collaboration over competition
a)

This is, complementarity takes place when there is collaboration among a heterogeneous group of
stakeholders, which in turn it requires:
1.
2.

A common set of objectives, and
A binding structure.

This second condition justifies the need to deploy the RESCO model through a heterogeneous platform built around
this common set of objectives and binding structure.
Hence, the strategic approach is: (1) promote the RESCO Model, (2) through a Community/NGO-Public-Private
Partnership, (3) built around a heterogeneous Platform of Stakeholders.
Sumba Iconic Island is, perhaps, the most remarkable example in Indonesia of such a partnership. Although not
exempted from its own challenges, through this consultancy, Hivos is analysing the options for new partnerships, (1)
broader in the geographical area, by covering the entire country instead of just a medium size island; (2) while more
specific in its focus, by promoting the RESCO concept as a solution for RE off-grid electrification instead of
encompassing both on-grid and off-grid solutions.

10.2.

Common Objectives

10.2.1.

Generic Objective

It is proposed for this RESCO Platform to have the common generic objective of “ensuring access to affordable,
reliable, sustainable and modern off-grid electricity in Indonesia”.

10.2.2.

Specific Objectives

Turning the Problem Tree analysis in section 10.2 into a Solution Tree requires action in the four root causes. The
creation of a RESCO Platform as a space for coordination and interaction among stakeholders is acting on two of
them, which are: Capacity Gaps and Lack of Coordination.
With the emphasis put on these two root causes, the proposed specific objectives of this future RESCO platform are
to:
1.

89

Gain a better understanding of rural electrification needs: “Projects fail to take into account the full present
and future electricity needs of the target communities.” 89

Asian Development Bank 2016, ‘Achieving Universal Electricity Access in Indonesia’, Manila, Philippines, pp. 46
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Facilitate communication and information exchange: “Project developers, financial institutions and relevant
government parties operate differently and experience difficulties connecting to one another.” 90
3. Test and advocate innovative approaches: “An essential element of a nationwide deployment strategy in
Indonesia is the enabling of flexible and innovative business models.” 91
4. Document, monitor and evaluate programs, projects and organisations: “(In Indonesia) there is no
programmatic-level monitoring and evaluation (M&E) of electrification efforts, and no institutional
mechanism for managing the performance of the organisations that implement electrification programs or
for updating overall electrification program design.” 92
5. Structure activities and facilitate coordination of participants: “The first essential element of a nationwide
deployment strategy in Indonesia is the establishment of goals and coordination of actors.” 93
6. Provide tools and procedures that support participants in the field: “One of the main challenges I faced as
a General Manager at RESCO Sumba was the lack of a tool for tracking the work carried out by technicians. I
had to trust that they had been in the villages they claimed to have visited.” 94
7. Track components and monitor their performance until recycling/disposal: “Since 2012, more than 500 PV
mini-grids have been installed by EBTKE all across Indonesia. The PV mini-grids are equipped with a remote
monitoring system (RMS) which records the system’s technical data. Despite of the enormous numbers of PV
installation, only few data could be obtained and read from the field.” 95
8. Promote trust, accountability and transparency: “Unreliability and lack of transparency (of Government
sources) have caused difficulties in tracking and monitoring the development of renewable energy in
Indonesia.”96
9. Attract and support donors and investors: “Limited data compiled by the relevant authorities that clearly
keeps track of rural population that is electrified makes it difficult for an investor interested in rural
electrification to assess market potential, establish where to invest and how much of financial resources will
be required as well as the requisite returns.”97
10. Channel resources more efficiently: “Despite all the cosmetic handiwork, PLN’s financials make it clear that
the company’s problems reflect a runaway growth strategy that risks committing Indonesia to a misguided
over-reliance on high-cost coal IPPs while leaving PLN unprepared to benefit from deflationary new
renewable technologies.”98
2.

For each specific objective, the consultant is providing one citation that justifies its need. There are many more,
which are not included here due to length constraints.

10.3.

Stakeholders

Stakeholders of this Community - NGO - Public - Private Partnership are:
1.
2.
3.
4.

From the communities: village enterprises (BUMDes), village cooperatives, unincorporated associations
such as electricity committees.
From the non-profit sector: international NGOs, local NGOs, social enterprises, non-profit cooperatives.
From the public sector: ministries, departments, agencies, development partners.
From the private sector: investors, engineering companies, consultancy companies and their project
management units, manufacturers, distributors, local entrepreneurs, for-profit cooperatives.

The previous arrangement is useful for identifying the type of stakeholders that constitute each of the four groups
in the partnership. The next arrangement is only applicable to those stakeholders having to coordinate their activities
on the field, which are:

90

GGGI 2017, ‘Indonesia Country Planning Framework 2016-2020’, Seoul, South Korea, pp. xiv

91 Paraphrased from: Reber, T, Burman, K & Hirsch, B 2016, ‘Sustainable Energy for Remote Indonesian Grids: Strategies to Accelerate Nationwide

Deployment’, NREL, Golden, CO USA, pp.11
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Asian Development Bank 2016, ‘Achieving Universal Electricity Access in Indonesia’, Manila, Philippines, pp. xiv
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Paraphrased from: Reber, T, Burman, K & Hirsch, B 2016, ‘Sustainable Energy for Remote Indonesian Grids: Strategies to Accelerate Nationwide
Deployment’, NREL, Golden, CO USA, pp.11

94

Dedy Haning (GiZ/ENREN advisor) during an interview with the consultant
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GiZ 2017, ‘EnDev Indonesia: Annual Report 2016’, Jakarta, Indonesia. pp.7
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Arinaldo, D, Adiatma, JC & Simamora, P 2018, ‘Indonesia Clean Energy Outlook’, IESR, Jakarta, Indonesia, pp. 37
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1.
2.
3.
4.

RESCOs: as we know, they are the organisation responsible for the operation, maintenance and
troubleshooting of the equipment. They can belong to any of the previous four groups of the partnership.
Village Entity: is an incorporated or unincorporated entity representing the community.
Support Partner: is an organisation either belonging to the non-profit, public or private sector that supports
both the RESCO and the village entity in the electrification of the community.
Supplier: it can be either the manufacturer of the equipment, a local distributor or the company responsible
for designing, installing and commissioning the RE system.

10.4.

Strategic Approach

The advised strategic approach is:
1.
2.
3.

Leave for PLN the planned electrification of 1.4 million households with grid extension (tiers 4 and 5).
Assign to RESCO Platform the pre-electrification, electrification and revitalisation of 10 million pico-solar and
4.7 million RE stand-alone solutions (tier 2).
Provide the following three options for the electrification of 3.7 million households with RE mini-grids (tier
3).
a. Operated by PLN alone, as an extension of option 1.
b. Operated by RESCO Platform alone, as an extension of option 2.
c. Operated by RESCO Platform under contract from PLN.

10.4.1.

Grid Extension (Tiers 4 & 5)

This is the model already being used by PLN for providing its service. The company sells electricity to customers and
collects the required revenues, which are then complemented with subsidies from GoI to cover expenses and loans
from development partners and financial institutions for investing in new infrastructure.
Figure 21. Administrative diagram for grid extension

10.4.2.

Pico-solar (tier 1) and RE stand-alone (tier 2)

In this other approach, the advice is for GoI and development partners to provide Result Based Financing (RBF) to
the RESCO Platform in exchange of carrying out the mandate of pre-electrifying with tier 1, electrifying with tier 2,
replacing and revitalising the existing units in the previous two tiers.
Figure 22. Administrative diagram for equipment managed by the RESCO Platform
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10.4.3.

RE Mini-grids (tier 3)

In this case, this report suggests three potential approaches. The one of PLN going alone is just an extension of the
approach suggested for grid extension, while the one of the RESCO Platform going alone is an extension of the one
proposed for tiers 1 and 2. The approach that differs from the previous ones is “the RESCO Platform through PLN”.
This approach is inspired in the ones implemented by KOSAP in Kenya. Under this model, PLN subcontracts members
of the RESCO Platform for the OM&T of the equipment, but owns the assets, collects the fee and it is responsible for
the required investments. GoI and development partners contribute to PLN with RBF.
Figure 23. Administrative diagram for equipment managed by the RESCO Platform under service contract from PLN

The optimal approach is the third one, but the advice is to choose either one or the other depending on each
situation, such as:
1.

2.
3.

10.5.

In isolated diesel grids already managed by PLN converted to RE mini-grids, the most logical approach is “PLN
alone.” However, if it is decided that some of those households are going to be electrified with stand-alone
equipment instead of RE Mini-grids, then perhaps the ideal solution is “RESCO Platform through PLN” because
the former will already need to be present in the community to maintain the stand-alone equipment.
In isolated diesel grids managed by the community and in RE Mini-grids that need revitalisation, the ideal
approaches are either “RESCO Platform alone” or “RESCO Platform through PLN”.
In the case of communities that still have not yet received electricity, the best would be to analyse each one
on a case to case basis. If they are close to a grid, then “PLN alone.” If they are very isolated, then one of the
other two options.

Institutional Structure

The binding structure gives the RESCO Platform its shape. When the structure is limited to a protocol, the resulting
structure is a network. When it also includes a memorandum of understanding or agreement that binds all the
parties together, it is a consortium or coalition. As a third degree of integration, when it incorporates an entity, which
becomes the executive arm for implementing the projects that will lead to the attainment of the objectives, it is a
federation.
Each of these three degrees build on the previous one, meaning that a higher degree of integration cannot be
attained without first having achieved the previous degree.
The next three points analyse each of these three levels of integration:

10.5.1. The Network Level: A common protocol
This is the lowest level of integration. A network needs a common protocol. Most important
in the definition of this common protocol is an agreed list of potential activities that the
RESCO Platform could implement. This level of standardisation sets specific boundaries to
each of the activities, thus helping define responsibilities and clarify expectations. It also
facilitates governance and the development of the required tools to facilitate it.
What follows is a standardised list of the 40 activities typically implemented in off-grid
electrification. Activities are arranged in a chronological sequence, with a second field in
which they are assigned to different types of projects (i.e. Electrify, Revitalise, Expand,
Replace and Manage), and a third column that describes in order of preference which of the
four groups of stakeholders implementing activities on the field is expected to carry them
out.
56

The list is intended to assist in the definition of a protocol for the creation of a network and it can also be accessed
from here on a matrix format.
Table 21. List of 40 potential actions
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The standardisation of activities allows members of the network to easily assume and coordinate responsibilities
among themselves by:
1.
2.
3.
4.

Committing to implement one or several ‘activities’,
In a given ‘province or area’,
Targeting a ‘technology or tier’ and a ‘target group’,
With the aim of advancing in one or more of the 10 platform objectives.

For example, one member could inform the rest that they are going to:
●
●

‘Map, survey & tag’ all ‘tier 3’ equipment in ‘Nusa Tenggara Timor’ with the objective of “7. Tracking
components until disposal & monitor their performance”, or
‘Build the capacity’ of ‘women’ from ‘Sumba’ on ‘how to prepare an economic analysis’ for ‘solar energy’, to
help them apply for village funds for financing the acquisition of spare parts, with the idea of “3. Testing &
advocating an innovative approach” centered on having entrepreneurial women establishing solar service
shops in the villages.

10.5.2. Consortium Level: a common project
A network becomes a consortium the moment the level of integration is increased by not
just defining a common protocol, but also: (1) a binding structure, (2) for the attainment of
a shared goal, (4) that connects all the members together, (4) through the signature of a
common agreement.
This level sees an increase in the need for governance, which will typically require a more
sophisticated MIS.
This consortium can take the shape of an unincorporated association, with no need to
become a separate legal entity because it will neither own assets nor channel any resources
by itself, but always through the consortium members.

10.5.3.

Federation Level: a common entity
The third degree of integration translates the objectives into a mandate and incorporates
an entity for executing it. This executive body is separated from its members but governed
by them.
Below there is an example on how this higher degree of integration could be attained. It
has been included to make the strategy less abstract and more tangible.

Example 15. A strategy for attaining the federation level of integration

In this example, the executing body is a PT called PT RESCO Indonesia.
As a PT (Limited Company by Shares), it needs to have shareholders, so in this example, an Association is also to
be incorporated in order to own assets and become the initial shareholder.
This proposed arrangement evolves organically through the following six stages:
Stage 1 (year 1)
The Association is incorporated to become not just an instrument of governance but also an entity with
personality to own assets and sign contracts. However, it is not expected to manage or channel any funds. They
will be channelled by each of its members directly.
Stage 2 (years 2 & 3)
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The Association establishes PT RESCO Indonesia. At this stage the Association owns 100% of the shares and it
applies a Dynamic Equity Split model to distribute the weight of votes among the Association members.99
On all matters that concern the Association, vote will still be based on each member having one vote. However,
when the Association, as the only shareholder, has to decide on the affairs of PT RESCO Indonesia, such as
nominating its Board of Directors. it does so dynamically, with a percentage changed yearly and based on the
contribution of each Association member to the aims of the Association. The more activities the member has
assigned itself, resources channelled towards the aims, and better the results obtained, the higher the
percentage. It is just a matter of defining an algorithm that calculates these percentage for each member and
year.
PT RESCO Indonesia, as the executing body of the RESCO Platform, will need to have a minimum infrastructure
and minimum number of employees. This includes subcontracting field staff under service contracts, who are
responsible for visiting the villages and are the liaison between the village and PT RESCO Indonesia, the supplier
and the Association member.
The arrangement is similar to Go-Jek who defines drivers as partners. In this way, special emphasis is to be put
on their wellbeing, with payments to be made based on performance. This will only work if done with the spirit
of a social enterprise that considers the field-staff as real partners, instead of trying to exploit them to maximise
profit, as it happens in many companies of the so called shared economy.
Stage 3 (year 4)
Once there is a sufficient number of field-staff, the Association encourages them to create a Worker’s Cooperative and transfers a reasonable percentage of the shares of PT RESCO Indonesia to them. This will turn
them into real partners. From that point onwards, they will also have a seat in the Board of the PT and an
opportunity to defend their interests.
Stage 4 (year 5)
At this stage, PT RESCO Indonesia can start attracting seed investors in exchange for convertible debt or
ownership equity.
Stage 5 (years 6 and 7)
Once there is a sufficient number of Village Enterprises, one in each electrified community, a National Federation
of Energy Related Village Enterprises is to be created and another percentage of shares is to be transferred to
the Federation, thus giving them a seat in the board of the PT too.
Stage 6 (years 8, 9 & 10)
At this stage, the entity will be ready to start attracting growth funding (also referred to as series A). A percentage
will have been allocated for that with the idea to create different rounds of funding by attracting new investors
in each one of them. Investors could not only contribute with capital, but also provide the discipliner to guarantee
that the entity remains financially sustainable without forgetting the social sustainability gained as a social
enterprise and the use of participatory approaches.
Since the aim of the Association members is not to manage a PT but to provide the right environment for PT
RESCO Indonesia to thrive, the idea is for them to slowly sell their shares in the company by attracting successive
rounds of investors that help keep the company well financed.

10.6.

A Common Management Information System (MIS)

Whether it be in the shape of a network, a consortium or a federation, for the RESCO Platform to really become a
real ‘platform’ it needs a Management Information System (MIS). Without a MIS, it is going to be extremely difficult
to attain the 10 specific objectives explained in point 11.2.2.

99

This is needed because the weight of each vote within an association is always the same (each member one vote)
while in a PT is based on the percentage of ownership of each shareholder.
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This MIS constitutes the blue middle-ring used in chapter 7 for explaining the RESCO model. The middle-ring was
made of 4 quarters:
1.
2.
3.
4.

The automated technical monitoring of the equipment,
Mobile payment infrastructure,
A stakeholder management solution, and
A logistics software for full traceability.

The advised strategy is for HIVOS―together with those developing partners that are ready to step in―to take the
lead and start defining a potential architecture for this common MIS. Once defined, the advice is to start its pilot
implementation in Sumba, for managing PT RESCO Sumba Tenang, which is in urgent need for such type of solution.
Without a convincing solution for creating this common MIS and a plan on how to implement it, it is going to be very
difficult to attract enough interest among the remaining stakeholders to join the network, even more difficult to
have them joining a consortium, and almost impossible to convince them to join an association for coordinating their
activities.
Stakeholders will only relinquish some of their autonomy and accept the increased coordination brought by the
improved governance that the RESCO Platform promotes, if they perceive there is something extra to gain from it,
something more than just better coordination. They need to be convinced that the MIS tool will help them to
implement their projects and make them more sustainable.
With the aim of facilitating such process, the consultant and his team have already started creating a knowledge
bank on the Internet with information on stakeholders, programs & projects, and relevant legislation.





Stakeholders are all those who potentially can become members. The list distinguish between those who are
already members and those who aren’t yet.
Projects and Programs is a comprehensive list of all the projects and programs implemented by the
stakeholders.
Relevant legislation
Matrix of activities

This database constitutes the foundations of the future RESCO Platform in its first degree of integration: the network.
The database has been handed over to HIVOS, with the idea that they assign someone to keep on refining the
information it contains.
It is also advised for HIVOS to start making available the required resources for designing the architecture of this
common MIS.

10.7.

Suggested Roadmap

Whether it be in the shape of a network, coalition or federation, it is strongly advised for the RESCO Platform to
expand its services organically. With this idea in mind, it is strongly advised for the Platform to unfold by applying
the following three phases:

Phase 1 - Assist
The call for proposals for a MIS shall already offer solutions to track the 100,000 solar lanterns funded by the DGNREE
and to be distributed by before the end of 2019. This next delivery is an ideal opportunity to start building the future
network of service points. Lack of technical sustainability of the previous deliveries has prompt DGNREE to require
suppliers to offer 3 years warranty instead of just one year. It is not yet clear where manufacturers plan to repair
lights that stop functioning within this extended warranty period.
The suppliers are:
1.
2.
3.

PT. Adyawinsa
PT. Wika Industri Energi
PT. Bumi Kharisma Lininusa

It is expected that they will appreciate a synergistic solution that (1) facilitates the performance of their
responsibility, (2) increases sustainability and (3) costs less than what would cost them if they had to implement it
alone.
It is highly advisable to involve them at this stage to start working towards a more sustainable solution for
guaranteeing the operation and maintenance of the lights beyond these 3 years.
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Example 16. A suggestion on how to use current distribution of solar lanterns to build RESCO Platform

As an example, users could pay a fee-for-service instead of the tier 1 solutions be delivered for free and the
revenues from the first 3 years could be used for co-financing 40% of the costs for building the local infrastructure
in each village. The rest of the funding could come from a RBF initiative, as the one advised in point 10.4.1.
Recipients will be willing to accept such an approach instead of having the equipment for free if they perceive
that:
1.
2.
3.

It results in increase sustainability,
Perceive that they are only financing a percentage (40%) of this infrastructure.
See how the resources required for building it are all invested within the community, creating new jobs
and increasing capacity building.

After three years, with the network of service points already put in place, revenues from the fee-service paid by the
users could be applied in the financing of the spare parts required to keep equipment in operation and the service
centres running.
In regard to rehabilitation, approximately 634,000 pico-solar units have been distributed in the last 10 years either
by MEMR, PLN or NGOs, and there is an urgent need to collect and properly recycle as many of them as possible.
This is a very good opportunity to implement the LBRF. The GoI in conjunction with a developing partner could
implement the revolving fund needed to start recovering those units and make sure that new units contributing to
the fund are delivered with full traceability. The implementation of the LBRF shall also be part of the call for proposals
for this MIS.
By not just delivering the lanterns for free but making the delivery sustainable, this initiative could help Indonesia to
advance not just in Goal 7: Affordable and Clean energy, but also in the following SDGs:
●
●
●
●
●
●
●
●
●

SDG 3: Good health and well-being for people, by replacing the use of kerosene and candles for lighting.
SDG 4: Quality education, by providing school children with better lighting.
SDG 5: Gender equality, by empowering women and have them in charge of the last-mile distribution and
service infrastructure.
SDG 8: Decent work and economic growth, by promoting entrepreneurial skills at the village level connected
with the last-mile distribution infrastructure.
SDG 9: Industry, Innovation, and Infrastructure, by motivating Indonesian manufacturers of pico-solar
solutions to do more than just manufacture them.
SDG 12: Responsible consumption and production, by making sure the solar lanterns will attain their 10-year
expected life, optimising reusability and recycling all components.
SDG 13: Climate action, by replacing kerosene consumption with solar energy.
SDG 15. Life on land, by replacing the use of dry-cell batteries used for lighting, a use that has been increasing
exponentially in the Global South since the apparition of LED lights. In Indonesia most of those batteries are
buried, burned or disposed in the open environment.
SDG 17: Partnerships for the goals, by implementing the project through a partnership that involves the
community, NGOs, public sector and private sector.

It is also advised for this network of service points to be designed following a model similar to Pollinate Energy in
India, KTF in PNG or Barefoot Academy worldwide. This is, to have women, and especially young grandmothers,
running them. This will not only further advance the potential for SDG 5: Gender equality, but also make the
provision of the service more reliable.100

Phase 2 - Expand geographically and in range of services
Once the RESCO Platform has built a network of service centres around those communities which received the
100,000 solar lanterns, the time arrived to:
●
●

100

Expand the service to communities that received any of the 360,000 solar lanterns distributed in the previous
three years.
Expand the service to the remaining 1.07 millions of unelectrified households.

TED talk by chairman of Barefoot College provides some background information on this.
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In parallel, the RESCO Platform could also offer a wider range of services to communities with well performing service
centres. This entails:
●
●

The expansion of services from (1) solar lanterns to (2) plug-and-play kits to be used for productive activities,
and then to (3) stand-alone systems to also be used for productive activities.
The replacements of village gensets and diesel-powered mills.

As it can be appreciated, the focus is on productive activities, especially those to be sold outside the community. The
aim is to increase the village revenues and thus guarantee the economic sustainability of the service.
Figure 24. Suggested distribution of responsibilities between PLN and RESCO Platform

Phase 3 - Install RE mini-grids.
During this third phase, the RESCO Platform will identify:
1.
2.
3.

Successful productive activities (microenterprises)
Surrounded by a cluster of households,
In communities with a well-performing service center.

The aim is to turn them into anchor-load for a RE mini-grid.
In this way, the service keeps on expanding organically through the
successive tiers, instead of trying to rush, which ends up jeopardising
the sustainability of the service.
At this point, it is to be decided whether (1) the RESCO Platform
continues offering all the services alone, or (2) PLN takes
responsibility for the dimensioning, configuration, installation and
commissioning of the RE mini-grid, plus the fee collection, while the
RESCO Platform performs the remaining services under a service
contract with PLN.
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11.

Conclusion
The current economic model puts the emphasis on competition and the private ownership of financial, intellectual
and manufacturing capitals. This makes public sector intervention vital in situations such as:
1.
2.
3.
4.

Guaranteeing the redistribution of wealth.
Regulating markets but also stimulating them to a point where they can evolve by themselves,
The modification of counterproductive consumption patterns,
The removal of barriers to entry that hinder fair competition.

Instead of achieving all that, public sector involvement in Indonesia has become a major hurdle for the development
of the off-grid electricity mostly because of the way current subsidies and rebates are designed.

Subsidy on conventional fuels and electricity generation
Indonesia has recently become a net importer of crude oil, with imports averaging 350 thousand barrels a day in
2018101 and exports of 284 thousand barrels a day102. This alone shall constitute an argument strong enough to start
subsidising renewable energy (RE) instead of allocating public resources to the subsidising of conventional energy.
This change and its subsequent impact on public finances explains, in part, why the total public funds for subsidising
electricity generation and kerosene for lighting have been declining each year (figure 25).
Figure 25. Energy subsidies 2014-2018

Source: several, all of which are conveniently documented in the report.

This creates a window opportunity for a change in paradigm. However, this decline does not tell the entire story. For
example, while PLN saw a decline in total energy subsidies during the period 2014-17, in 2018 the company also
received compensation payments to help overcome a poor financial performance. This offset any budget savings
from the energy subsidy cuts of the previous year. 103
Not surprisingly, even some state-actors are starting to lobby for a change in paradigm. For example, the chief
economist at Government-owned PT Bank Mandiri proposes to improve the reallocation of scarce resources by
transforming the current price-based subsidies into directly targeted subsidies to the poorest 40%. 104 This change is
important, taking into account that price-based subsidies on fuel and electricity are regressive, meaning that they
mostly benefit the wealthy.105
Peru with the FOSE offers an example of a successful cross-subsidy for providing electricity to the poor by targeting
those who consume more than 100 kWh a month. Indonesia has implemented its own version of a cross-subsidy,
called the One Price Policy for fuel and electricity. This approach is only viable because two state-own corporations
(Pertamina for fuel and PLN for electricity) have the monopoly on distribution. This allows GoI to compensate them
for the loses they incur as a result of this policy through subsidies. 106 Instead of helping the market mature, this has
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become a barrier to entry for the private and social sectors to be involved, as they do not have access to these same
subsidies.
There are more models available that price subsidies and the GoI would do well in designing one better suited to the
country’s specific circumstances. One that promotes RE instead of subsidising conventional energy generation. This
is one of the aims of the Renewable Energy Bill currently being drafted, with organisations such as the Indonesia
Renewable Energy Society (METI) suggesting the creation of a RE Fund.

Distribution of RE equipment either gratis or heavily rebated
Government assistance in the commercialisation of RE equipment is an example in which public sector intervention
is justified considering that:
1.
2.

3.
4.

It targets low income rural households.
The market is immature and without some assistance to the private and social sectors, it would be very
difficult to build a last-mile distribution infrastructure needed to provide the products and services that
people living off-grid require.
People are currently using kerosene lamps, candles and flashlights powered by dry-cell batteries, which
provide low quality lighting, cause health hazards and/or pollute the environment.
Because of existing barriers to entry, the Indonesian market is currently flooded with locally manufactured,
low quality solar lanterns that do not last.

The distribution of RE equipment either gratis or heavily rebated is not helping to address any of the previous four
situations because:
1.

2.
3.

4.

Rural communities become dependent on the equipment. Without local infrastructure to guarantee the
sustainability of the service, the effective life of the equipment is shortened, making people lose confidence
in the technology.
Government interventions are competing against the social and private sectors instead of helping them
thrive.
Subsidising kerosene while at the same time providing an unreliable RE source for lighting does not help the
replacement of kerosene because the moment the RE equipment fails, people return to the use of
kerosene.107 This explains why kerosene consumption increased in 2017 (Figure 7).
Purchasing large quantities RE equipment from Indonesian companies―many times closely connected with
Government―creates an artificial demand that does not support the competitiveness of local manufacturers.
Example 17. No Indonesian companies in Lighting Global

For example, some initiatives, such as Lighting Global, have defined minimum quality standards and
provide certifications. There are currently 56 certified manufacturers, with companies ranging from
Ethiopia, to Silicon Valley, but not a single Indonesian manufacturer. Instead of creating artificial demand
for Indonesian products, Government would do better by assisting local companies to become more
competitive internationally.

Suggested Approach
The GoI could intervene instead by prompting the markets to mature, shape demand in a more sustainable direction,
and assist new players to overcome the barriers to entry. This could be done by applying these same resources to
promote a Community-NGO-Public-Private Partnership (CNPPP) aimed at the implementation of sustainable off-grid
electrification models.
HIVOS has outlined a strategy for this partnership, which is the creation of a RESCO Platform. It is the natural next
step of a previous CNPPP called Sumba Iconic Island.
This report details a possible strategy, with the aim of fostering the necessary debate for the creation of such a
Platform. By so doing, the suggested strategy could turn a number of ineffective Government interventions into a
solution for building urgently needed infrastructure in remote communities. The first step towards this aim is to turn
the 100,000 plug-and-play solar kits that GoI plans to distribute gratis before the end of the current year (2019) into
the spark that brings the RESCO Platform into life.

For more information: Mills, E 2014, ‘Lifting the Darkness on the Price of Light: Assessing the Effect of Fuel Subsidies in the Off-Grid Lighting
Market’ UNEP, Nairobi, Kenya.
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