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Wa$te problem has become a national problem in Indonesia. The growth of waste generation
has made the government of Indonesia put tremendous efforts to deal with waste problem. The Gol
has release several government regulations and initiatives to ensure waste generation is reduced
and properly managed. In addition, the Gol also ratify the 2030 SDGs target in which waste problem
is one of SGDs target. However, the effort seems deficient enough because the waste still increasing
and scattered in public places. According to Minstry of Environmental and Forestry (MoEF), Indonesia
waste generation 67.8 million tons1 in 2020 and it is predicted to increase as the population of
Indonesia grow while the capacity of waste sector management is not improved.

Among those high waste generation, there is huge number of wastes that is not properly managed
in sustainable ways. Indonesia’s has only managed 68,8% of the total waste generation in 2018
(Bappenas, 2020). The rest are not managed properly which can be illegally dumped, burned, or
even ended in the oceans. Those number is still far away from Indonesia’s target in 2025 to manage
100% their waste by threating 70% and reducing 30% of waste generated. This target is stated in the
Presidential Regulation No. 97/2017 about National Policy and Strategy on Household and Other Waste
that becomes the basis regulation for government designing waste management activities. Therefore,
the unmanaged waste needs to fix as soon as possible to reduce the impact on environment, social,
and economic.

The significant problem created by unmanaged waste is the marine debris problem. A study done by
Jambeck et al. (2015), revealed that Indonesia is the second largest contributor of marine debris in
the world by producing around 1.29 million tons of marine debris each year. On the other hand, the
government of Indonesia predict that Indonesia’s marine debris production each year only 0.27 to 0.59
(Cordova et al., 2019). In spite of the progression, this situation is still far from the government target

1 Ministry of Environment and Forestry. 2020. KLHK: Indonesia Memasuki Era Baru Pengelolaan Sampah. Retrivied from:
https://www.menlhk.go.id/site/single_post/2753
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to reduce marine debris until 0.07 in 2025. The marine debris problem has created massive problem
not only for the environment but also for the economy that relies on tourism sector. Therefore, waste
need to be managed properly in every management chain to reduce the negative impact.

On the other hand, the managed waste also create problem because of the capacity of waste
management facilities in Indonesia. Among those managed waste, only 11-13% are recycled? and most
of the rest is dumped in landfill. However, many landfills in Indonesia threatened by an overload.
One of the examples is Piyungan Landfill which has already reached its maximum capacity which
makes the dumping operation is closed for several days in early 2021%. The problem with piyungan
landfill shows to the other landfill in another region that overload problem could be happening in the
time soon as the waste still grows. For instance, Bantar Gebang, the biggest landfills in Indonesia, is
predicted to reach its maximum capacity by 2021 (Siahaan, 2020). This problem should be overcome
as soon as possible because it will increase waste leakage leading to serious environment problems.

The development of Waste to Electricity (WLE) (Indonesian: Pembangkit Listrik Tenaga Sampah/ PLTSa)
has been initiated by the Gol, as the solution for the overloaded landfill and future waste generation
problems. In order to support PLTSa project development in Indonesia, the Gol release Presidential
Regulation No0.35/2018 about acceleration of the development of waste to energy projects in
Indonesia. In this regulation, the Gol set 12 cities across the country as the piloting city for PLTSa
projects. However, until now, there is no PLTSa project that already operating in Indonesia. There are
several reasons that hinder the development of PLTSa in Indonesia such as complex business model,
expensive tipping fee, and low electricity price produced from PLTSa. This development stagnancy
needs to be tackled by the Gol in order to solve waste problem in Indonesia.

2 Material presented on the 3™ Webinar held by the Dana Mitra Lingkungan

3 TPST Piyungan Overload, Sampah di DIY Menumpuk di Jalan. 2020. Accessed from https://kumparan.com/tugujogja/tpst-piyungan-
overload-sampah-di-diy-menumpuk-hingga-ke-pinggir-jalan-lupWe207Jbq
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One alternative solution to overcome those problem is developing Refused Derived Fuel (RDF) facility.
RDF is an alternatives fuel that can be produce from municipal solid waste (MSW) used as an alternative
for fossil fuels. In the comparison with PLTSa facility, RDF facility has lower capital expenditure (CAPEX)
and operational expenditure (OPEX), suitable for any project scale, and it produce lower greenhouse
gas emissions (GHG). In terms of business model, RDF products is needed by coal power plant and
cement industry as their co-firing and co-processing resources. Therefore, the RDF can be a solution
for combating waste problem in more sustainable ways than PLTSa.

Indonesia has already developing both small and large scales of RDF plant, but it is still limited. For
Instance, Cilacap RDF plant and Klungkung Community based Waste for Energy (WtE) well known as
TOSS facilities. Cllacap RDF plant is the first RDF plant in Indonesia who are now in commissioning
stage with capacity to manage waste about 120/day with 50 ton/day RDF production. The Cilacap
RDF plant was realized by the corporation between central government, local government, private
sector and grant form Denmark. The product of Cilacap RDF Plant is used for cement industry. On the
other hand, small scale RDF facilities has already been developed by the several local government
and communities such as Tempat Olah Sampah Setempat (TOSS) in Klungkung, Bali which known
as Gema Santi project®*. Gema Santi Project produce RDF in the form of pellet that is used by the
coal power plant to substitute coal as their inputs. Therefore, the RDF facilities can help the local
government to manage their waste problem and promoting use of renewable energy.

Realizing that RDF has both potential for manage waste and produce energy, the Gol has already put
a concern to develop RDF in the future. The Gol has already targeted to have ten RDF facilities by
2025 which is stated in the Presidential Decree No. 97/2017 about National Policy and Strategy on
Household and Other Waste. However, the progression to reach the target is remain slow, until now
Indonesia only has one RDF plant in Cilacap. The Gol still preparing another three RDF plant in Banda
Aceh, Bogor and Cibinong to be built in 2021 but still has some issues to be overcome. On the other
hand, the development of TOSS still depends on the community and private sectors which is still
limited. Aside from the participation problems, the RDF products pricing also has been an issue that
hinder the development of RDF plant in Indonesia.

Pursuant to the aforementioned background, this report tries to fill the gap in RDF development in
Indonesia. This report provides a rapid assessment on RDF development in Indonesia. The aim of
this report gives an overview of RDF development in Indonesia and lists of alternative business model
and incentive scheme that can be implemented to support the RDF development in Indonesia. The
structure of consist of four part including the introduction. Chapter 2 provides an overview of the
overview of RDF development in the context of Indonesia. This part begins by explaining the supply
chain of the RDF technology from MSW with both implementation plan and potential in Indonesia.
The initiation of RDF project also discussed with both technical and financial aspect of the project.
This chapter end by explaining the challenges to develop RDF plant in Indonesia. Chapter 3 discuss
two alternatives of RDF business model that we proposed to be implemented in 2-3 years. While
the other alternative will be elaborated on the Appendix. In order to support the business model,
incentive schemes for each model will also be explained. Chapter 4 concludes the urgency of RDF
as the solution for waste problem and giving recommendation for the policy makers to promote RDF
in future.

4 Access from https://klungkungkab.go.id/inovasi/detail/toss (the Municipal Government of Klungkung website)
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An overview of RDF

AS mentioned in Chapter |, RDF is a part of an effort to achieve the sustainability agenda by producing
a type of clean fuel. RDF technology generates clean fuel by shredding certain types of waste such
as municipal solid waste (MSW) and other kinds of combustible refuse before incineration. It mainly
involves reducing the moisture content of the waste, increasing the calorific value of the product. It
also decreases the production of leachates in the case of the landfilling of the waste substance, if
the organic material does not undergo further stabilization. Finally, it transforms the input into specific
products, such as pellet fuel, plain mixtures, bricks, or logs to be used as RDF. The most important
one, it also allows for the possibility of converting waste to energy, recovering recyclable material, and
reducing the emission of environmental pollutants (Safwat et al., 2019).

According to the American Society for Testing and Materials, there are seven types of RDF as detailed
bellow in Table 1:

Table 1. Classifications of RDF

RDF-1 MSW used as fuel without oversize bulky waste.

RDF-2 MSW processed to coarse particles with or without ferrous metal. A subcategory of RDF-2
is the RDF crumb, which is then separated such that 95% by weight can pass through a
6-inch square mesh screen and densified to around 300 kg/m?.

RDF-3 Fuel shredded from MSW and processed to separate it from metal, glass, and other
entrained inorganic material, with a particle size of such that 95% by weight can pass
through a 2-inch square filter (also knowns as Fluff RDF).

RDF-4 Combustible waste fraction processed into powdered from, which 95% by weight can pass
through a 10-mesh screen (also called dust RDF of p-RDF)

RDF-5 Produced from combustible waste fraction that is then densified into 600 kg/m3 and into
pellets, slugs, cubettes, briquettes, and other forms (also known as densified RDF or d-RDF)

RDF-6 RDF in liquid form or liquid-RDF

RDF-7 RDF in gas form.

Source: American Society for Testing and Materials retrieved from Caputo et al (2002)

However, different classification schemes may exist in the various countries. To make it simpler and
align with the aims of the work, this work specifically classifies RDF based on types of the sources of
waste, especially solid wastes. Basically, the RDF obtained from various types of combustible solid
waste fractions can generally be classified into two categories: Municipal Solid Waste (MSW) and
Industrial Solid Waste (ISW). In this instance, waste is defined as any combustible, non-hazardous
material generated from the output of household and industrial activities. Trang et al (2009) explained
the process of acquiring potential RDF resources as depicted in Figure 1. Hence, based on waste
sources, RDF can be identified into three groups:

A type of RDF that can be produced from MSW.

2. RDF-IMC A type of RDF that can be produced from ISW, MSW, and construction waste
‘ obtained from industrial activities.

RDF in gas form.
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Figure 1. RDF classifications based on waste resources.
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Source: Trang et al (2009)

When it comes to waste, the original waste types that can be transformed into RDF include paper,
wood, textile, plastic, synthetic resin and rubber, as well as industrial sludge such as wastewater
treatment sludge and process sludge from MSW and ISW. According to the study conducted by Trang
et al (2009), the total generation of combustible solid waste was 830,000 ton/year, whereas the
total ISW potentially amounted to as much as 4.5 times higher compared to the RDF from MSW.
Approximately 50.1% of the total combustible MSW can be utilized to produce useful RDF resources.
The potential RDF resources that can be generated from combustible ISW, including typical industrial
solid waste and industrial sludge, were quite high, reaching 86.8% of the total combustible ISW. The
reason that MSW has the lowest conversion rate into RDF is the high fraction of food and agriculture
waste, which is not considered to be an RDF resource because the calorific value is relatively low than
other type of waste.
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Why RDF?

Even though these types of RDF are relatively varied, they contribute identical advantages. The use of
RDF as clean fuel can generate high heating value and offers homogeneity in terms of physicochemical
composition; it also easy to store, handle, and transport. In addition, another advantage that ought to
be considered is its ability in converting waste to energy, recovering recyclable material, and lowering
the emission of environmental pollutants (Safwat et al., 2019). One can therefore argue that RDF from
solid waste can serve as a strategic solution for a sustainable waste management scheme, in pursuit
of the recycling and reduction targets for combustible materials that are sent to the landfill.

As an alternative for clean fuel, RDF could reduce the use of fossil fuel to significant extent. For
example, in the case of the cement industry, findings from Kara (2012) revealed that the advantages
of using RDF include the reduction of CO, emissions, coal reduction of clinker production due to the
use of inexpensive fuel, and preservation of resources through lower use of non-renewable fossil fuel.
When 15% of RDF is used as supplementary fuel in cement production, it could cut CO, emission by
633 kg/h, saving up to 629.04 USD/year in costs.

Moreover, the technology of RDF is applicable to all thermal technologies scale, whether small or
large. It can hence be applied to production from a community level (in Indonesia’s context it calls
Community Based Waste to Energy or TOSS) up to a massive commercial level. In addition, compared
to other waste management technologies, the initial investment cost of RDF is relatively cheaper (See
Table 2). It is for these reasons that RDF has attracted increased attention.

Table 2. Comparison of Waste Management Cost.

Type of. Invlensi:::Ient ‘Capital cost . O&M cost . Total Cost
Technologies Cost (in IDR) (in IDR per ton) (in IDR per ton) (in IDR per ton)
RDF 85-425B 170.000 - 425.000  170.000 - 340.000 340.000 - 765.000
Incinerator 510 B-1.275T 374.000-935.000 340.000-595.000 714.000-1.53 M
Gasification 1.36 T-2.04T 595.000-765.000 595.000 -680.000 11-146 M

Anaerobic Digestion 240T-340T 204.000 - 323.000 170.000 - 255.000 374.000 - 578.000

Source: Waste to Energy Option in MSWM, GiZ, 2017.

The Potential Development of RDF in Indonesia

As it functions as an alternative for conventional fossil fuel in industrial sectors, RDF is typically used
in the cement industry and thermal power plant. The following are the potential development of RDF
in Indonesia based on the potential offtaker’s existence.

Cement Industry

The heavy use of coal fuel in Indonesia’s cement industry provides potential opportunities for the
development of RDF in the country. Cement is a promising venture because historically in Indonesia,
its demand and production capacity gave tended to grow. In 2021, the production capacity of the
cement industry is estimated at 116.9 million ton and will remain constant until 2026 (See Figure 2).
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Statistic of Indonesia’s Cement Indistry
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Source: Indonesia’s Cement Association, 2017

In terms of distribution of the industry’s location, Indonesia’s cement production is widely distributed
across Indonesia’s territory. Up to 2016, Indonesia has 13 cement industries and the additional of
several players in 2017 contributed to the massive growth of Indonesia’s cement production. Moreover,
the existing industries extend its business by developed additional industries in other Indonesia’s
potential area. Therefore, it can be argued that the cement industry in Indonesia remains an attractive
potential market as its extensive production across the country (See Figure 3).

-~

~

East Kalimantan

- Kot. Balikpapan
- Kot. Samarinda
- Kot. ;:::, Aceh - Kab. Kutai Kertanegara
. - Kab.Berau
' Riau - Kab. Kutai Timur

- Kot. Pekanbaru
- Kab. Pelalawan
- Kab. Siak

- Kab. Bengkalis

- Kab. Paser

West Kalimantan
- Kab. Sintang

- Kot. Pontianak
- Kab. Ketapang
- Kab. Kapuas Hulu

e . .. NORTH
South Kalimantan 3 SuLAWESI
- Kab, Tanah Laut

- Kab. Tanah Bumbu

1
A

RIAUISLANDS  ~

- Kot. Banjarmasin
GORONTALO

2 WEST :
KALIMANTAN
West sumatera ’
- Kot. Padang """' s ® WEST
i SULAWES!
.
South Sumatera N L : A
- SOUTH
:
|

- Kab. Musi

- Kab,OKU
Central Kalimantan o
au
- JAKARTA
Banyuasin 1
- Kab.Banyuasin Lampung Lt
- Kab. Lahat - Kot. Bandar
Lampung BA!

- Kab.OKI “Nq‘; KULU
| Bali
". - Kab. Buleleng
- +
erril

- Kab. Muara Enim
- N s -

: ) | TENGGARA =
Banten | YOGYAKARTA e o X # M-, am
- Kot.Cilegon | | . ' BAU
- Kab. Pandeglang ' ' L ‘ EAST NUSA
- Kab. Lebak West Java S R TENGGARA
- : East Java
- E:E ::fl::nalaya ‘ Central Java - Kot Malang b
- Kot Cirebon i]-  Kab Semarang - Kab. Tulungagung
- Kab.Majalengka | - Kab. Pati - Kab. Blitar
- Kab. Purwakarta - Kab. Kudus - Kab. Lumajang
- Kab. Ciamis - Kab.Demak - Kab. Bondowoso
- Kab. Sumedang - Kab. Boyolali - Kab. Probolinggo
- Kab. Karanganyar - Kab. Mojokerto
- Kab. Bojonegoro - Kab. Jombang
- Kab. Klaten - Kab. Nganjuk
- Kab. Sragen - Kab.Tuban

Figure 3. RDF Potential Location with Offtaker of Cement Industry

NS J

Source: Ministry of Public Works and Housing, 2021

RENCANA PEMBANGUNAN RENDAH KARBON PROVINSI JAWA BARAT Q



In the cement industry, RDF is used as an alternative fuel for cement kilns, and it is generally prepared
by the first cutting, sorting, and separating metals and other materials that cannot be used as fuel,
then converting the resulting material to fluffy, solid fuel or other form such as pellets. It is commonly
known as a co-processing mechanism. A few companies have utilized co-processing as an alternative
clean fuel for its clinker production for up to about 10% of the thermal substation ration. Even this
number is relatively low compared to the European market, which has an average thermal substitution
ratio of 17%. Even so, there is at least an opportunity to scale up the utilization of RDF in the cement
industry. In the majority of cases, the used alternative fuel is derived from agricultural waste and the
RDF from municipal solid waste.

Coal-Fired Power Plant (PLTU)

With regard to Indonesia’s NDC, the energy system makes the second largest contribution after the
land system, specifically contributing 9% to the NDC target. Compared to the 2014 National Energy
Plan, the government must launch additional endeavors to achieve the target of 23% of renewable
energy share in the primary energy supply by 2025 and 31% by 2050. Additionally, Indonesia’s
state-owned national electricity utility, PLN, has issued the National Electricity Supply Business Plan
(Indonesian: Rencana Usaha Penyediaan Tenaga Listrik or RUPTL). According to the then-year plan,
annually, PLN aims to initiate the installation of 15 GW of renewable energy plants by 2027. However,
Indonesia’s renewable energy installment in the electricity sector in 2019 remained at 9 GW and 1214
million liters per year in biofuels (Garrido, et al., 2019).

As an effort to pursue its renewable energy target and generate potential fuel for power plants from
biomass and waste, the government hasissued a strategic planregarding the accelerated development
of biomass as a sustainable energy source. The document specifies that the implementation of
cofiring power plants through the utilization of biomass and waste is considered to be an alternative
in hastening the deployment of renewable energy. Even though this is an endeavor to pursue the
target concerning the energy system, it is also in line with waste reduction target as mentioned in the
Paris Agreement.
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Principally, cofiring is a fuel combustion activity that employs a mixture of coal fuel with biomass
fuel. 52 out of 114 coal-fired power plants which massively allocated over the Indonesia’s area are
potentially capable of utilizing cofiring (See Figure 4). To meet the cofiring needs of coal-fired power
plants in Indonesia, 4.15 million ton of biomass pellets are needed per year (for a percentage of 5%
and 30% biomass pellets) or 749 thousand ton of waste pellets per year (1% of waste pellets).
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Figure 4. RDF Potential Location with Offtaker of PLTU
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Source: Ministry of Public Works and Housing, 2021

Considering the massive potential of RDF market In Indonesia, it would be matters to prioritize the
RDF facility development in selected regions. At least the prioritization strategy would address the
issue of the limitation of state budget while the country insists to implement the RDF deployment
due to its contribution in managing waste sustainably. It also aligned in supporting the government
to achieve the Indonesia’s RDF development target up to 2025 which documented in Presidential
Regulation No. 97 of 2017.

This study deploys supply and demand analysis in determining the potential regions that should be
prioritized for the RDF development up to 2025. At the demand side, the study puts its concern
regarding the number of wastes. The number of wastes plays a crucial role since its fundamentally
determined the sustainability of RDF production. At this context we used the threshold of 120 tonnes®
waste per day as the minimum number of wastes in a region. When it comes to the supply side, the
concern is addressed to the potential RDF offtakers. It could be affairs since the existence of the
buyers would secure the RDF industry revenue stream and improve the business feasibility of RDF
industry. After ranking those aspects, the list of the selected prioritized regions is attached in Figure 5.

> Ministry of Civil Work
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Source: Ministry of Public Works and Housing, 2021

The Utilization of RDF in Small-scale Industry

Despite it functions to be utilized in cement industry and PLTU which typically are large scale
production, the RDF is also being promoted to be used in small scale industry such as small-medium
enterprises or community level. In Indonesia, Community Based Waste to Energy (Indonesian: Tempat
Olah Sampah Setempat or TOSS) was introduced as the waste management strategy at community
level. Principally, TOSS adopts the RDF modest technology to empower small- medium enterprises. As
applied in cement industry and PLTU, the TOSS also transforms solid waste into pellets or briquettes
which to be utilized as the clean fuel. As it functions as an alternative for conventional fossil fuel, the
TOSS has its part to support Gol in pursuing its renewable energy target for the co-firing purpose.
Additionally, it also accelerates the Indonesia’s electrification ratio, especially in eastern Indonesia.

Principally, the TOSS develops peuyeumisasi or bio-drying scheme where solid waste is being
processed without leachate, without fertilization, and no need specific skill to operate the system.
Moreover, the TOSS also introduces 3 steps to manage waste easily. First, the solid waste is delivered
to a tipping floor and over-sized items are removed. Subsequently, solid waste is processed with
peuyeumisasi process in the bamboo cages to allows fermenting and aeration. The final step is
fermented compost. Fermented compost is a crush-shredded to the preferred size.

Regarding the offtaker, the potential buyers are not limited into small-medium enterprises. Even the
TOSS production is categorized in a small scale, it also potential for TOSS developer to support the
Gol’s cofiring plan by deliver its output to the PLTU. The TOSS is potentially able to operate up to 30
ton per day of MSW to supply the cofiring needs at 3-5% ratio.

Aligning with the list down of prioritization area in Figure 5, the development of TOSS facility is
also considered to be developed firstly in that areas. Perhaps, the presence of TOSS facility in the
prioritized area would strengthen the security of the stock of RDF output and make the RDF market
become more sustain and mature.
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Government of Indonesia’s Plan on RDF Project

Due to the relative novelty of RDF, regulations that specifically govern it have yet to be introduced in
Indonesia. In 2020, Indonesia also had no RDF operations, and the most recently updated one is the
RDF development facility in Cilacap, Central Java, where it is currently at the commissioning stage.
However, the fundamental regulations of RDF development and the current government’s plan for
developing RDF do exist, as listed below:

Table 3. Indonesia’s Related Regulation of RDF Development

Law No. 18 of 2008 Waste management

Government Regulation No. 81 of Management of domestic waste and other waste similar to domestic
2012 waste

Presidential Regulation No. 97 of National policy and strategy on the management of domestic waste and

2017 other waste similar to domestic waste
Attachment Il Presidential The “Utilizing waste as substitute fuel for the cement industry or RDF”
Regulation No. 97 of 2017 program with the target of constructing facilities in 2 regencies/cities in

2017 and 1 regency/city from 2018 to 2025 every year.

2021 Priority Project in Support of 2021 target of 3 locations: the Regency of Bekasi (West Java), the City of
the Patent of the Deputy Agency Cilegon (Banten), and the Regency of Probolinggo (East Java)

of Maritime Affairs and Natural

Resources, National Ministry of

Planning (PPN)/Bappenas

PLN’s Plan Optimistic scenario:

- 5% cofiring at PLTU PLN, increase of 1006 MW in capacity, rollout
target in 2021

Moderate scenario:
- 3% cofiring at PLTU PLN, increase of 600 MW in capacity

Pessimistic scenario:
- 1% cofiring at PLTU PLN, increase of 200 MW in capacity

Sources: Author’s own construction

Even though Indonesia has no commercial operated RDF facility, yet several RDF facilities are under
constructing. The following are selected RDF development progress in Indonesia.
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Challenges

In spite of its considerable potential, followed by the government’s intention to further RDF
development, Indonesia faces some challenges in improving the viability of RDF. The challenges and
opportunities are as follows:

- Data Availability

o The inadequate data availability causes an inaccuracy in feedstock analysis which
potentially leads to a rising of production risk such as making the RDF project
become uneconomically viable.

o The available data on its potential needs to be updated, and it is necessary to map
out the potential as well as development strategies.

- Raw Materials Security

o Conflict exists between the utilization of raw materials for bioenergy and for the
fulfillment of needs of such as food consumption and fertilizers.

o Itisnecessaryto develop second-orthird-generation biomass with high productivity
and reliability.

o Take advantage of biomass from THE and sub-optimal land, as well as expanding
the production of biomass pellets and RDF.

Investment and access to funding

o A profitable business scale, from an economics perspective, needs a fairly sizable
amount of initial capital.

o Itis difficult to access affordable sources of funding.

o There are international sources of low-interest funding that require support from
and coordination with banking institutions to access them.

- Power Purchase Agreement Guidelines

o Currently, risk sharing in Power Purchasing Agreements needs to be distributed
evenly.

o The lack of clear regulations on the development of RDF causes uncertainty and
may potentially reduce the bankability of RDF projects, making it more difficult to
achieve full funding.

o The rate of return for developers of RDF remains unsatisfactory

The need to expand on supporting infrastructure
o Access to electrical power transmission and distribution network infrastructure.

o Itis necessary to improve physical infrastructure, in order to enable easier access
to sources of renewable energy and reduce investment cost.

RENCANA PEMBANGUNAN RENDAH KARBON PROVINSI JAWA BARAT @



- Challenges on developing the right business model

o Business model of RDF for large scale facility is limited to the initiative from both
central and local government. The private sector who wants to involve in RDF
project is facing complicated administration.

o Fromthe small-scale RDF facility, it is hard for the operational manager to cooperate
with the offtaker. Cooperation with the government regarding this issue is also
another problem. This problem appears because the production of small scale
is relatively low than the needs of the offtaker. In addition, the RDF production
at small-scale project is more uncertain compare to the large-scale RDF facility
Therefore, the alternative business model in the chapter lll offers a solution to have
a whole buyer.

- Alternative incentives to private sector are limited

o The player of the RDF facility project is still limited to the government. The private
sector is still reluctant to joint because it is not attractive. Hence, the development
of RDF in Indonesia is relatively low.

o Inorder to involve the private sector, direct incentive to the private sector need to
be given by the government. This could be an effort of government to increase the
player on the industry and filling the gap on the sectors.

- Product selling mechanisms
o There are currently no regulations that govern both product standard and price.

o The RDF standard is needed to ensure that the output can satisfy the needs of the
offtaker.

o The factthatthe RDF marketin Indonesia is still lacking in terms of competitiveness
has led to a lack of benchmarking in the process of price determination.
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BUSINESS MODEL AND
INCENTIVE SCHEME OF
RDF PROJECT:

A PRELIMINARY DESIGN



Given the barriers to the development of RDF in Indonesia, its RDF business model calls for
some improvement. Moreover, incentive schemes should also be introduced to the RDF industry not
only to bolster the competitiveness of its market but also supporting green economic recovery. We
proposed five business model recommendations and incentives needed that may possibly improve
the RDF industry’s prospects in Indonesia. The business models are divided into two section which
consist of three alternatives business model for large-scale RDF and two business model small-scale
(TOSS). However, this section will only talk about two out of five proposed business model as the main
model that needed to be boosted (see the rest in appendix).

The two-model chosen are Government Driven for RDF Facilities (Non-PPP Scheme) and Private/
Community Driven for TOSS Facilities. The models are chosen because it can be implemented
as soon as possible due to the flexibility of the model compare to the other models. The chosen
model also has several strengths that leverage their potential to be easily implemented. Despite the
advantages, the model also has several weaknesses that could be a possible hindrance for TOSS
development. All the strength and weaknesses of the model are shown by the Table 5. Through
those two combined models, the RDF business industry is forced to have one strong dan big business
model that can promote RDF development | n Indonesia. On the combined models, the large-scale
RDF facilities has an obligation to buy RDF products from TOSS and distribute it to the Offtaker (see
Figure 6). Therefore, the offtaker have strong supply of RDF that can boost the RDF industry.

e )

RDF RDF TOSS

Facility Facility Facility

Figure 6. The Summary Business Model for RDF Development Initiative

NS J

Source: Author’s own construction

@ RENCANA PEMBANGUNAN RENDAH KARBON PROVINSI JAWA BARAT



‘AuAnioe ssauisng
1N0 ALIED 01 SI01SaAUI
10J N2IHIP 1 xew
|euded 01 ssadoe

pUB 82JN0S [RIDUBUI
Jo uonejwl syl

1uawuIanob

a2yl Ag auloq ale
salnypuadxa
|euded [je a2uls
1uswuIanoh ayy
10} uspinq Jabue| e
sa1ea.d Aj|enualod

uap.ing

196png uswuianob
ay1 ua1ybi| aduay
101S9AUI BY) 01
pauing si 1S02
1USWISAAUI JO
Auolew ay |

1uawulanob

2yl Ag auloq ale
salnypuadxs |euded
9JUIS SI01SDAUI
|enualod 1o) 01
SSouUaAlORINe

9I0W S9PINOId

‘usp.ing
s, Juswulanob
|yl ua1ybi| pjnom
a21eAld ay] pue
1uswuIanob
usaM1a( 150D
Buneys ay |

109dsy |epueuly

"101S9AUI
|enusiod ayi
10} Ayuiensoun
1O XSlI 8y} asiel
aa1uelendb
109(o.d
sjuswulianob

‘T Jo@duasge oy

*J01S9AUI
|enualod ayy
1oy Ajurenaoun
1O XSl 8y} asiel
o9juelenb
109(oud

S, Juswulanob

‘T jooduasqe ay]|

‘poledldwod
AleAnejal aie
sainpaso.d
w>:mbm_c_E_um

19|dwis AjaAne|al
S| ainpado.d
SAIRASIUILLIPR
a1 ‘Dwayos

ddd 01 aiedwo) T

J9|dwis Ajoanie|al
S| ainpado.d
SAIRJISIUILIPE
ay1 ‘Dwayos

ddd 01 aiedwo) T

'9JN28s aJow
109(o4d sy} saxew
yolym Joyelado auy
se a1eAld syl 0}
a9jueienb 109foid
S, Juswulanob

esialayl ‘T

adsy uonessiuiwpy

"9S0|2
[eIoURUL YoBal 01
SJ101S9AUI DU} JO
Aynoip ayi o}
9Np ¢c0o¢/lecoe Ul
pajuswsa|dwi aq 0}
Aejap Ajjenuslod

s|welboud sy ‘T

¢ceo/leoe

ul AjoAnoaye

paluswsa|dwi 8q
01 9|qissod 10N T

1uawAol|dap
4ay sy}
91eJ9|9228 0]
d|ge pue 4ay
dojansap 01
1sa1a1ul a1eAld
syl 1elne
pINOM 1S0D
1USWISSAUI DY)
loJ a|qisuodsal
1uswuianob

ayl

¢coc/lecoe ul
paiuswa|dwi
9( 01 3|qgissod

19dsy awi )

‘|OPOIA SSauIsng yoe3 10} SSauxeap) pue yibuans ‘g ajgel

(dwayds ddd
-UON) sai|ioeH
4@y 10} uaAuQ

Alunwwo)
/31eAld

(dwayds ddd
-UON) sai|ioe4

4Qy 1oy usALQ
JUSWUIBA0S)

aWaYds ddd

sanjoey

SSO. Pue 4ay

Buidojanaqg
10} awayss
ssauisng



‘Buipuny
40 sa24nos Buipiebal

Auienaoun Jo ysiy -

uawuianob

2yl Ag auloq ale
salnypuadxs |euded
||e @2uls Juswulanob
91 10} uspinq Jabue|

B Sa1eald Ajjenuslod ‘T

uaping
196png usawuianob
a1 uaybi eousy
‘Ayunwiwod sy}

01 pauing si

1S0D 1USWISSAUL

Jo Aolew ay] ¢

‘Buipuny 03 ssadoe
paieoldwodun
Alonneey 1

‘Buipuny
4O 921N0S 8y} Inoge
Auienad siaiay] T

uawesbeuew
91SeMm a|geuleisns
Buipiebai A1a100s
9y} 01 uUonedINpPa
Bunnquiuo) 'z

‘[eanpadoud
aAleNSIUILpE
40 uoned|dwod
a1 01 spes|
Ajlenusiod yaiym
Alunwwod pue
1uswuIanob ayy
UsaM1a( 10BI1IU0D
juswealbe

ue s|alayl ‘T

‘uononpoud

4dy 9y jo indino

91 a1eAouU| 0}

9|qgIX3|} 8J0wW S|
Alunwwod ayy '

"S1SO2 2w}
[euonippe anaul |[IMm
san|1oe} jo Aidniop
3y} 10} 10BJU0D

e JO UoleW.Io}

9U} Jo ssaocoud
uonenobau

‘(Auunwiwod)
Jolelado sy 01
Sallj1oe) }|Ing sy}
4O JaAopueYy 8y1 0}
paie|al ainpadsoid
SAIRIISIUIWPE

ue s|alayl T

jyadsy |epueuly

1adsy uonensiuiwpy

1841 paJesy sy

1adsy awi|

UOJI2NIISUOD UMO S,JOYINY :92IN0S

(-owayos
ssauisng siyl
pajuswa|duwi

usaq aAey
suoibal
Jejnoined)
¢coc/ieoc ul
paswa|duwi
9Q 01 9|qissod 'T

seNI|ioe4 SSOL 10}
usALg Alunwiwo)
/91BAlLd

sane4

SSO1 104 uaAld
- JUSLWIUIBA0D)

sanljoed
SSOl Pue 4ay
Buidojanaqg
10} aWAYdS
ssauisng

RENCANA PEMBANGUNAN RENDAH KARBON PROVINSI JAWA BARAT



uoiIoNIsuod UMOo s, ioyiny :221nN0S

1/
UBALIP-1USWUIDAOS — 8WaYIS ddd-UON 10} [9POIA Ssauisng 7/ 9.nbi4
uonnqiisy
4 994 buiddi] ¥ 1502 Bulieys
< = = = = DAIJUSDU| JO MO|H
JUSWIUISA0D [E20T o o
N\ puej
Buipinoid
Aisnpuj I
LW 1
I
I
I
jue|d 1smod < 1IPNPOo.id PriEE— Anuz Ayjoey “ 1on0-puBRy
paiiy-leod JusWoaIBy 4ay 4Qy aus sseuisng — LCEEETY  40d 1 19sSY
Buiseyoind Buipnpold > Bunelsado |
I
I
=)ello 1S0D _wco_ﬁwhwo_o 1 “
10} dAnRUSdU| I 1
] Awioed 40y I
Buipiing [
$92.1N0S9Y Ansaio4 L BuisnoH
|elsul\l pue pue 1 pue
12Aa] weansdn [ALEEEE JswuoliAug soueuly ) $Y40M 2l1qnd
1e Bunenboy [addeaditl ) jo Ansiuin o Ansiun S jo Ansiuin
uonedo||y 19bpng sieis uonedo||y 19bpng siels
_J

USALIP-1JUSWUIDA0L) — 9WDYIS ddd-UON |

RENCANA PEMBANGUNAN RENDAH KARBON PROVINSI JAWA BARAT



Even though a PPP scheme looks promising in terms of promoting the development of RDF facilities,
it is not a preferable option for the private business entity. In the context of Indonesia, PPPs involve
complicated administration and consume a substantial amount of time for the business entity.
In some cases, the private entity will also struggle to achieve its financial close. Up to this day, an
RDF infrastructure that has enjoyed success under the PPP scheme is the development of an RDF
facility in Nambo, which also faces some delays in finishing the project. In light of these conditions,
a government-driven non-PPP scheme could be considered an alternative that may be adopted to
accelerate the proliferation of RDF facilities. Although the model does not provide guarantees from
the government to the business, as it does in the case of the PPP scheme, the government will
provide the infrastructure development in full and hand over the facility for the private business entity
to operate and maintain for up to the agreed-upon years as stated in the contract. As the operator, the
private entity will consequently bear the maintenance and operation costs.

Principally, the local government will provide the land, and the rest of the infrastructure will be
constructed by the Ministry of Public Works using funding from the state budget. Once the facility
has completed its construction, it will be a hand-over process from the Ministry of Civil Work to the
local government. Subsequently the facility is delivered to the private entity, which will operate and
maintain it for the purpose of producing RDF output, then sell the products to prospective offtakers
through purchasing agreement contracts. The return investment for the entity will be sourced from
the products sold to the offtakers and the tipping fee from the local government, which is derived
from local retribution. To make the market more promising, the local government will provide a
high rate of tipping fees, subsidized by the Ministry of Finance and monitored by the Ministry of
Environment and Forestry. In the long term, to sustain its finances, the local government will need
to charge the local population with higher retribution in the waste sector. In addition, the Ministry of
Environment and Forestry will offer operational incentive facilities to the operator, aiming to lighten
its costs. This incentive is a pressing matter in particular, at least from the perspective of improving
the competitiveness of RDF output compared to conventional fuel. The detail of the incentive will be
explained in the next section.

Il. Business Model for Private Sector/Community Driven TOSS Facility

The second alternative business model for developing TOSS facility is private sector and community
driven. This business model is proposed to overcome the limitation arise from the local government
limited capacity. Therefore, the private sector/community need to be pushed as the initiator of TOSS
facility. This business model offered private sector/ community more flexible space for designing the
TOSS project. However, this project will need more time from the designing process until the facility
can be operated because the initiator needs to find their own source of fund before the construction
begins. In addition, the initiator also needs the local government permission to run the TOSS facility
because waste management is the responsibility of the local government. Nevertheless, the initiator
also needs support from the government and the other actors that are summarized by Figure 8 below.
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The private sector or community, which are the initiator, has the main role on this business model
as the TOSS facility manager. In order to become the TOSS operator, the initiator needs to propose
a business permit to the local government. Once the local government released the permit, the
selected operator needs to construct the facility in the waste shelter (TPS) which the government
supply. In order to construct the facility, the TOSS operator can utilize several sources such as self-
funding, crowdfunding, project financing or microcredit, or grant. The TOSS operator also has the
responsibility to manage the waste to become RDF products. The TOSS operator also needs to have
a connection with whole buyer which is the RDF seller to the off taker.

Without any support, the private sector or community driven business model cannot be well
implemented. The problem with this business model is the financial viability of the project. As TOSS
technology and facility is still not massively developed, the money lenders need a guarantee to
approve the project. Therefore, incentives are needed to support this model. The incentives model
will be explained in the section below.

Investment Cost and Proposed Incentive

Aimed at developed the RDF and TOSS facility with the detail scheme mentioned in Chapter lll,
we identified the amount of investment cost that should be allocated. Table 6 shows the estimated
investment cost for the RDF and TOSS development in prioritized regions.

Table 6. The Estimation of Investment Cost.

Production Estimated
. Treated Number of .
o1 Capacity o1 investment cost
Facility waste (ton/ | targeted facility -
(ton RDF/ day) develobment* per facility (in
day)* y P billion)***
RDF Java 175 500 5 361
Non-Java 55 150 10 160
TOSS Java 1.75 5 22 1
Non-Java 0.35 1 30 0.22

Source: Author’s own construction.

*Production capacity was calculated by assumed that the facility is able to produce the RDF at its full
capacity which is 35% of the total treated waste.

**Each region is targeted to be developed at least one RDF facility. The list of the prioritized RDF
facility development location is attached in Figure 5.

***The number of the estimated investment cost are benchmarked to the existing RDF development.
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1. Incentive for RDF

Considering the enormous number of required investment cost, particular incentives are needed
to fasten the development of RDF facility, including TOSS. According the in-depth interview with
the investor and developer also from desk analysis process, we found that the investment cost is
acknowledged as the biggest burden for the development or RDF facility. Most of the operators also
struggle in finding the sponsors to support its project. Therefore, through Non-PPP scheme with a
government driven, the government plays an important role in initiating the development of the RDF
by provide the investment expenditure at all cost (i.e capital expenditure, civil works, exploration cost,
intangible drilling cost, and other financing costs).

Moreover, the support in capital expenditure also needed to be provided aiming to make the RDF
facility pursue its commercial business as soon as possible. At this case, the government will provide
the cash subsidy by 30% of the total expenditure cost. Procedurally, the operator sends a subsidy
proposal to the Ministry of Industry. The selection of Ministry of Environment and Forestry as the
authority to assess the proposal, distribute the incentive, and monitoring and evaluation is aligned
with its ambitious to improve the waste management sustainably. Previously, the ministry will set up
the criteria for the eligible private entity to receive the incentive, including the track record, the years,
and how its expertise in producing the product from waste related. The subsidy will be distributed
once that is at the first year of the commercial process. The detail of the incentive cost is attached in
Table 7.

2. Incentive for TOSS Model

The role of incentives scheme in the TOSS business model is to overcome the financial liability
problem both comes from CAPEX and OPEX aspect. However, the incentives are focused on giving
private/local community support to construct because the OPEX will be supported by tipping fee
given by the local government. The capital expenditure will be given in the form of loan through state
owned banks. The amount of the incentives that the private sectors can apply for is capped at 70% of
the total project values, while the others 30% will be covered by the local government in the terms of
supplying the place and basic utilities. Therefore, the burden that the initiator bear will be lower and
makes the project more attractive for the private/local community.

The incentives will be given for 22 TOSS facilities in Java and 30 facilities outside Java with total
incentive needed is IDR 19.88 Million that will be distributed from 2023 until 2025 (see Table 7). The
private sector/ local community who wants to get the incentives will needed to get business permit
from the government. Then, the initiator need proposed the incentives to the state-owned banks
who has giving the mandate for distributing the incentives. Once the proposal is received form the
initiator, the state-owned banks will check the initiator background and feasibility of the project before
deciding whether to give the incentive or not. After it is accepted, the initiator needs to build the
facilities and payback the loan. This process is summarized by Figure 9 below.
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Figure 9. Incentives Scheme for TOSS Busines Model
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Table 7. The Calculation of Incentive Cost.

Year of Construction* Incentive**

b HH

RDF 2 3 1 4 1 3 Rp12T Rp1T  Rp842M
TOSS 5 10 9 13 8 7 Rp504M Rp814M Rp67M

Source: Author’s own construction

*Due to the limited state budget capacity, the development of RDF and TOSS facility in prioritized
areas will be developed step by step up to 2025.

**The incentive for RDF facility is the sum up of the cash subsidy for capital expenditure and operational
expenditure. The amount of capital expenditure is identical to the estimated investment cost which
attached in Table 6 while the amount of operational expenditure is assumed at Rp109,500/ ton of
RDF which coming from the operational cost calculation at Namboo project. The incentive cost for
TOSS development is calculated by multiply the 30% as the number of subsidies with estimated
investment cost which attached in Table 6. The mentioned incentive costs in the table have been
adjusted with the number of facility development based on its target of year of construction.
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The Impact of Incentive on RDF development to Green
Economic Recovery

Despite of its contribution in managing waste sustainably, in fact the advantages of RDF developmentis
not exclusively limited to waste management. This report identifies the advantages of RDF production
into two categories, namely environmental and economic benefit. In terms of environmental benefit,
the development of RDF contributes to the emission reduction. The used of RDF as its fuel substitution
would reduce the CO2 emission by 1.61 kg per one kilogram of RDF output. The additional emission
reduction also proves at the waste treatment process before it produces the RDF output. Every
reduction of a ton of waste would reduce the CO2 emissions up to 210 kg. Moreover, when it comes to
economic advantages, the development of RDF facility plays a contribution in creating the green jobs.
In Java prioritized regions which is able to treat waste in a more massive amount, the development of
RDF facility would create up to 180 and 26 jobs positions for the production of RDF and TOSS facility,
respectively. In case of non-Java prioritized area, the estimation of job creations is at the level of 125
and 26 jobs position for RDF and TOSS facility development, respectively. Table 8 shows the summary
calculation of the advantages of RDF development.

Table 8. The Benefits of RDF on Green Economy Recovery*

Green Economy Recovery

Indicator Total
RDF Production (ton/day) 509 387 334 1.230
Waste Reduction (ton/day) 1.450 1100 950 3.500
Emission Reduction from
Production Process (ton CO_/day) 819.490 623.070 537740 1.980.300
Emission Reduction from
Production Process (ton CO_/day) 304.500 231.00 199.500 735.000
Green Jobs Creation 735 688 563 1.986

Source: Author’s own construction

*The calculation has been adjusted with the targeted number of RDF development which attached
in Table 7.
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CONCLUSION AND MAIN
RECOMMENDATION



Wa$te has created massive environment, social, and economic problem for Indonesia. The
increasing trend of waste generation did not follow by a sustainable waste management which result
to overloaded landfill and leakage problem. Responding this problem, the Gol initiate to develop
WLE (PLTSa) facility in twelve cities to overcome the problem. However, until now, there is no PLTSa
facilities operating in Indonesia. The problems faced to develop PLTSa in Indonesia are complex
started from designing the business model until the energy prices. Therefore, an alternative solution
is needed to overcome the waste problem in the future.

One alternative solution to overcome those problem is developing Refused Derived Fuel (RDF)
facility. RDF is an alternatives fuel that can be produced from municipal solid waste (MSW) used as an
alternative for fossil fuels. In the comparison with PLTSa facility, RDF facility has lower investment and
operational cost, suitable for any project scale, and more environmentally friendly in terms of business
model, RDF products is needed by coal power plant and cement industry as their co-firing and co-
processing resources. Despite having several advantages, developing RDF faces several challenges
from designing the RDF facilities project until selling the RDF product.

In spite of its barriers, RDF facility relatively provides more generous advantages compare to other
waste management facilities. In terms of environmental benefits, the RDF facility is able to reduce
waste and emission massively at once which align with the government plans to achieve its NDC
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target. When it comes to economics benefits, the RDF facility could create a massive job creation.
One RDF facility is estimated to absorbs up to 125 new employment. Hence, if RDF is developed
extensively it would support the government to reduce the national unemployment.

Considering benefits in above, utilizing RDF as the technology for sustainable waste management
has to be considered at all cost. Hence, policy improvement regarding RDF development is required
to accelerate its development. With regard to this issue, this report recommends numerous policy
recommendation along with the business model and potential incentive schemes. In essence, we
classified the business model into several categories: Public Private Partnership (PPP), non-PPP with
a government driven, non-PPP with a private driven. Moreover, we also focus to develop RDF at a
small scale with a community base (TOSS) initiative. In doing so, the proposes business models are
TOSS with a government driven and TOSS with a private driven. These proposed business model will
be equipped with incentive schemes covering the operational-, maintenance-, construction-, and civil
work-cost.

Perhaps, the provision of incentive scheme would accelerate the deployment of RDF facility. In
addition, the proposed business models are also expected to improve the business climate in RDF
industry and make the industry become more attractive. Given all scenarios are going well, Indonesia
will be one step further in mitigating the complicated waste issues.
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THREE ALTERNATIVE
BUSINESS MODEL AND
INCENTIVE NEEDED
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OWIng to the prominent role of infrastructure in accelerating economic growth, it is indeed an
important matter for the government to consider expending comprehensive effort in infrastructure
development. However, a national budget thatimposes strict limitations on the financing of the complex
public infrastructure and services encourages the government to instead allow the involvement of
private entities in infrastructure provisions. In the interest of improving the investment climate and
promoting the participation of private business entities in infrastructure provisions, the concept of
Public-Private Partnerships (PPP) was introduced. In Indonesia, PPPs are regulated under Presidential
Decree Number 38 of 2015. One of its benefits is that the waste sector is listed as one of the sectors
that qualify for development under the PPP scheme. Hence, the development of RDF facilities may
be initiated under a PPP. Under the PPP, the government will appoint a private business entity as its
colleague in developing the infrastructure, particularly in the case of the waste sector.

Sincethe waste sectorfalls underthe authority of the local government, it willappointa local government
contracting agency (GCA) who will be in charge of the cooperation project (Indonesian: Penanggung
Jawab Proyek Kerjasama or PJPK). In simpler terms, the PJPK is a government representative who
will be cooperating closely with the business entity during the agreement contract. The PJPK will
also be responsible in provisioning the infrastructure, either the construction work or operation and
maintenance aiming to improve the benefit of the developed infrastructure. At this case, as the PJPK,
the local government will be responsible for providing the land and, up to an extent, will also build
the RDF facility. In order to do so, it will be assisted by the Ministry of Public Works and the Ministry of
Home Affairs. The Ministry of Public Works will provide the budget to clear the land and build basic
infrastructure, whereas the Ministry of Home Affairs will facilitate the local government in implementing
its coordination across the relevant ministries. Moreover, to attract the business entity’s interest in
developing the RDF project, the government will provide some endorsement through the Ministry of
Finance. Through PT PII (the state infrastructure guarantor business entity), the Ministry of Finance will
provide guarantees to the private business entity for the financial responsibility of the PJPK. Moreover,
PT SMI (the multi-infrastructure facilities business entity) will assist the local government in preparing
the project.

Regarding the private business entity that will operate the project, the selection process could
either take the form of a competitive or direct appointment. This process will be handled by the local
government as the PJPK. Principally, the business entity will be responsible for building and operating
the RDF facility for up to several years, depending on the concession agreement. The funding will be
sourced from sponsors and lenders. To finance its operation and maintain its ability to pay costs, the
business entity will rely on two main sources; the sales of RDF and the tipping fee (a fee paid by the
local government). Regarding the sales of RDF, the output produced by the business entity will be
sold to prospective offtakers through a purchase agreement. In this part, the government will improve
regulations at the upstream level (such as risk distribution under the PPA, as well as the prices and
quality standards of the RDF products) through the authority of the Ministry of Energy and Mineral
Resources. In addition, the business entity is also entitled to a tipping fee from the local government
at a specified rate.

Considering the enormous costs of RDF operation and maintenance, however, the given price of
RDF output and the tipping fee from the local government alone do not suffice for offsetting the
costs. Therefore, incentives prove to be crucial and play a significant role in improving the financial
feasibility of the RDF business (Table 5). Under this model, the viability gap fund (VGF) could be
included as one of the prospective incentives. In essence, the VGF is a type of government support
in the form of contributions to some of the construction costs for a PPP project, given in cash. Under
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Ministry of Finance Regulation No. 223 of 2012, the VGF covers several costs including construction-,
equipment-, installations-, and interest rate costs. A project with a minimum investment of IDR 100
billion qualifies for receipt of a subsidy of up to 49% of the construction costs. Another option that
may be pursued is to provide project development funds as the incentive for the business entity to
alleviate the costs of implementing facilities in preparation for the final feasibility study and supporting
facilities for transactions. Moreover, tax reduction policies such as tax holidays and tax allowances
could also be implemented for the development of RDF projects under the PPP scenario.

Table 9. Incentive Scheme and Actors Roles for PPP Scenario

Actors roles

el Adorsroles |
Central Government Local Government Private/Community

Support 1. Within PPP scheme, the central The local government The private sector receive
for Capital government has Viability Gap Fund provides land. the incentives for reducing
Expenditure (VGF) incentives for business entity the investment cost.
(CAPEX) through MoF for the construction
purpose.
2. The government also has another
option such as grant or equity
support for construction.
3. The Ministry of Civil Work build a
basic infrastructure facility
Support for The local government
Operational pays tipping fee
Expense regularly to the
(OPEX) operator
Tax Incentive Tax reduction incentives for business The business entity who
entity such as tax allowance and tax got the incentives will
holidays. import the RDF equipment
without paying import duty.
Loan Support 1. The government provides a loan 1. The business entity
guarantee to a business entity to receives a loan easier
improve the developer bankability. and achieve a financial
2. The government subsidize the cleee
interest rate 2. The business entity
pays the interest rate a
lower cost.
Project Speciality of the PPP scheme is the PT The local government
Development SMI as the representative of central who got the project
Support government can give an incentives of development support
project development support. will be assisted by
PT SMI so the project
will be economically
viable.
Project
Underwriting
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Aside from the government, which has the authority to initiate non-PPP schemes to provide RDF
facilities, the private entity also has the opportunity to drive the market through a non-PPP scheme. In
this case, the private business entity will formulate a business proposal to send to the local government
regarding its intention of building an RDF facility in a selected area. Once the local government
approves this venture, the proposer will build the end-to-end infrastructure, maintain, and operate
the facility for up to the agreed-upon years before transferring ownership to the local government. In
addition, as with the other business schemes, the private business entity will sell the RDF products to
potential offtakers, most of whom are from the cement and/or coal fire industry.

Principally, the local government will provide the land that will be converted into the area for the RDF
facility. Furthermore, the local government will also be responsible for transferring the tipping fee to
the private business entity at a specified rate. The source of the local government’s funding to finance
its obligations could originate from grants, the local budget, and retribution as well. Meanwhile, for
the private business entity, the funding for financing the construction and operational costs could be
supplied from crowdfunding, people’s business credit, or self-funding.

Under this scheme, the potential incentives are, to some degree, identical to the ones provided
under a government-driven non-PPP scheme. With the allocation of the state budget as its source,
the Ministry of Finance will provide an incentive in the form of subsidies dedicated to the local
government to pay its tipping fee to the private business entity. Before the Ministry of Finance grants
the subsidy, however, the local government must first submit an application concerning the incentive
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to the Ministry of Environment and Forestry. Once the Ministry of Environment and Forestry approves
the application, it will forward it to the Ministry of Finance. Subsequently, the Ministry of Environment
and Forestry will monitor and evaluate the local government’s performance in managing the tipping
fee subsidy. It should be noted that this particular form of subsidy will not be applicable in the long
term, unlike the case of a government-driven non-PPP scheme. In the long term, the local government
will need to charge retribution at a higher rate to sustain the funding for the tipping fee.

Moreover, the Ministry of Environment and Forestry will also be responsible for providing an incentive
to the private business entity that is derived from the state budget allocation. In this context, a possible
incentive can take the form of a cash subsidy to compensate for the expensive operational costs. In
addition, another incentive could be given in the form of RDF price subsidies under the authorization
of the Ministry of Energy and Mineral Resources. Aligned with its responsibility to offer the subsidy
incentive, the Ministry of Energy and Mineral Resources will also be tasked with the improvement of
RDF regulations at the upstream level. The incentives are summarized by table 7 below.

Table 10. Incentive Scheme and Actors Roles for Non-PPP Scenario — Private Driven

Actors Roles

Incentive Local
Central Government Private/Community
Government
Support for Capital The Ministry of Civil Work build a basic The local
Expenditure infrastructure facility. government
(CAPEX) provides land.
Support for 1. The central government incentivise the The tipping fee  Privat/community
Operational local government by giving tipping fee subsidy received who operates the
Expense (OPEX) subsidy through the MoF. The existence by the local facility get subsidy
support for WtE project (BLPS) could also  government will reduce the
be realocated to support RDF. is needed to operational cost
reduce the makes it more

2. Special allocation funds (DAK-LHK) also

could be an option to the reduce the tlppn.‘lg fe.e Sl
. that is paid
operational cost.
by the local
3. Another option subsidy for operational government to
expenditure is given directly to private the business
sector. entity.
Tax Incentive Tax reduction incentives for business entity The business
such as tax allowance and tax holidays. entity who got

the incentives will
imported the RDF
equipment without
paying import duty.

Loan Support Loan support incentives for business entity The loan support
given by the government in the form of loan will reduce the cost
interest subsidy. that operator bear to

construct and operate
the facility.

Project - - -

Development

Support
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2. Small Scale RDF Facility

|. Business Model for Government Driven TOSS Facility

This business model is a business model for supporting the development of TOSS Facility that is
fully initiated by the local government in collaboration with private sectors. This model will only work
if the local government take the first action to initiate this project. Furthermore, this model has an
advantage because the local government has many funding options to fund the project initiation such
as local budget or funding from local owned enterprises. Village Fund/ Dana Desa (DD) could also be
a potential funding source to initiate TOSS facility development. Despite the advantages, this model
has a drawback because it is heavily relied on the local government capacity. Those local government
capacities become drawback for RDF development because the capacity is limited. Therefore, the
local government needs support from both state government and private sectors. Those actor roles
and supports are shown by a figure 8 below.

Fully initiated by the local government, does not mean the government only initiate this project at
the first place. The local government also has a full control since designing until the construction of
the project. The local government also has an obligation to fund the project until the construction
finished and fully equipped. Then, the operational of the facility will be handled by the manager of
the facility who already obtained an operational permit from the local government. In addition, the
local government have to support the operational of the facility by regularly pay the tipping fee to the
facility manager.

The local government is supported by several actors such as the facility manager, whole buyer, and off
taker to make the initiation of TOSS facility could be successful. First, The TOSS operator, who was fully
control of the facility operation, could be a local-owned enterprise (BUMD) or village-owned enterprise
(BumDes), local community, private sector, or cooperation among those actors. The operator of this
facility was chosen by the local government through a direct appointment or selection. The opeator
of the facility has a main role to operate the facility to produce RDF and sell the product to the whole
buyer. Then, the whole buyer has an important role to collect and connect RDF product from several
TOSS facility with the end-users. The role of whole buyer in TOSS business model is important since
the TOSS facility only produce small number of RDF product which is not enough for the offtaker and
the offtaker need a certain amount of RDF product to their production process. Lastly, the off taker is
the consumer of the TOSS product who has a role to consume the RDF product. In order to make the
demand of RDF produce by TOSS indwell, the whole buyer and off taker pushed to sign an agreement
for the RDF transaction.

Since the TOSS technology for processing waste is still developing, the role of incentive is important
to sustain the development as a part of green economic recovery. There are several incentives that
can be given by local government such as capital expenditure and tipping fee subsidy for the local
government or operational expenditure subsidy for the TOSS manager. In fact, these incentives are
the most needed support to make the RDF product of TOSS facility become financially interesting to
the off taker. However, these incentives scheme are only for short-term development of TOSS facility.
The sustainability of TOSS facility in the long-term will be supported by the waste retribution taken by
the local government. Therefore, parallel with the development of TOSS facility, the government need
to be pushed to designing their retribution scheme to sustain the TOSS facility in the future. The table
8 below summarized the incentives scheme needed for the business model.
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Table 11. Incentive Scheme and Actors Roles for Small-Scale RDF
Facility (TOSS) — Government Driven

Actors roles

Incentive

Central Government Local Government Prlvate{
Community

Support Construction subsidy: the central The local

for Capital government through MoF incentives local  government receive

Expenditure government to construct TOSS facility. the incentive will do

(CAPEX) the constructions of
the facility.

Support for 1. Tipping Fee Subsidy: through MoF, the  The local The private/

Operational central government give a tipping fee government community who

Expense (OPEX) subsidy for reducing tipping fee paid the who receive the receive the

local government. incentive will used incentives will use
the incentive to pay it for operational
2. Operational Incentives to operator the tipping fee and purpose.

3. Operational Incentives: through DAK-LH SLpport the operatar.

to local government to support private
to operate the facility.

Tax Incentive

Loan Support

Project
Development
Support

Project
Underwriting
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AG E PARTNERSHIP FOR ACTION
ON GREEN ECONOMY

Indonesia has made significant progress in mainstreaming For further information:
green economy activities into the country’s macroeconomic PAGE Secretariat

and national development plans. The country has also UN Environment Programme
increased their global climate commitments - including Resources & Markets Branch
setting a net zero emissions target by 2060. However, the 11-13 Chemin des Anémones
energy sector in Indonesia remains the country’s second- CH-1219 Chatelaine-Geneva
largest carbon emitter, with national power generation Switzerland

being highly dependent on fossil fuels — particularly coal. As page@un.org

such, energy transition is a critical mechanism to achieving
Indonesia’s climate targets and green economy ambitions.

i

Www.un-page.org

Energy transition will, however, create significant
employment changes in the energy and electricity sectors.
In the face of such changes, developing a supportive policy
ecosystem to enable future green jobs growth and to ensure
a Just Transition is critical. This green jobs policy readiness
assessment aims to develop a baseline perspective of
current green jobs and Just Transition policy frameworks in
Indonesia, with a focus on the energy sector. To this end,
the report explores recommendations for measures aimed
at supporting the labour market, from both the supply and
demand sides, as well as for overarching measures that will
promote the enabling environment needed to ensure a Just
Transition process. https://www.instagram.com/_un_page/
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