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FOREWORD 
With the development and introduction of national policies in waste 

management (Jakstranas) and strategies for combating plastic debris, Indonesia has 
embarked on an important journey to reduce the amount of waste generated and to 
ensure effective recycling and resource utilization of municipality waste across the 
country. Central and local authorities, as well as the public, have declared their 
dedicated support for implementing national policies on waste and making 
waste/resource management and waste to energy more effective at local levels in 
Indonesia. There remains a significant and persistent gap in terms of developing 
sustainable project proposals that can attract investments to these vital sectors at 
provincial and municipality levels in Indonesia. 

This Guideline has been prepared as a contribution to minimize this gap and to 
provide local authorities such as the Governor’s Office, municipalities, Bappedas and 
environmental departments (DLHs) with a practical guide on how to prepare 
sustainable projects in waste management and waste to energy.  

This Guideline is intended to provide practical guidance to decision-makers, 
mayors, waste planners and implementers from regional and municipality authorities 
across Indonesia. It summarizes key principles and experiences for project lifecycle 
management and sustainability principles of relevance for waste management and 
waste to energy projects in Indonesia. “Guideline for Cities on Waste Management 
and Waste to Energy Projects in Indonesia” is not only for local government officials 
but can also be used by civil society, experts and analysts, who care about lasting 
solutions in waste management and waste to energy.  

Since 2018, Indonesia and Denmark have worked closely together on a 
strategic environmental sector cooperation, which aims to accelerate a circular 
economy and waste management in Indonesia, and to exchange knowledge and 
expertise between national authorities on a circular economy, extended producer 
responsibility and waste/resource management. The cooperation focuses on policy 
dialogue, sector governance, advice and exchange of experiences and lessons 
learned within these fields. The cooperation is based on principles of partnership and 
peer-to-peer cooperation as a basis for promoting effective resource and waste 
governance. 

It is our sincere hope that this Guideline will be used for practical project 
preparation, and thereby contribute to increased longer-term investments in waste 
management and waste to energy in Indonesia. Creating sustainable waste 
management and waste to energy projects is vital for implementing the national 
policies and strategies and thereby contributing to the overall national vision for a 
greener and more sustainable society and economy.  

Rosa Vivien Ratnawati 

Director-General for Solid Waste, Hazardous Waste & Toxic Substances 
Management, Ministry of Environment & Forestry, Indonesia 
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EXECUTIVE SUMMARY 
This Guideline aims to support policy makers, governments, waste 

management authorities and other relevant stakeholders in the planning, 
preparation, and implementation of solid waste management projects in 
Indonesia. The Guideline provides a contextual framework of general project 
planning and project cycle management as well as considerations related to 
economic and financial, institutional, environmental, technical and social 
sustainability in project preparation. 

The guideline is structured on seven main chapters: 

Chapter 1 introduces the concepts of circular economy and Waste 
Economy, and outlines the fundamental Waste Management Strategy that 
governs the project execution cycle.  

Chapter 2 provides an overview of the Waste Management Project Cycle 
and details key aspects to be considered in the preparation of Public-Private 
Partnership (PPP) Scheme. Important elements such as organizational setup, 
waste planning and regulatory preparation are highlighted.  

Chapters 3 to 7 provides guidance on implementation of waste 
management projects with an emphasis on economic, financial, institutional, 
environmental and social sustainability issues.  

The Appendices summarize practical tools and information, which 
complement the Guidelines and leads the readers to more detailed planning 
activities.  

 

 

 

 



1 SOLID WASTE MANAGEMENT STRATEGY IN 
INDONESIA 
 Circular Economy and Waste 

Management Strategy 
Implementation of waste management projects 

shall be part of the holistic planning based on overall 
circular economy and Waste Management Strategies. 

A city should ideally function like an ecosystem, 
providing services that are indistinguishable from their 
surrounding environment. In the circular economy 
concept, generation of waste and harmful substances is 
minimized, reutilization, recycling or recovery of waste 
materials is maximized and disposed waste is minimized. 
All these processes are managed to avoid damage to the 
environment and human health. A circular economy is 
based on the principles of designing out waste and 
pollution, keeping products and materials in use, and 
regenerating natural systems. It often distinguishes 
between two cycles of materials: biological and 
technical. The biological cycle contains those materials 
that can safely cycle in and out of the biosphere. The 
technical cycle contains the flow of materials that cannot 
be appropriately returned to the biosphere. Compared 
with the technical cycle, the opportunities for shifting 
towards a circular model, and the mechanisms for doing 

so, have so far been largely unexplored in the bio-cycle 
economy.  

The classic waste management slogan, “reduce, 
reuse, recycle” (3R) traces back to the 1970’s. It 
originated to increase environmental awareness in 
response to a waste throwaway culture. Over the last 50 
years, “reduce, reuse, recycle” has increased the focus 
on lifecycle thinking. Today, current methods of 
evaluating waste management expand “reduce, reuse, 
recycle” into the waste hierarchy in full accordance with 
the policies of the Indonesian Government and as set out 
in the national waste management policies. These 
principles should guide the strategic decisions when 
preparing, formulating and deciding on waste 
management projects. The waste hierarchy is illustrated 
in Figure 1. 

Holistic strategic waste management planning is 
a prerequisite and fundamental condition for larger 
waste management projects to become effective, and 
supports the implementation of national policies and 
strategies as well as the UN Sustainable Development 
Goals (SDGs) through the President Regulation No. 59 
Year 2017. Aligning with the national targets in the 
National Medium-Term Development Plan 2020-2024 

Figure 1 The Waste Hierarchy 
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(RPJMN), the Regulation integrates both the global and 
national goals to accomplish Indonesia’s sustainable 
development.  

According to the Presidential Decree No. 97 Year 
2017, the National Policy and Strategy for Household 
Waste Management (Jakstranas), the target for waste 
management in Indonesia by 2025 is to be 100% treated. 
The plan is to achieve this target by reducing waste 
generation by 30% and managing waste by 70% (see 
Figure 2).  

 

Figure 2 Hierarchy of National Policy and Strategy for 
Household Waste Management (Adapted from the Presidential 
Decree No. 97 Year 2017) 

It is important for local governments, 
municipalities, and waste management authorities to 
develop local waste management policies that outline 
the regional waste management targets and strategy 
(Jakstrada) in the form of regional regulations. These 
regional waste management policies shall be aligned 
with the national goals and more specifically targeting 
the local needs including: 

• Waste volume reduction, 
• Promote public hygiene, and 
• Power production,  

while reflecting the local conditions such as the waste 
landscape, existing waste infrastructure, population and 
economic growth.  

Such strategies need to be objective and concise, 
so that all the stakeholders will be able to understand 
and align to the strategic intent. An example of the city 
level Waste Management plan is “To develop the 
Sustainable and Economically Viable Waste 
Infrastructure to solve the city’s 20 years’ waste 
expansion in relation to the economic and population 
growth”. Once such a strategy is in place, it could be 
translated into specific project development plans and 
initiatives followed by implementation.  

 Solid Waste Infrastructure 

Development 
Applying the principles of the circular economy 

and the waste hierarchy during planning, design 
implementation and operation of a waste treatment 
facility will improve sustainability in terms of resource 
use and environmental protection. This also means that 
every step of the solid waste management process 
(generation at source, collection, transportation, 
processing, reuse, recycle and final disposal) are crucial 
and should be integrated into an overall Waste 
Infrastructure System, which should be developed to 
correspond to the Waste Management Strategy and Plan 
and ultimately contributes to the circular economy.   

Figure 3 illustrates an example of the Waste 
Management Infrastructure process flow. By 
transforming existing infrastructure into a new waste 
management infrastructure system, waste could be 

EXAMPLE:  

An Anaerobic Digestion (AD) plant for organic waste 

treatment requires high quality organic waste feed, 

which means a collection scheme dedicated to organic 

waste could be considered, separated from the 

Municipal Solid Waste (MSW) collection, or a 

Material Recovery Facility (MRF) needs to be 

established to process the MSW and produce the 

digestible organic waste fraction to be used as 

feedstock in the AD process. Also, the quality of 

digestate from the AD and potential use as fertilizer 

will depend on the upstream collection and treatment 

system  
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turned into a resource to generate potential revenues, 
which in turn would support the sustainability of the 
waste economy.  

The development of waste management projects 
should be part of the Waste Infrastructure development, 
and the success of such projects will depend on the 
support of upstream and downstream infrastructure. In 
some instances, the supporting infrastructure may 
require significant investment and operating costs. 
Hence, a holistic approach in the design of the Waste 
Management Infrastructure shall be adopted. The 
economic and financial aspects ought to be carefully 
examined while looking into different options. 

This Guideline aims to support policy makers, 
governments, and municipalities by giving a high-level 
understanding of implementation of Organic Waste and 
Solid Waste Management Projects by employing Waste-
to-Energy (WtE) technologies such as Anaerobic 

Digestion (AD), Mechanical and Biological Treatment 
(MBT), compositing and waste incineration.  

Not only does this Guideline explain the Project 
Life Cycle (PLC) of a typical Public-Private Partnership 
(PPP) scheme, it also discusses the various sustainability 
considerations during the project implementation. In 
particular, it aims at helping the readers to understand 
how the active roles of society, private and the public 
sectors could be organically integrated in the process of 
delivering such infrastructure projects.  

Several international donors, i.e. World Bank 
(WB), Asian Development Bank (ADB), International 
Development Bank (IDB), UN organizations and others, 
have developed practical and useful guidelines on how 
to plan and implement sustainability principles in 
infrastructure projects, which is of relevance to waste 
and WtE projects. This Guideline shall serve as a 
complement to the existing policies and guidelines. 

 Figure 3: Example of Waste Management Infrastructure and the Revenue Streams 



2 WASTE MANAGEMENT PROJECT LIFE CYCLE 
 General Project Approach and 

Timeline 
A clear understanding of the project life cycle is 

essential to ensure good preparation, formulation, 
implementation and completion of a waste 
management or WtE project. The project life cycle 
consists of the feasibility assessment phase, preparation 
phase and implementation phase, as defined by ISWA 
(2013) and World Bank (1999).  

In this Guideline, the three phases are detailed 
further and specifically outlines the project life cycle for 
the Public-Private Partnership (PPP) mechanism. A PPP 
mechanism is an arrangement between public and 
private entities for the delivery of infrastructure services, 
but more importantly is a means to extend or leverage 
budget funding through efficiency gains (MEMR, 2015). 
The PPP model is considered highly relevant for 
infrastructure development in Indoensia.   

Figure 4 illustrates the typical project life cycle for 
a waste management or WtE project. The entire cycle 
has been divided into four phases by three key 
milestones: PPP tender, Financial Close, Commercial 
Operation. Each phase has a particular agenda and will 
be led by different stakeholders.  

Before the PPP tender, the leading stakeholder 
will be the local government, who will perform a series 
of preparation tasks to release the PPP tender, 
undertake the tender evaluation, and select the private 
partner for the PPP agreement.  

After the signing of the PPP agreement, the main 
responsibility of the project development will shift to the 
private partner, who will continue to develop the project 
in detailed tasks, such as tender development for the 
main contractors, and securing financial support to 
achieve financial close. Financial close is a milestone that 
indicates all the institutional framework, the policies, the 
organization, the technology, and the funding are in 
place for the implementation of the project.  

After Financial Close, the leading stakeholder will 
be the joint developer (typically a Special Purpose 
Company (Vehicle), SPC or SPV), as well as the main 
contractors. They will work together to prepare the 
facility for the Commercial Operation.  

From commercial operation, the main 
responsibility will shift to the operator, which could be a 
third-party (O&M Contractor) under the management 
and liability of the SPC or the SPC itself. The focus will be 
regular performance tracking and maintenance of the 
facility until the end of the PPP Contract duration. It 

 

Figure 4 Project Implementation Cycle 
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could take two to six years to complete the first three 
phases for a typical Waste-to-Energy project depending 
on the size and complexity of the project.  PPP Contracts 
for waste treatment typically include 20-25 years of 
operation. 

Various principles for infrastructure investment 
could be applied during the entire project life cycle. For 
example, G20 has developed a common strategic 
framework that can be used for promoting quality 
infrastructure investment, which helps to understand 
decision criteria from the investors’ perspective. Other 
international development agencies, such as OECD/DAC, 
World Bank, ADB, UN and bilateral development 
agencies have developed guidelines for project life cycle 
management and project preparation.  

 

 Early Stage Development and 

PPP Tender 
The objectives of the first phase are to initialize 

the project concept, obtain approval from the central 
administration, attract private and international doners’ 
interest, setup the structure for PPP agreement, and 
reach agreement with a private partner to form a SPC for 
joint development. To achieve these objectives, there 
are multiple items to prepare.  

For infrastructure projects, it is common to 
undertake a pre-feasibility study and/or a more detailed 
feasibility study. For such projects, the feasibility studies 
may lead to preparation of detailed design and cost 
estimates. The pre-feasibility and feasibility reports will 
serve as a basis for the local and central government to 

decide if the project shall be further developed and 
implemented.  

Some potential funders, i.e. ministries or 
international donors, might have funding available for 
more technical assistance/consultancy to undertake 
more in-depth scoping and project formulation. Most 
funders have requirements to conduct a final appraisal 
of the project documents before presentation to their 
board or appropriate authorities for final approval. Grant 
funding from donors usually requires a formal 
agreement between the donor and the relevant 
ministry. It can be an agreement with Ministry of Finance 
if it is a loan agreement, or with a sector ministry if it is 
grant assistance. International projects are often 
coordinated by international units in the respective 
national ministries.  

 

 

Figure 5 Basis for PPP Contract Development 

Once approval is obtained, the local government 
will initiate the PPP tender development. As shown in 
Figure 5, it is the Government’s responsibility to make 
the waste data and (mostly also) site available, decide on 

G20 PRINCIPLES FOR QUALITY 

INFRASTRUCTURE INVESTMENT:  

• Maximizing the positive impact of infrastructure to 
achieve sustainable growth and development. 

• Raising economic efficiency in view of life cycle cost. 
• Integrating environmental consideration in 

infrastructure investment. 
• Building resilience against natural disasters and 

other risks. 
• Integrating social considerations in infrastructure 

investment. 
• Strengthening infrastructure governance. 

PREPARATION OF CONCEPT NOTE:  

• An important tool for the local authority to pitch 
the project proposal to any potential central 
ministry, international donor or private investor. 

• Description of background, context, and expected 
objectives, inputs (including activities and budget), 
outputs and outcomes. 

• Information on roles and responsibilities of project 
actors, institutional arrangement, implementation 
modalities and expected costs.  
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the technology (or open technology), prepare the draft 
Cooperation Agreement, and create a supportive 
regulatory environment to attract the developers and 
tenderers’ interests.   

Waste and Site Availability 
The local government and the municipalities are 

often the waste owners, and therefore have the power 
to direct waste to the proper treatment facility. They will 
typically also have knowledge of the quantity, 
characteristics, as well as the location of the waste 
source. This initial step also provides the basic 
information to analyze how the waste hierarchy could be 
optimally implemented - whether the waste still have a 
potential to be reduced, reused, etc.  

Data collection and analysis is important for any 
larger infrastructure project, not at least for waste and 
WtE projects. The lack of basic and reliable waste data is 
a major challenge for most provinces and municipalities 
in Indonesia, which add to the difficulties in achieving a 
satisfactory planning and implementation of services, 
investments and cost recovery. Often data on waste 
generation is not based on actual evidence and 
measurement, but rather on a theoretical rule-of-thumb 
estimation. The waste data may be outdated or in some 
cases non-existing. It is the local government’s 
responsibility to make available the waste data on 
quantity, quality and distance to the potential site.   

Demographics, urbanization, lifestyle, 
consumption patterns and waste streams change rapidly 
and constantly. Nonetheless, waste needs to be made 
available to the facility with a certain level of guarantee 
(quantity and potentially also quality) in order to make 
the project financially sound.  

The waste data will eventually provide the basis 
for the Waste Supply Agreement (WSA), which is one of 
the important constituents of the Cooperation 
Agreement between the local government and the SPC 
and therefore one of the prerequisites of the PPP tender.   

It is suggested that the local government shall 
make the provisional site available for the project. Often, 
when the government does not provide the site for the 
project, the private partner needs to own or acquire a 
piece of land. Land acquisition takes time and money, 
which increases the risk of the project development. This 
will limit the number of tenderers and their interests to 
join the tender. Land allocation and acquisition often 
needs special attention by the local authorities in the 
early stages of project preparation.  

Technology 
Options of technology are often investigated in 

the pre-feasibility and feasibility studies. The conclusion, 
whether a fixed or open technology, will be included in 
the Terms of Reference of the PPP tender documents. A 
brief comparison of the technologies, their input and 

outputs are summarized in Table 1.  

Common criteria in the 
technology evaluation include: 

o Track record and reliability 
o Environmental performance 
o Energy performance 
o Cost and bankability    
o Availability and technical       

support from domestic and global 
market. 

World Bank (2018) “Decision 
Maker’s Guides for Solid Waste 
Management Technologies” offers a 
comprehensive overview of the 

Table 1 Waste Management Technologies and their main input and output 

Technology Main Input Main Output  

Composting/Bio-Drying Organic waste Fertilizer 

Anaerobic Digestion (AD) Organic waste Biogas and/or digestate 

Material Recovery Facility 

(MRF) 

Mixed waste RDF, recyclables, organics, 

inerts 

Incineration with energy 

recovery 

Mixed waste Electricity,  

Leachate 

Bottom ash and fly ash 

Treated flue gas 

Pyrolysis and gasification Pre-treated 

mixed waste 

Synthetic gas 

Char 

tar or ash 

 



12 
 

available technologies, their pros and cons, and the cost 
information.  

It is essential to consider the feedstock availability 
and the off-taking market readiness when conducting a 
technology evaluation.  

For instance, both composting and AD processes 
require high quality organic waste as feedstock without 

contamination. The availability of such feedstock usually 
comes from commercial food industry (restaurants, 
vegetable markets) with a certain scale, who are willing 
to enter a long-term supply agreement to ensure the 
financial attractiveness of the project. Households 
organics waste is unlikely to have high marketability. 
Collection and transportation schemes, as mentioned in 
section 1.2 should be evaluated along with the waste 
feedstock.  

CASE STUDY Lulut-Nambo Landfill KPBU Partnership                  

 The Lulut - Nambo integrated waste processing facility was planned to be the largest 
in Jabodetabek area and expected to operate independently through cooperation with the 
private sector. PT Jabar Bersih Lestari (PT JBL) was chosen as a private partner. The partnership 
was signed in 2019, and the facility should have started operating in July 2020. However, until   
end of 2020, the facility has still not been in operation. Plant Specifications:  

• Technology: Mechanical and Biological Treatment (MBT) 
• Product: Refuse Derived Fuel (RDF) and compost 

 

TPA Lulut Nambo (radarbogor.id) 

The overall sustainability of the project was constrained by several problems 
encountered in the PPP scheme to an extent that the entire project might fail. Problems 
identified include: 

• Lack of payments from PT JBL to the subcontractor PT Dutaraya Dinametro 
• Dispute in determining the tipping fee 
• Inability of the municipal governments to provide waste stations and waste 

transport fleets in large numbers 
• Unsettled land compensation payments to the resident’s lands that were 

affected by the establishment of this facility 
• Weak contractual arrangements and there no adequate project management 

oversight to manage contractors of civil works 
• Lack of technical expertise and skills for operating and managing the scheme 
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Off-taker market availability is an important factor 
to consider when selecting the technology. For instance, 
Refuse-Derived Fuel (RDF) produced from MRF process 
could be sold to cement plants or combusted in a 
dedicated RDF Power Plant. Therefore, assessment of 
such potential off-takers, their intent, potential duration 
of off-taker agreement, and sales price, should be 
included in the PFS/FS. Normally, it is the prerequisite to 
have the long-term, consistent feedstock and output 
quality as well as quantity in order to establish the 
viability of the technology and marketability of the 
project.   

Some of the current technical guidelines in 
Indonesia have been summarized in Appendix I. 

Regulatory Preparation 

The Ministry of Energy and Mineral Resources 
(MEMR) has published a Waste-to-Energy Guidebook 
(2015) which provides a list of regulations that govern a 
PPP scheme, including regulations specifying the 
government guarantees and tariffs.  

Experienced private companies will express interest to 
bid for the tender only if the tipping fee, and the Feed-
in-Tariff (FiT) are guaranteed by the local or/and central 
government and at a certain level. Therefore, in the 
feasibility phase, the local government shall consider the 
regional tariff schemes and obtain provisional approval 
from stakeholders with the intention to increase 
financial viability, reduce risks and create a sound 
investment environment for the project. 

 From PPP Signing to Financial 

Close 
Once the PPP agreement is signed, responsibility 

of the project development will transition from the 
government bodies to the joint developer (the Special 
Purpose Company, SPC). The SPC will outline the 
organizational setup and subsequently lead the 
development of the following aspects: 

• Waste Supply Agreement (WSA) 
• Power Purchase Agreement (PPA) 
• Environmental Assessment 
• Financing and Loan Agreements 

• Project Procurement  
• Tender Evaluation and Contracting 

Organisational Setup 

Figure 6 illustrates the typical organization setup 
that the SPC will be involved in.  

 

The WSA will be signed between the SPC and the 
public waste owner, who is normally the local 
municipality or the public authority of similar nature. In 
the WSA, it is crucial for the waste owner to guarantee 
the minimal waste amount and if possible, the minimum 
Lower Heating Value (LHV) or minimum composition of 
the waste supply. The WSA may be part of the 
Cooperation Agreement between the SPC and local 
municipality/government. 

The PPA will be signed between the SPC and the 
power company, which is normally the state grid or 
regional grid company. The FiT, the guaranteed power 
supply and the details regarding interconnection will be 
included in the PPA. The PPA may be combined or 
replaced with offtake agreements for other products, 
e.g. compost, recyclables or RDF. 

It is a common practice for the SPC to employ 
independent consultants as Owner’s advisors (technical, 
financial and legal advisors) to develop the contracts 
with constructor/operator, as well as agreements with 
investors/lenders.  

Figure 6 Typical organisation setup of a PPP approach 

https://ramboll-my.sharepoint.com/personal/kshou_ramboll_com/Documents/Documents/Projects/%5BCFM%5D%20Market%20Anaylsis/210128%20CFM%20WtE_Ramboll.docx?web=1
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Waste Analysis and Characterisation 
A detailed Waste Analysis and Characterization 

study (WACS) is necessary to understand the waste 
quantity and quality for the engineering design. In some 
cases, the WACS is a pre-requisite of the investment 
decisions, loan application and PPA. In Indonesia, the 
waste sampling analysis method is standardized by SNI 
19-3964-1994.  

Project Procurement 
Prior to SPC procuring the plant, it is important to 

assess the procurement strategy and decide the 
appropriate tender model. The procurement plan should 
strike a balance between the market interest, the cost 
and the risks.  

For instance, if the multiple-contract model is 
introduced, the SPC will be responsible for the 
management of multiple contracts, as well as the 
interfacing between multiple lots. This arrangement may 
introduce risks to SPC, but there could be potential 
savings in the contract values as compared with a 
turnkey model. A multiple-contract model applies to a 

SPC, who would have extensive expertise, interfacing 
management skills, and risk absorption capacity.  

The tender model will most probably be 
evaluated in the discussion with investors and lenders 
with regards to the financial agreements since the 

investors are typically concerned of financial risks and 
liabilities related to different model setups.  

 Once the procurement strategy is decided, the 
tender document will be developed based on the tender 
setup typically according to international contract 

Project Analysis and Planning Tools                  

 Many international donors require different types of project analysis and planning tools 
used during formulation of waste infrastructure projects, including: 

Logical Framework Approach (LFA): a conceptual and analytical tool for undertaking 
sector analysis, project design, planning, and management. Prepared during consultative 
sessions with multi-stakeholder participation to ensure a comprehensive analysis of needs, 
challenges, assumptions and expected results of the proposed project. Common guidelines 
include ADB (1998) and IAEA (2012). 

Theory of Change (ToC): provides an overarching picture of the project’s intended 
pathway of change, explaining how the intervention is expected to interact with other 
concurrent interventions and contextual conditions to enable a series of outcomes at various 
levels of an objectives hierarchy, including intermediate results, strategic objectives and 
project goals. Common guidelines include CRS (2020) and UK Aid (2014). 

SWOT analysis: project analysis tool, where strengths, weaknesses, opportunities and 
threats are identified during the planning and execution of a project. As a supplement to the 
SWOT a stakeholder analysis can also be made.  

 

TYPICAL TENDER MODELS:  

• Multiple contracts 

• Single turnkey contract 

• Operation contract 

• Build Operate  

• Design, Build, Operate 

• Build, Own, Operate, Transfer 

• Build, Own, Operate 
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models such as FIDIC Gold Book for Design, Build and 
Operate contracts.  

Normally the contract development will be 
performed in parallel with the financial modeling and 
financing. The contract award will happen around the 
same period of the Financial Close.  

Financing 
Depending on the ownership structure of the 

facility, the financing options could include municipal 
debt or guarantees, private debt or equity. For general 
funding consideration, please refer to section 3.1 below. 
In a PPP scheme, it is more common to see private 
ownership since these waste management facilities 
usually involve extensive capital investment and could 
be a burden for the local fiscal budget. Therefore, 
external financiers are mostly welcomed. Detailed 
financing options are discussed in Chapter 3.  

The financial models will be set up by the SPC with 
support from Financial Advisors and continuously 
developed, along with the development of other aspects 
(tipping fee, FiT, offtake agreements, contracts) to 
demonstrate the project financial health and potential 
earning in return.  

The investors and lenders will evaluate the project 
carefully with regards to the readiness and risks of all the 
critical aspects, especially the waste supply, power sales, 
contract model and value, contractors’ capability and 
the organization setup of the SPC.  

Once agreements with investors and lenders are 
achieved, and the agreed transactions are performed, 
the project is ready for Financial Close and the detailed 
implementation phase.      

 From Financial Close to 

Commercial Operation 
After Financial Close, the project steps into the 

detailed implementation phase by the SPC with the 
contractors and the technical advisors.  

The main activities in this phase will be Design, 
Engineering, Construction and Commissioning. The final 

performance test will prepare the plant to be ready for 
Commercial Operation Date. Adequate staff training, 
operational and maintenance manual (O&M), and 
provisional operation support shall be given to the 
operator if the builder does not continue with the O&M 
contract. It is recommended that the local 
government/municipality follows up on the progress and 
the quality of the works throughout the development of 
the project and includes the terms for this as part of the 
Cooperation Agreement. 

During implementation, the project will likely be 
subjected to reviews commissioned by the funders. 
When the project is completed there may be a guarantee 
period as well as the final commissioning and handing-
over of the project. The funding agency, if it is a large 
project, may also decide to undertake a post-completion 
evaluation. Reviews are done during implementation 
focusing on assumptions, risks, outputs and activities, 
whereas an evaluation will assess as to whether the 
project has achieved longer-term outcomes and 
objectives. Evaluations often result in documenting 
lessons learned for future projects.     

 Commercial Operation and 

Beyond 
Once the facility is in Commercial Operation, the 

main activities will be daily operation and regular 
maintenance of the plant. The operator could be a 
private operation and maintenance (O&M) contractor, 
the SPC, or the builder who has been engaged via a DB 
or DBO contract.  

It is important to employ an experienced plant 
manager and key operational staff and to provide 
adequate training to the other staff to ensure quality 
plant operation.  

When the facility approaches the end of its 
service, it could be decommissioned or refurbished and 
put into another service life. The choices will be 
evaluated based on the plant condition, the market 
condition and the technical constraints. The 
cooperation agreement shall define whether the local 
municipality/government shall take over the plant, the 
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agreement period extended or whether the plant is to 
be decommissioned. 

 

Project Monitoring 

 The local government needs to monitor the progress of the project at every stage to 
control and to ensure the project stays on track. Monitoring provides continuous feedback 
on the project implementation, identifies potential successes, and constraints to facilitate 
timely decisions. Table 2 below summarizes important issues during monitoring project (Finland 
Ministry for Foreign Affairs, 2005).  

Table 2 Project monitoring aspects 

Issues Progress/ 
Environment 

Impact/Effectiveness 

Overall objectives (Long-term development 
goals to which the project makes a 
contribution) 

N/A 1. Relevance of project 
2. Impact of project 

Project purpose (The reason for or focus of 
the project, describing the improved 
situation which the project is expected to 
achieve) 

N/A 1. Extent of achievement of Project Purpose 
2. Effectiveness of project 

Results (Products of the activities that 
together achieve the project purpose. Not 
only physical outputs but a start to 
enjoyment of sustainable benefits) 

Extent of achievement 
of results 

Sustainability of project 

Activities (Action taken, or work performed 
within a project to transform means into 
results)  

Carrying out of 
activities 

Efficiency of activities 

Means (Human resources, materials and 
other inputs required to carry out planned 
activities and manage the project) 

Delivery of means N/A 

Assumptions (Important conditions for the 
success of the project that are not within its 
control, and which are worded as positive 
conditions) 

Changes in 
environment 

N/A 

 

 



3 ECONOMIC AND FINANCIAL SUSTAINABILITY  
The economic aspects of a waste management 

and/or WtE project shall be planned ahead to assess 
major risks in terms of securing capital investment, and 
operational costs during the entire life cycle of the 
project.  

 Economic Feasibility and 

Financing Sources 
According to the Ministry of Public Works and 

Public Housing (MoPWPH) Regulation No. 3 Year 2013, 
an economic feasibility study can be carried out to 
determine the proper waste management pattern 
according to the capacity of the area by comparing the 
benefits received by the community with the costs 
incurred, both in the form of operating costs, 
maintenance and capital return costs.  

The economic feasibility must take into account 
the benefits that can be measured directly and indirectly 
(tangible), as well as benefits that cannot be measured 
in terms of money value (intangible). The tangible and 
intangible benefits of organic solid waste management 
should be analyzed and presented in the project 
proposal. In Table 3 some of the benefits of waste 
management for reference are listed.  

An activity is declared economically feasible if the 
economic benefits are greater than the costs incurred. 
Thus, during project preparation a full calculation of all 
necessary costs from each process of the waste 
management starting from sorting, collecting, 

transporting, processing and lastly, landfilling, shall be 
undertaken.  

For waste management and/or WtE projects this 
will most likely relate, among others, to sorting and 
collection of waste to securing resources for material 
recovery or energy projection. Good sorting will result in 
higher quality waste, and thereby also improve the 
productive use of waste as a resource. Such upstream 
waste practices are of vital importance for any waste 
management and/or WtE project to succeed. 
Understanding waste streams and ensuring effective 
sorting/segregation and collection must be prioritized 
and financed as a fundamental precondition for most 
waste management and/or WtE projects.   

The components of the economic feasibility 
criteria include the Benefit Cost Ratio (BCR), the 
determination of retribution based on investment and 
operational and maintenance costs, the ability to finance 
and government subsidies in accordance with local 
authority and applicable laws and regulations.  

BCR shows how much the benefits are obtained 
from the costs incurred. If BCR> 1, then the project or 
business idea to be established is feasible to be 
implemented and vice versa if BCR <1.  

 

Table 3 BENEFITS OF WASTE MANAGEMENT:  
Direct Benefit Indirect Benefit Environmental & Social Benefit 

• Revenue from recyclable materials • Increase in the value of 
land and building 
prices  

• Reduction of pollution levels 

• Use of compost as fertilizer and/or as a 
substitute for landfill cover 

• Reduction of water 
treatment costs 

• The preservation of water 
resources  

• Utilization of biogas as an energy 
source 

 • A decrease in the degree of 
conflict caused by solid waste 
pollution 

• Income from the use of ex-landfill land 
for green open space purposes 
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Financing Sources and Opportunities  
Funding sources of waste management in 

Indonesia are grouped into five categories as shown in 
Figure 7. The State Budget (APBN), the Local Budget 
(APBD) and retribution, are the most common and main 
sources for municipal government in financing waste 
management and WtE. 

The calculation of the cost of the resources 
needed to achieve these program goals is reflected in the 
Central Government Budget (APBN). Assignments in 
achieving work program targets related to waste 
management are also delegated to local governments. In 
the APBN, there is a portion of the central government 
expenditure budget, which is allocated for regional 
government budgets (APBD) called Transfers to Regions 
and Village Funds (Transfer ke Daerah dan Dana Desa / 
TKDD).  

There are four types of TKDD funds that are 
transferred from APBN to APBD related to the waste 
management sector, namely: Special Allocation Funds 
(Dana Alokasi Khusus/DAK), Local Incentive Funds (Dana 
Insentif Daerah/DID), Special Autonomy Funds (Dana 
Otonomi Khusus/Otsus) and Village Funds (Dana Desa). 
In the APBD, the entire fiscal transfer from the Central 
Government is included in the Local Government 
revenue, in addition to locally generated revenue 
(Pendapatan Asli Daerah/PAD) and other legal revenues. 

In the waste management sector, the fiscal 
transfers from the central government budget are 
generally directed to finance capital expenditures. 
However, starting in the 2019 fiscal year, the central 
government provides waste management services fee 
assistance (BLPS assistance) to the 12 local governments 
as regulated under the Ministry of Environment and 
Forestry Regulation No. 24/2019. This BPLS assistance is 
transferred to local and village governments through a 
Special Allocation Fund (DAK) and can be used to fund 
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Figure 7: Sources of Waste Management Funding in Indonesia 
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operational expenditure for waste management, in 
accordance with Article 15 of Presidential Decree No. 35 
of 2018. 

The local governments also have the right to 
collect waste retribution as one of the local revenues 
that can be used to fund operational costs for waste 
management. This funding is often insufficient to 
achieve adequate service coverage targets. As a result, 
local governments are expected to maximize the 
potential of other possible sources of funding. The 
central government encourages local and village 
governments to collaborate with private companies 
(Kerjasama Pemerintah dan Badan Usaha/KPBU) in 
integrated landfill management, including the use of 
technology, and to develop waste-to-energy concepts. 
The management of waste into energy is driven by 

Presidential Regulation No. 35 of 2018. The main 
objective of this PPP program is to provide funding and 
infrastructure in a sustainable manner through 
mobilizing private funds, as well as transferring 
technology to local governments after the cooperation 
concession period ends.  Regarding the procurement of 
private partnerships in processing waste into energy, the 
Government Procurement Policy Agency has issued a 
Circular No. 10 of 2019. 

International funding is also an alternative that 
can be utilized by local governments for waste 
management and WtE projects. This funding can be in 
the form of foreign loans, grants or blending of loans and 
grants. Most international funding is based on policies 
and strategies of the individual donor agencies as well as 
global visions and targets, i.e. the Sustainable 
Development Goals (SDGs) and other global agreements 
and commitments. 

Another opportunity for funding sources that can 
be utilized by local governments for waste management 
is funding from the Environmental Fund Management 
Agency (BPDLH). Previously, this budget was spread 
across several Ministries and Institutions with various 
programs. 

BPDLH is a public service agency under the 
Ministry of Finance, which was established on 9th of 
October 2019 and is scheduled to operate effectively 
from 1st January 2020. BPDLH is the management 
institution for funds related to forestry, energy and 
mineral resources, carbon trading, environmental 
services, industry, transportation, agriculture, marine 
and fisheries, and other fields related to the 
environment. This agency is providing small grants, 
green investment and capacity building activities related 

to environmental issues for the community and 
government officials. 

Indonesia has also developed a Green Bond and 
Green Sukuk Framework (the “Framework”) under 
which it plans to finance or re-finance Eligible Green 
Projects via the issuance of Green Bonds and Green 
Sukuk. The proceeds of each Green Bond or Green Sukuk 
will be used exclusively to finance or re-finance 
expenditure directly related to “Eligible Green Projects”. 
"Eligible Green Projects" refer to projects, which 
promote the transition to low-emission economy and 
climate resilient growth, including climate mitigation, 
adaptation and biodiversity. The Ministry of Finance will 
select projects that fall into one or more of the Eligible 

EXAMPLES OF INTERNATIONAL FUNDING:  

• Donor governments, including both OECD Development Assistance Committee (DAC) countries and 
non-OECD countries 

• Multi-lateral development banks, such as the World Bank Group, ADB, IADB and EBRD. 
• Bilateral development banks such as the German development bank, KfW. 
• Climate finance funds International institutions, such as the United Nations and European Union. 
• Bilateral development agencies (e.g. GIZ, JICA, CIDA, DFID) 
• Multi-lateral agencies (e.g. UNEP, UNDP, WHO) 
• Local, regional and international non-governmental organizations (NGOs) 
• Philanthropic organizations (e.g. the Bill and Melinda Gates Foundation) 
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Sectors under this Framework and have a project 
development timeline consistent with the tenure of the 
applicable Green Bond or Green Sukuk.  

Funding from the community and social 
responsibility grants from private corporations can also 
be used as an alternative to funding waste management. 
In line with the concept of sustainability reporting, which 
is increasingly being adopted by private companies as a 
form of responsibility for social and environmental 
concerns, private companies have also started to set 
aside CSR funds for activities related to the environment 
and waste management. 

 Financial Feasibility  
Financial feasibility is the balance between the 

costs (capital investment and operational cost) and the 
revenues (i.e., waste tipping and power sales), which will 
determine the project return and payback time.  

Capital Expenditure 
In measuring financial feasibility, it is necessary to 

estimate the Capital Expenditure (CAPEX) of the waste 
management or WtE project. CAPEX represents costs to 
acquire or increase the benefits of fixed assets or 
intangible assets that have long-term useful duration.  

The actual cost depends on various factors, 
including the project location, the technology and the 

civil standards, the local and international labour cost, 
the tender model etc. In general, for low income 
countries, the CAPEX for a WtE facility is estimated to be 
within a range of 300-500 USD/annual tonnage based on 
ISWA database (ISWA, 2013).   

It is generally seen that bigger facilities have a 
higher financial viability due to the economy of scale. 
While it is rather difficult to make an accurate estimate 
on the CAPEX, it is recommended to obtain multiple 
budgetary proposals from potential contractors to 
confirm and validate the estimate, with extra 
contingency on top to account for the risks.  

Operational Expenditure 
Operational expenditure (OPEX) is also required in 

order to operate and maintain the investment in a 
sustainable and effective manner. Operational costs 
include salaries, wages, allowances, health insurance 
premiums, labor insurance premiums, transportation 
and travel costs, consumables, maintenance, 
amortization and depreciation expenses, utilities, rent, 
repairs and taxes etc.  
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 Figure 8 Ranges of CAPEX for WtE projects in countries with different economic profiles 
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Revenue Streams 
Typical revenue streams of a facility are from the 

waste tipping and power sales. Other revenue streams 
could also be sales from a RDF production plant, or/and 
recyclables (cardboards, metals, plastics) that are sorted 
if a sorting facility is in operation.  

In addition, ferrous and non-ferrous metal can be 
recovered from the Incineration Bottom Ash (IBA) from 
a WtE facility and sold to off-takers. In some countries 
with legalized carbon accounting, carbon credits could 
create additional income.  

Among all the revenue streams, the tipping fee 
and power sales income are the most stable and 
guaranteed sources of revenue if binding long term 
obligation/guarantees by WSA and PPA are ensured.   

Financial Sensitivity 
The financial model, normally prepared by the 

Financial or Transaction Advisors, summarizes the 
CAPEX, OPEX, revenues and calculate the Net Present 
Values, the Internal Rate of Return and the payback 
period.  

Since the results vary with different external 
factors, it might be considered to conduct sensitivity 
analysis with selected Sensitivity Variables (SV) and 
quantify the potential impact of these variables to the 
project financial feasibility and the robustness of the 
financial model.   Examples of SV include tipping fee, 
waste supply in tonnage, electricity tariff, depreciation 
rate and CAPEX.  

 

  

TYPICAL OPEX ITEMS:  

• Maintenance cost 
• Staffing cost 
• Consumable costs 
• Residue disposal cost 
• Others including insurance and CSR 
• Owner’s cost (contracting, stakeholder 

management) 

Evaluating Project’s Financial Feasibility 

To illustrate the summary of the financial feasibility, let us provide an example of a waste-to-
energy project in City A. Assumed that the project required rate of return on investment is 
7,5% and it is expected that the project investments are paid back before 10 years. The 
results are shown in below: 

Project Summary Capital 
Expenditure 

0 1 2 3 4 5 6 7 8 9 10 

Expected Cash Inflow - 820 842 861 881 902 924 946 969 993 1018 
Expected Cash Outflow 1700 650 623 602 598 600 606 617 632 651 674 
Net Cash Flow -1700 170 220 260 283 302 317 329 337 341 344 
Cumulative Net Cash Flow   170 390 649 933 1235 1552 1881 2218 2559 2903 

 
Required Return 7.50% 
Results Value 
NPV 1.15 
IRR 9.93% 
Payback Period 7 Years 
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Anti-Fraud, Bribery and Corruption Policies 

 The municipal governments should make sure that they comply with anti-fraud, bribery 
and corruption policies. At the national level, the anti-corruption policy is regulated in Law no. 
20 of 2001, which is often called the Corruption Act. This law emphasizes that corruption is not 
only detrimental to state finances, but also a violation of the social and economic rights of 
the community at large.  

The Corruption Eradication Commission (KPK) states that from the corruption cases 
handled by the KPK during the 2004-2012 period, most of the corruption cases were bribery 
(41%) and the procurement of government goods and services (38%). Therefore, all 
government officials, including local governments need to be very aware of this fraudulent 
behavior. Provisions for the procurement of goods and services are specifically regulated in 
Presidential Regulation No. 16 of 2018. Money laundering precautions are needed to ensure 
that projects implemented are clean from money laundering practices. In Indonesia, the 
provisions regarding money laundering are regulated in Law no. 8 of 2010. 

At the international level, this anti-bribery policy is also implemented by the OECD in the 
Convention on Combating Bribery of Foreign Public Officials in International Business 
Transactions (the "Convention on Combating Bribery") which was adopted in 1997. Another 
important international convention, namely the United Nations Convention against 
Corruption ("UN Convention") was adopted by the General Assembly of the United Nations on 
31 October 2003 in New York City and came into force on 14 December 2005. Indonesia 
signed the UN Convention on 18 December 2003 and ratified it on 19 September 2006. 
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4 INSTITUTIONAL SUSTAINABILITY 
This section explains the institutional setup of the 

waste management sector in Indonesia and how to 
conduct institutional and capacity assessments of 
stakeholders.  

 Institutional Setup for the Waste 

Management 
Waste management in Indonesia involves many 

different public and private actors and stakeholders.  
Figure 9 explains the implementation of waste 
management from upstream to downstream. The 
institutional framework includes the stakeholders from 
the waste sector, the energy sector, the community and 
the authorities.  

Waste Sector 
The typical stakeholders in a waste sector are: 

• The waste generators including 
households, public establishments, and 
commercial establishments 

• Waste recycling companies 
• Waste collecting companies 
• Other treatment facilities 
• Landfill operators 

It is important to establish a well-functioning 
waste management system to ensure there is support 
for new waste management projects along the value 
chain. This includes a good control of the waste flows, 
understanding of the options of off-takers, and their 
willingness to pay for recyclables, RDF outputs etc. 

Among these, one of the most important factors 
that will impact the financial viability of waste 
management projects is the tipping fee, which depends 
on the current collection – disposal economy. The local 
municipality shall plan the waste tipping based on 
current tipping practices, if any.  

Normally, tipping fees to waste management or 
WtE facilities is higher than that to the landfills. If the 
waste collection company is a private contractor, who 
charges the residents for waste collection, the increase 
of the tipping fee will eventually mean that the residents 
shall be willing to pay for the increased waste collection 
fee.  

If the waste collection business is publicly 
managed and funded, the municipality needs to able to 
bear the increased cost of the tipping fee. Afterall, the 
waste tipping fee needs to be part of the Waste Supply 
Agreement with a long-term commitment to make the 

 

Figure 9 Waste Management Policy Implementation Diagram 
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new waste management or WtE project financially 
viable.  

Power Sector 
The power sector will be involved if the new waste 

management or WtE facility produces electricity. The 
main stakeholders in the energy sector include: 

• Power producers 
• Power distribution company 
• Power consumers 
• Industries selling power 

The main activity that involves the energy sector is 
to establish an off-taker agreement with a power 
company (typically PLN, Perusahaan Listrik Negara) to 
secure the other main revenue of the project, which is 
often in the form of the Power Purchase Agreement 
(PPA). WtE, regarded as a renewable source of power 
producer, normally enjoys electricity subsidies from the 
government. It is important that the local authorities 
provide reasonable and long-term FiT rates, formalised 

in regulations, as basis for viable waste management or 
WtE projects.  

For RDF production plants, the off-taker 
agreement is normally with a cement company, which 
can either be a short-term agreement (5-10 years) or a 
long-term agreement (>10 years). Short-term 
agreements increase the risks of financial viability from 
the investors and lenders’ perspectives and thus limiting 
the realization potential of the project.  

Community 
The main stakeholders in the community include: 

• Environmental NGOs 
• Nature/wildlife NGOs 
• Community Groups 
• Neighboring citizens 
• Local scavengers 

Community engagement and involvement of 
informal sectors is quite an important aspect of waste 
management in Indonesia. Chapter 5 and 6 below 

Table 4 Division of responsibilities in different government levels 

Central Government Provincial 
Government Municipal Government 

  Public Works and Spatial Planning Sector 
a. Determination of national solid waste 

management system development 
 

b. Development of a trans-provincial solid waste 
management system and a solid waste 
management system for national strategic 
interests 
 

Development of regional 
solid waste system and 
management  

Development of solid waste management 
and systems in districts / cities 

Environment Sector 
a. Issuance of permit for processing waste into 

electrical energy incinerators 
 

b. Issuance of permits for the use of methane gas 
(landfill gas) for electrical energy at regional final 
processing facilities (TPA) by private parties 
 

c. Guidance and supervision of waste handling in 
regional TPA / integrated waste processing sites 
(TPST) by the private sector 
 

d. Determine and supervise the responsibility of 
producers in reducing waste 
 

e. Guidance and supervision of the responsibility of 
producers in reducing waste 

Waste handling in regional 
TPA / TPST 

a. Implementation of waste 
management 
 

b. Issuance of licenses for waste 
recycling / waste processing, waste 
transportation and final waste 
processing organized by the private 
sector 
 

c. Coaching and supervision of waste 
management organized by the 
private sector 

 



25 
 

discuss the environmental and social aspects of the 
project in detail.  

Authorities 
The stakeholders from the authorities include: 

• Local governments 
• Planning authorities 
• Environmental authorities 
• Health authorities 
• Traffic authorities 

The implementation of solid waste management 
in Indonesia is regulated by the Law No. 23 Year 2014 
and describes the division of responsibility between the 
central, provincial and district/city governments (Table 
4). This authority is divided between the public works 
spatial planning and the environment sectors.  

The central government, i.e. the Ministry of 
Environment and Forestry (MoEF), uses the annual 
national competition, Adipura, as an instrument to 
monitor the district/city government’s performance in 
implementing waste management and green open 
spaces in realizing a clean, shady and sustainable quality 
of living environment in cities. Adipura, organized and 
bestowed by MoEFMinistry of Environment, is an award 
for cities in Indonesia that have succeeded in cleaning 
and managing the urban environment. The Adipura 
criteria and compliance are regulated in the MoEF 
Regulation No. 76 Year 2019. 

To develop sustainable and successful 
MSWM (Municipal Solid Waste 
Management) projects, it is essential 
that the municipal authorities capitalize 
on synergies that relate to policy and law, 
institution, financing, society 
involvement and operational 
engineering. In practice, municipal 
governments might form regional 
working units (Satuan Kerja Pemerintah 
Daerah or SKPD) to perform the duties 
and functions in implementing effective 
MSWM. SKPD may establish an operating 
entity to carry out technical functions in 
waste management, either by 
establishing regional technical service 

units (Unit Pelaksana Teknis Daerah or UPTD), regional 
public service bodies (Badan Pelayanan Umum Daerah or 
BLUD), or regional owned enterprises (Badan Usaha 
Miliki Daerah or BUMD). The municipal government can 
also form partnerships with private sectors when it has 
limitations in providing funds, human resources, 
facilities and infrastructure for MSWM. Prior to setting 
up an agreement with private sector, the municipal 
government should consider whether the following 
conditions can be achieved: 

1. The involvement of private sector as legal entities 
can improve service quality, accelerate regional 
development and increase local revenue compared 
to if handled by the municipal government alone; 

2. The consumers/users of public services will support 
the involvement of the private sector; 

3. The output of these public services can be measured 
and the rates are calculated, so that the cost of those 
public services can be covered from the tariffs paid 
by the consumers/users; 

4. There are private sectors that already have good 
track-record in working with municipal authorities; 

5. There are opportunities for competition with other 
legal entities; and 

6. No regulations prohibiting legal entities from 
engaging in these public services. 

A useful description of the legal framework for 
waste management in Indonesia has also been described 
by Purba and Erliyana (2019). GIZ and FAO have also 
prepared a recommendable and practical guideline on 
administrative processes and permit procedures when 
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developing biomass and biogas power projects in 
Indonesia, GIZ (2014). For further permitting procedures 
and administrative processes, please refer to the 
“Guidelines on Biomass and Biogas Power Project 
Development in Indonesia” as a reference for project 
development in this sector. 

 Stakeholder Analysis 
A stakeholder analysis focuses on identifying 

those groups, who may directly or indirectly be affected 
by a project, whether positively or negatively, or with an 
interest in the project. In essence, the stakeholder 
analysis is a project management tool and should be 
completed periodically throughout the project life cycle. 
This can be used to assist professionals in assessing a 
project environment and help identifying key persons, 
groups or institutions who gain interest in the project 
and assessing how they affect its success. Stakeholders 
can be divided into 2 categories. They are primary and 
secondary stakeholders.  

Primary stakeholders are people or entities that 
holds a direct interest in the project, and often 
participate in direct economic transaction. Typical 
primary stakeholders are business partners, investors, 
employees, clients, contractors. Secondary stakeholders 
normally do not hold a direct interest but have a 
reasonable influence on a project. Examples of 
secondary stakeholders are competitors, government 
organization, environmental communities.  

Stakeholders will not always fall into the above 
categories. Whether a group is classified as secondary or 
external clearly depends on the specific project 
objectives.  

After classifying stakeholders, the roles, important 
issues and risks related to each one of them are 
documented. The process of identifying these aspects is 
useful in conducting stakeholder mapping analysis 
according to their significance level of interest and 
influence as shown in Table 5. Stakeholders with high 
influence and interest (the red box of the matrix) should 
be given a high priority and highlighted in the risk 
assessment process in setting the appropriate mitigation 
strategies. Risk analysis and mitigation are further 
discussed in Chapter 7. 

A typical stakeholder analysis could be conducted 
by the SPC during the project preparation phase to 
identify the highly important and influential 
stakeholders and create corresponding management 
plan.  

Another stakeholder analysis might be performed 
during Environmental Impact Assessment (EIA) and 
Social Impact Assessment (SIA). Such assessments are 
usually performed by SPC with environmental and social 
consultants during the permitting phase as part of the 
regulatory requirements.  

Table 5 Stakeholder Mapping Analysis based on importance 
and influence 
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SWOT Analysis 

 Strengths, weaknesses, opportunities, and threats (SWOT) analysis is a framework 
used for analyzing a situation and developing suitable strategies in order to sustain 
and develop a strategic action plan for a waste management or WtE project.  

(Srivastava et al., 2005) 
STRENGTHS WEAKNESSES 

• What are the advantages?  
• What can the project do as well?  
• What are the factors supporting the project? 
 

• What could be improved? 
• What is not done properly?  
• What should be avoided?  
• What obstacles prevent progress?  
• Which elements need strengthening? 
• Where are the complaints coming from?  
• Are there any real weak links in the chain? 

OPPORTUNITIES THREATS 
• Where are the good chances facing the project?  
• What are the interesting trends?  
• What benefits may occur?  
• What changes in usual practices and available technology on 

both a broad and narrow scale may occur?  
• What changes in Government Policy related to Municipal Waste 

Management (as advocacy-campaign) may be possible?  
• What changes in socio-economic patterns, Municipal Waste 

Management practices, life-style, economic standards of 
project beneficiaries may occur? 

 

• What obstacles do the project face?  
• Are the required support and necessary 

facilities for the project available?  
• Is the changing technology threatening 

the project?  
• Do the stakeholders show their interest 

and willingness for supporting the 
project? 

 

 



 

CASE STUDY Success of RDF Production Facility in Cilacap  

Refuse-Derived Fuel (RDF) is a waste treatment technology that sorts and makes pellets 
out of waste, which is used as an energy resource. The pellets can substitute coal as fuel. A 
RDF production facility was inaugurated in Cilacap, Central Java, in mid-2020, and is one of 
the first of its kind in Indonesia. 

The project is a collaboration between the Ministry of Public Works and Housing, Ministry 
of Environment and Forestry, Danish Development Assistance (DANIDA), Central Java 
Provincial Government, Cilacap Regency Government and the cement producer, PT Solusi 
Bangun Indonesia. The total investment of the project is Rp90 Billion (US$6.29 Million). 

This facility is operated by the Cilacap Regency Government in collaboration with Solusi 
Bangun, and has a capacity of turning 120 tons of waste per day into approximately 50 tons 
of RDF. This alternative fuel is used as feedstock for company’s cement kiln to replace coal.  

The project is operated based on a clear agreement between the investors, local 
authorities and the private company. The project is regarded as best practice since it 
represents a win-win business case. The local authorities get rid of the waste, which otherwise 
would pile up at the open landfill, and the cement industry gets a more sustainable and cost-
effective fuel for its cement production. There is a clear and well defined off-taker with 
commercial and societal interests making the longer-term sustainability of the project robust. 
The project is also fully in-line with the Government of Indonesia’s intention to accelerate 
sustainable green growth and sustainable energy transition in the country. 

 

RDF Production facility in Cilacap (radarbogor.id) 
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5 ENVIRONMENTAL SUSTAINABILITY 
Environmental sustainability is an important 

aspect in completing waste management or WtE 
projects. Environmental sustainability is about the ability 
to maintain the qualities that are valued in the physical 
environment. Maintaining environmental quality means 
protecting the environment as it should have been in its 
original condition. 

According to the United Nations (UN) World 
Commission on Environment and Development, 
environmental sustainability is also about acting in a way 
that ensures future generations have the natural 
resources available to live an equal, if not better, way of 
life as current generations. Environmental sustainability 
implies the conservation and responsible utilization of 
the natural capital. This means that the extraction of 
renewable resources should not exceed the rate at 
which they are renewed. The absorptive capacity in 
assimilating waste should not be overloaded. It also 
implies that the extraction of non-renewable resources 
should be minimized and should not exceed the agreed 
minimum strategic levels. 

Environmental Sustainability starts with a life 
cycle assumption. Every activity has a life cycle that 
results in products and by-products (waste/emissions) of 
an activity. This by-product must be controlled so as not 
to damage the earth's life cycle as a whole. Therefore, an 
Environmental Impact Assessment (EIA) is needed and 
regulations are required to regulate these activities so 
that they can undertake in a proper manner. 

 Environmental and Solid Waste 

Management Regulation 
Regulations on environmental and solid waste 

management in Indonesia are describe in Law No. 32 
Year 2009 and Law No. 18 Year 2008, which are broken 
down further through Government Regulations, 
President Regulations, Minister Regulations, Local 
Regulations, etc. Project planners should understand 
thoroughly and be able to integrate all the applicable 
regulations in order to plan a project appropriately. 
Comprehensive understanding of legal aspects is also 
necessary when designing waste management or WtE 

facilities as well as choosing the most suitable 
technologies. Appendix II provides the specific 
Indonesian environmental regulations in waste 
management. 

 Environmental Impact 

Assessment (EIA) 
To ensure environmental feasibility when 

implementing waste management infrastructure and 
facilities (Prasarana dan Sarana Persampahan or PSP) it 
is required to undertake an Environmental Impact 
Analysis (AMDAL) study or determine Environmental 
Management Efforts (Upaya Pengelolaan Lingkungan or 
UKL) and Environmental Monitoring Efforts (Upaya 
Pementauan Lingkungan or UPL) in accordance with 
statutory regulations. Environmental impact analysis or 
UKL-UPL in PSP implementation activities takes into 
account the environmental feasibility aspects, including: 

• Identification of activities that will be carried out 
and have the potential to affect the 
environmental baseline; 

• Identification of major and significant impacts 
from project activities; 

• Expected changes in environmental baseline as 
a result of PSP implementation activities; and 

• Planning environmental management and 
monitoring efforts. 

The process of fulfilling environmental permit 
commitments by completing the AMDAL should be 
based on the provisions of the MoEF Regulation No. 26 
Year 2018. 

The above regulations are currently in effect, but 
Indonesia may soon apply new policies regarding 
AMDAL. Regardless of the ongoing changes in regulatory 
framework, every project planner should take into 
account all the applicable environmental laws as well as 
the environmental licensing in Indonesia. 
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There are five main parameters in environmental 
sustainability: (i) air quality, (ii) water quality, (ii) soil 
quality, (iv) ecosystem and biodiversity, (v) greenhouse 
gas emissions.  

Any waste management or WtE activity will have 
some impact, both positive and negative, on the 
environment and surroundings. (Figure 12). 

Activities such as transporting and handling of 
waste can result in potential pollution and 
contamination of air, soil and waste on specific sites, 
along collection routes or temporary storage facilities. 
Air pollution arising from waste management activities 
include substances such as NH3, H2S, CO2, CO, THC, CH4, 
NO2, PM2.5, NOx or SO2.  Noise pollution can also be an 
issue. Under certain conditions activities can lead to 
Greenhouse Gas (GHG) emissions i.e. CO2, CH4, N2O, etc. 
In dry deposition with the help of the sun (photolysis), 
NO2, CO, and THC can be precursors to ozone. In the wet 
deposition, when the NO2 and SO2 parameters react with 
O2 and H2O, they produce acid rain, namely H2SO4 and 
2HNO2, which may impact the ecosystem. Water 
contaminant is also a problem in environmental impacts. 
Leachates and wastewater produced in some waste 
incineration projects could be dominated by parameters 
like COD, TDS, NH3 in water, pH, and heavy metals and 
therefore need treatment.  

It is important to understand that environmental 
hazards from WtE projects such as AD and waste 

incineration facilities are much less than the 
environmental hazards produced in open dumps and 
open landfills.   

With proper treatment technologies in place, a 
waste treatment facility should fulfill the Indonesian and 
international environmental standards and minimize the 
contamination and pollution of the local environment. 
For instance, the current EU air emission standards (EU 
Directive 2010/75/EU) is regarded as one of the most 
stringent international emission control standards, has 
been practiced and complied by various WtE plants 
around Europe and in other parts of the world with 
pollution control technologies readily available. 

 

Figure 11: The process of fulfilling environmental permit commitments 
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Figure 12 Pollution and contaminants in waste management activities 



6 SOCIAL SUSTAINABILITY 
This section describes social sustainability and 

relates to issues such involvement of the informal sector, 
community engagement, occupation safety and healthy, 
compensation for land acquisition, public accountability 
and gender equality. Most waste management or WtE 
projects will involve several important social issues to be 
considered during the feasibility study, design, 
implementation and monitoring phases of such projects.  

 Engagement with Informal 

Sector and Community 
The informal sector, especially the waste pickers, 

is an important part of the waste reduction systems and 
practices in Indonesia. In the context of MSWM, the 
informal recycling sector refers to the recycling value 
chains comprising of waste pickers, junk shops, recycling 
businesses, community groups and others who are 
involved in the extraction of recyclable and reusable 
materials from mixed waste. The informal sector is 
characterized as being labor-intensive, low-technology, 
low-paid, unrecorded and unregulated. The work is often 
undertaken by individuals or family groups as a way to 
earning a basic income. If the informal sector becomes 
better organized and integrated with the formal sector, 
it can create jobs, reduce poverty, save public funding, 
improve industrial competitiveness, conserve natural 

resources, and protect the environment. Moreover, it 
can improve the likelihood that national targets for 
waste reduction and handling are achieved.  

Initiatives for integrating the informal waste 
workers in a sustainable manner, is necessary to analyze 
the local culture and social conditions. It might be 
necessary to identify the interests, needs and capacities 
of the different stakeholders. An initial step is to 
recognize the economic, social and environmental 
benefits that come from informal recycling. Appendix III 
highlights some important factors for successful 
integration of informal workers and enterprises in solid 
waste management. 

Most waste management or WtE projects have to 
consider and plan for social issues such as public 
acceptance, social impact on local communities and local 
economies. Issues such as land acquisition and 
compensation, work safety and gender equality are of 
particular importance. Project planners are obliged to 
know and identify potential social conflicts that can 
interfere with or impact project activities and be able to 
resolve them. Figure 13 shows an example of two 
possible ways to resolve social conflicts, through the 
court of law and community engagement. 

•  

Figure 13 Example of addressing social problems with community engagement 
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 Community engagement can be used to 
anticipate social conflicts that might occur in connection 
with planning and implementing a waste management 
or WtE project. During initial planning it is important to 
establish good communication and relationships with 
local communities that be affected by the project. Win-
win solutions should be sought after to mitigate any 
potential social conflicts. This can be done by working 
closely with local communities through conflict 
resolution methods or corporate social responsibility 
measures. 

Local Partners  
Local partners are local authorities, corporates or 

individuals assisting in resolving social conflicts. Local 
partners should have the following competencies in 
resolving social conflicts: 

• Knowledge about local social conditions and 
culture. 

• Influence: Ability to attract people in general and to 
influence prominent stakeholders to be the agents 
of change. 

• Tender Writing: ability to write public tenders, to 
convince and negotiate with the governments and 
to identify relevant government authorities. 

Corporate Social Responsibility 
The goal of community engagement is often to 

develop a common understanding, acceptance and trust 
from the community, and this can be done through 
involvement in planning and design as well as corporate 
social responsibility (CSR) measures. Community 
engagement is also intended to gather public 
participation to support the decision making related to 
planning and implementation of the project. This often 
involves intensive communication with all relevant 
stakeholders, including local communities. The objective 
is to develop mutually beneficial relationships and 
benefits between the project organization, its 
stakeholders and local communities affected by the 
project. Communication can be delivered formally and 
informally to develop common understanding and 
perception.  

 

CASE STUDY A Successful Waste Bank by PT PJB UP Gresik                  

One of the large companies engaged in the energy sector, PT Pembangkitan Jawa Bali 
Gresik Generation Unit (PT. PJB UP Gresik) has an obligation to foster the community. This 
comes in the form of establishing and guiding a waste bank that involves the community in its 
implementation. 

Kramatinggil Bersinar Waste Bank, also known as BSKB, is one of the programs 
implemented by the CSR of PT PJB UP Gresik where it collects various types of waste that have 
been sorted beforehand. The establishment of this went through a long process. Since 2010, 
PT PJB UP Gresik’s CSR has intensively programmed related trainings with waste management, 
such as introduction and impact of waste on environmental sustainability. It starts from the 
training of environmental cadres in each village conducted in collaboration with the sub-
district government, then continued with 3R-based waste management training (Reduce, 
Recycle, Reuse) involving three villages around the company of PT PJB UP Gresik. In 2013, after 
ensuring the institution is well-established, the BSKB clean village assessment was inaugurated. 

They succeeded in developing the waste bank and several community groups 
depending on the waste bank. In addition, PT. PJB UP Gresik can also benefit from their 
domestic waste, which can be managed by the waste bank. 
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Resolving a social conflict through a formal legal 
way may be resented by the community and should be a 
last resort if other options are no longer possible. 
Communities who might object to a project can raise 
their concerns also through a public and legal process. 
Legal assistance in Indonesia can be provided with legal 
aid agencies and the Indonesian Ombudsman.  

In Indonesia, legal assistance to the community 
can be provided by the Indonesian Ombudsman. The 
Ombudsman has the authority to supervise the 
implementation of public services, both of government 
and private sector as mandated by Law Number 37 of 
2008. Besides the Ombudsman in Indonesia, there is also 
a legal aid agency for community assistance in the realm 
of law. A legal aid agency is a civil society organization 
under the auspices of the Indonesian Legal Aid 
Foundation. 

 Occupational Health and Safety 
Occupational Health and Safety (OHS) is generally 
defined as the anticipation, recognition, evaluation and 
control of hazards arising in the workplace, which could 
impair the health and well-being of workers. It also 
involves considering the possible impacts that can affect 
the surrounding communities and environment. The 
costs coming from occupational accidents, injuries, and 
diseases, as well as other major industrial disasters have 
long become a concern at all levels – from local 
authorities, private operators, companies and national 
and international organizations. Measures and 
strategies designed to prevent, control, reduce, or 
eliminate occupational hazards and risks have been 
applied and developed continuously in the recent years 
to keep up with the technological and economical 
changes. Such concerns should be considered when 
planning and implementing any waste management or 
WtE project in Indonesia.  

Land Acquisition Preparation Stage:  

• Preparatory activities without objection by entitled parties and the community 
 Forming a preparation team 
 Forming a preparatory team secretariat 
 Setting up early notification 
 Implement development plan notifications 
 Conducting preliminary data collection on the location of the development plan 
 Prepare a public consultation plan 
 Conducting public consultation on public plans 
 Signing the minutes of location agreement 
 Determining the location of development 
 Announcing the determination of the development location 
 Carry out other concerned duties 

• Preparatory activities if there are rejection / objections to the location plan of the eligible party 
without filing a claim to court 

• Preparatory activities if there are rejection / objections to the location plan of the eligible party 
by claiming a lawsuit to the court 

Land Acquisition Planning Stage:  

• Preparation:  preparation of a Term of Reference (ToR), collection of supporting documents, 
preliminary survey to collect primary and secondary data, verification of the suitability of the 
construction site with the Spatial Plan (RTRW) and preparation of the Implementation Quality 
Plan (RMP) and the Contract Quality Plan (RMK) 

• Data collection, management, and analysis of the compilation from survey instruments 
• Drafting: data collection and map making, processing and analysis of data 
• Finalization stage: consultation with the technical team, discussions with the assignor and 

related agencies, reports, verification, and handover (from the drafting team to the work unit), 
validation of land acquisition planning documents 
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 Compensation Scheme for Land 

Acquisition 
The stages of implementing land acquisition in 

Law Number 2 of 2012 in conjunction with Presidential 
Decree Number 71 of 2012, include 1) Planning, 2) 
Preparation, 3) Implementation and 4) Reporting.  

  In Indonesia, the regulations for land acquisition 
refer to several legal instruments, namely the Civil Code 
(KUH Perdata), the Basic Agrarian Law (UUPA) and 
Government Regulation No. 24 of 1997 concerning Land 
Registration. In the Civil Code, land is categorized as 
immovable object in accordance with Article 506. When 
buying land, it is not the object that is transferred, but 
rather the title to the land.  

Conflicts may occur if the landowners do not give 
up their ownership rights to be used for public interest. 
Disputes and appropriate compensations are regulated 
in Law No. 2 of 2012 on Land Acquisition for Public 
Interest Development. The compensation for land 
acquisition is further regulated in the Ministry of Public 
Works and Public Housing Regulation No. 603 of 2005.  

Figure 14 shows the stages when the community 
refuses to give up their land rights due to things that are 
very detrimental to the community. For example, if the 
land price given does not match the estimated price set 

by the expert or land agency, the relocation that is not 
suitable or appropriate for the community or the 
location of the activity has a significant environmental 
impact so that the community has the right to refuse to 
give up their land rights. In these cases, the community 
may raise objection to the regional government 
(Governor) or the regional people's representative 
council. Afterwards, the developer would hold a public 
consultation to present data that shows suitability. The 
local government must then provide recommendations 
for solving these problems. Appendix IV offers more 
explanation of the steps to submit a refusal to land 
acquisition. Section 6.4 also provides more information 
relating to the communication and interaction with the 
public.  

Basically, the land acquisition process according to 
Article 3 of Law No.2 of 2012 states that land acquisition 
for public interest – including landfills and waste 
management facilities – aims to provide land for the 
purpose of increasing the welfare and prosperity of the 
nation, state and society, while guaranteeing the legal 
interests of the entitled parties. 

If the land acquisition covers a large area, which 
results in the resettlement of residents, then granting 
the permits of land acquisition must not only consider 
compensation payments, but also provide new 
residential housing. The entitled parties are obliged to 

 
Figure 14: The stages of submitting a refusal for land acquisition (Ministry of Public Works and Public Housing, 2005) 
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give up their lands after the provision of compensation 
has been received or after the court decision, which has 
permanent legal force. Land experts and material 
assessors determine the appropriate compensation for 
the community. They must be independent and certified 
in order to be accountable for decision making. 

 Public Accountability 
Governance systems that are accountable to the 

public will evaluate the decision-makers on their ability 
to achieve goals and targets that are evidence-based and 
measurable. It becomes a basis to influence how 
decision-makers allocate resources and implement 
actions. The government is responsible to the public for 
the policies and actions it enforces. Transparency is 
fundamental and has to do with communication of 
accurate and comprehensible reporting of 
organizational and individual decisions and actions.  In 
addition to providing the basis for stakeholders’ 
awareness of actions or plans, transparency is essential 
for establishing liability of decision-makers for their 

action and their consequent sanctions or rewards. 
Control is ineffective without transparency, fair 
procedures and processes for establishing liability. 
Responsibility pertains to the degree that officials 
adhere to the norm and laws guiding their actions. It is 
effective where there are clear lines of control, fair 
apportionment of liability, and accurate reporting of 
bureaucratic action. Responsiveness on the other hand 

is the ability of powerful actors to meet the demands 
from citizens.  

To achieve public accountability for MSWM 
projects, local governments must provide actual and 
reliable information to public and project developers. 
The local government must accommodate community 
protests and aspirations during the project to avoid 
conflicts in the construction of waste processing facilities 
or WtE. Good communication between Governments 
and citizens will increase public trust in government 
performance. Public consultations / hearings are an 
important tool to ensure public participation in decision-
making, and ultimately public acceptance of the project. 
It can be a communication tool to eliminate uncertainty 
between the decision-maker and citizen. There are four 
main principles to fulfill in public consultation: 

1. Public consultation should be conducted at an early 
stage, preferably during the project conceptual stage 
and prior to the development of a waste 
management or recycling facility. This is essential to 
enable public concerns, interests, perceptions, and 
the degree of support to be clearly identified. 

2. The organization proposing the development of a 
waste management, recycling facility or WtE project 
should disclose all information pertaining to the 
potential impacts the facility may have on the 
surrounding area. This information should be clearly 
displayed and communicated during the community 
consultation process, prior to the establishment of 
the facility. 

3. Interaction with the community should not be 
limited to a technical process only. It needs to 
embrace the less formal but essential processes 
associated with active listening and communication 
to enable public perceptions to be identified. 

4. Public consultation needs to be maintained during 
the operating life of the waste management or 
recycling facility, so that any actual or perceived 
issues that may arise at some point in the future can 
be identified and addressed. 

Public consultation is conducted to communicate 
policies, programs and projects from the government to 
the public and citizens. Public consultation is one of the 
key regulatory tools employed to improve transparency, 
efficiency and effectiveness of regulation. Consultation 

 

Figure 15: Example of government responsibility and 
principle of accountability 
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involves actively seeking the opinions of interested and 
affected community. It is a two-way flow of information, 
which may occur at any stage of project development, 
from problem identification to evaluation of existing 
projects. There are five instruments or different ways to 
perform public consultation, depending on who is to be 
consulted, how formal the process is, and the 
communication means used. These are informal 
consultation, circulation of project proposal for public 
comment, public notice-and-comment, public hearing 
and advisory body.  

No waste facility or WtE project can be 
successfully planned, implemented and operated 
without extensive and professional communication with 
the public and local communities. Such projects shall not 
be seen as isolated and stand-alone infrastructure 
facilities, but rather as parts of integrated plans and 
solutions closely connected to the public and local 
communities. In Indonesia there is a long tradition for 
community-based approaches in waste management, 
which can be explored and utilized in connection with 
planning and operation of new waste management and 
WtE projects.    

Extensive awareness generation and information, 
education and communication activities are often 
required for the public and local communities to raise 
citizens’ awareness of waste segregation practices and 
its benefit to themselves, the municipality and the 
environment. Public, targeted and consistent 
communication with citizens will also be needed to 
ensure a certain degree of acceptance of waste tariffs 
and to increase the retribution collection rates. The 
waste infrastructure and WtE projects need to go hand-
hand with community sensitization, intensive awareness 
generation of stakeholders and capacity building of 
municipal staff to ensure sustainability of such projects. 

 Gender Equality  
 Waste management and WtE projects can also 

contribute to gender equality through offering 
opportunities for involvement in decision-making, 
employment opportunities, equal labor distribution, 
equal pay etc. Gender differences and inequalities can 
affect various aspects of waste management  such as 
household responsibilities relating to waste and waste 
disposal, household resources and waste disposal, views 

and priorities related to waste disposal, participation in 
community decision making about waste disposal, 
employment opportunities in waste disposal or sewage 
treatment.  

• Household responsibilities relating to waste and 
waste disposal. Given women’s traditional and 
primary responsibility for cleaning, food 
preparation, family health, laundry, and domestic 
maintenance, women and men may view 
domestic waste and its disposal differently. They 
may have different definitions of what is waste or 
garbage. They may also manage waste differently 
and put different priorities on its disposal. 

• Household resources and waste disposal. Women 
do not always have equal input into the allocation 
of family finances. For example, although a 
woman might be willing to spend scarce 
household resources on waste disposal, her 
spouse may not agree. As well, men’s heavier 
workloads mean that they often have less 
available time. Thus, men and women can assign 
different values to time spent on waste disposal. 
For example, men may think that one central 
disposal point is sufficient, while women may 
prefer a greater number of smaller, yet more 
accessible disposal sites.  

• Views and priorities related to waste disposal. 
Given different responsibilities and resources, 
women and men may set different public health 
priorities and have different environmental 
standards. For example, in one community where 
undrained storm water caused problems, the 
neighborhood committee was given a choice 
between two types of drainage systems: a 
sophisticated one that would take three years to 
become operational or a simple one that could be 
operational before the next rainy season. The 
committee chose the sophisticated one while the 
women, consulted separately, would have 
preferred the simple system, which would have 
solved their problems immediately. 

• Participation in community decision making about 
waste disposal. Despite women’s relatively high 
involvement at the local level, men are more likely 
to have access to institutions that set priorities 
and make decisions regarding municipal 
infrastructure. Community consultations 



38 
 

processes often fail to take gender inequalities 
into consideration and thus neglect women’s 
preferences. Unless explicit measures are taken to 
ensure women’s participation, their priorities, 
responsibilities and needs will not be heard.  

• Employment opportunities in waste disposal or 
sewage treatment. In some urban centers, solid 
waste management has evolved into an organized 
system of collection, trade and recycling. There is 

often a marked division of labor in these various 
tasks between women and men. With a 
consideration of the specific barriers faced by 
women, waste disposal initiatives could offer 
improved employment possibilities for women. 

Some experiences with gender issues in the waste 
sector, see UNDP (2019).



7 RISK AND LIABILITIES 
 Risk Mitigation Tools and Process 

Risk mitigation planning is the process of 
developing options and actions to enhance 
opportunities and reduce threats to project objectives. 
Risk mitigation implementation is the process of 
executing risk mitigation actions. Risk mitigation 
progress monitoring includes tracking identified risks, 
identifying new risks, and evaluating risk process 
effectiveness throughout the project. Risk mitigation 
planning, implementation, and progress monitoring are 
depicted in Figure 16. The steps in a risk mitigation 
process are explained below. 

Risk identification 
Risks are to be identified as early as possible in the 

project. Risk identification is recommended to be done 
throughout the project life cycle. In this stage, risks that 
can affect the project are identified. Risks can be 

classified into several categories with various definitions. 
The following divisions can be used in risk grouping in 
waste management programs / projects, i.e., hazard risk 
in health and safety, operational risks, financial risks 
and strategic risks.  

Risk assessment 
A risk map is a visual tool that details which risks 

are frequent and which are severe (and thus require the 
most resources). Once risks are identified, the next step 
is to determine possibility of risks to incur and 
consequence of each risks.  Consequences may include 
cost, schedule, technical performance impacts, as well as 
capacity of functionality impacts. Many organizations 
use a risk map to measure their risks on this scale. This 
will help to identify which are very unlikely or would have 
low impact, and which are very likely and would have a 
significant impact. The risk matrix approach is widely 
used in qualitative risk assessments. The risk matrix 

L 

Figure 16 Example of Risk Mitigation Process 
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approach expresses risk using classes instead of exact 
values and is a good basis for discussing risk reduction 
measures. 

In the risk-matrix approach, the probability of 
occurrence frequency and severity of the impact arising 
from each risk is measured on an ordinal scale. The 
likelihood and consequences scoring are carried out 
using an ordinal scale. For example, the ordinal scale for 
likelihood is determined to be 1 to 5, where 1 is rare and 
5 is almost certain. Meanwhile, the ordinal scale for 
consequences is also determined to be 1 to 5, where 1 
means the impact is insignificant and 5 means the impact 
is catastrophic. The total risk score is calculated by 
multiplying the likelihood score by the consequence 
score. Since the ordinal scale is 1 to 5, the risk mapping 
can be grouped into five categories with the following 
interval scores (Table 7): 

Table 7 Risk scores 

Risk Score Interval Risk Priorities 
20 – 25 Catastrophic 
15 – 19 High 
10 – 14 Moderate 
5 – 9  Low 
1 – 4  Insignificant 

 
The risk score interval can for example be depicted 

in the following Table 6 

 Risk prioritization analysis 
After carrying out risk mapping, the next step is to 

determine risk priorities. Risk priority is ranked from the 
most critical to the least critical risk events, based on the 

results in risk matrix. Priorities should be given to 
catastrophic to medium risk events.  

Risk mitigation planning 
Actions to eliminate risk events that fall into the 

catastrophic to medium critical is recommended. 
Depending upon the circumstances, this may result in 
changing project scope, modification of project plans, 
hiring of additional resources or adopting different 
technical solutions. Moderate and less critical risks will 
be included in mitigation planning and the list of risks 
being monitored. Mitigation can be done by analyzing 
and considering alternative solutions to minimize the 
potential impact of any given risk.  

Risk mitigation planning should be documented in 
a structured manner, indicating the type of risk, risk 
assessment and each mitigation strategy. Risk 
identification and mitigation process, normally led by the 
SPC, shall be initiated at the very beginning of the project 
and continuously monitored and revised throughout the 
project development cycle.  

 Risk in Solid Waste Management 

Projects 
Risks in solid waste management projects appear 

in many ways. Table 8 presents the typical risk elements 
and the allocation of risk responsibilities between 
private and public sectors during the project 
development.  

 

Table 6 Risk Matrix Approach 
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Public sector 
The public sector, including governments, 

municipalities and authorities, are normally responsible 
for risks associated with the waste supply (amount and 
quality), the tipping fee, the FiT, the site, regulatory 
changes, and the management of social aspects.  

Waste quantity, quality and tipping fees are 
regulated by the Waste Supply Agreement. Sometimes, 
during the negotiation of the WSA, the government or 
municipality does not provide guarantees of the waste 
quality and expects the risks to be absorbed by the 
private partner via their own investigation on the waste 
quality and also by the flexibility of the technical design.  

Guarantees on the waste amount, minimum 
waste quality and the tipping fee are still expected from 
the public sector to set the basis of design and to 
quantify the potential business case. Therefore, it is 

important for the public sector to be willing to bear risk 
absorbing capacity and provide such guarantees.  

 As discussed in Chapter 2, the site of the 
potential project shall be made available or provisional 
prior to PPP tender to lower the risks of the project 
development and such responsibility is normally 
preferred to be taken by the public sector.  

 Policies and regulations shall be able to provide 
a long-term stability of the regulatory environment to 
minimize the risks in the project due to unexpected 
changes, especially in the FiT and tipping fees. 
Compensation schemes shall be included in the relevant 
agreements to mitigate the potential risk elements.   

 To manage the risks related to social aspects, the 
governments/municipalities are advised to engage social 
sector starting from the early development of such 

Table 8 Risk allocation between private and public sectors in waste management projects 

Risk Element Private Sector Public Sector 

1. Waste Amounts   √ 

2. Tipping Fee   √ 

3. Waste Quality / Heating Value √ √ 

4. Power Production  √   

5. Feed in Tariff   √ 

6. Interfaces √   

7. Connection to Utilities √   

8. Design and Construction √   

9. Operation and Maintenance √   

10. Time Schedule √   

11. Finance – Loan and Equity √   

12. Site   √ 

13. Health, Safety and Environmental 
Requirements 

√   

14. Social Aspects √ √ 

15. Change of policies/legislation   √ 

16. Force Majeure √ √ 
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project to increase the public acceptance and 
community involvement.  

Private sector 
The private sector takes the risks and 

responsibilities of the project development from the 
moments of signing the PPP agreement. The main risk 
elements include the waste tipping, the power sales, the 
financing and the technical design and implementation 
by the contractors as well as the interfacing of contracts.  

Many different mitigation plans could be 
employed to minimize the risks, such as: 

• Early investigation of waste supply in both quality 
and quantity to support the design and WSA.  

• Securing the guarantees in the WSA and PPA, as well 
as potential compensation schemes.  

• Early investigation of the site condition, constraints 
such as soil/ground condition.  

• Minimizing contract uncertainty by reducing the 
number of contracts/interfaces, as well as obtaining 
binding offers and budget proposals with well-
defined division of works.  

• Employing contract management staff and technical 
experts with experience in such projects, or/and 
engaging independent technical advisors to 
supervise the engineering design and project 
management.  

• Allocating SPC contingency to prepare for 
unexpected risks and budget overrun.  

An example of risk identification, assessment and 
mitigation plan is documented in Appendix VI. 

 

 



ABBREVIATIONS 
3R : Reduce, Reuse, Recycle 
AMDAL : Analisis Mengenai Dampak Lingkungan/Environmental Impact Analysis 
AD : Anaerobic Digestion 
ADB : Asian Development Bank 
APBD : Anggaran Pendapatan dan Belanja Daerah/The Regional Budget 
APBN : Anggaran Pendapatan dan Belanja Negara/The State Budget 
BAPPEDA : Badan Perencanaan Pembangunan Daerah/ Regional Development Planning Board 
BCR : Benefit Cost Ratio 
BLPS : Biaya Layanan Pengolahan Sampah/Solid Waste Management Service Tariffs 
BLUD : Badan Layanan Umum Daerah/Regional Public Service Bodies 
BOT : Build Operate Transfer 
BPDLH : Badan Pengelola Dana Lingkungan Hidup/Environmental Fund Management Agency 
BUMD : Badan Usaha Milik Daerah/Regional Owned Enterprises 
CAPEX : Capital Expenditure 
DAC : Development Assistance Committee 
DAK : Dana Alokasi Khusus/Special Allocation Funds 
DANIDA : Danish Development Asisstance 
DLH : Dinas. Lingkungan Hidup: Environmental Agency 
DID : Dana Insentif Daerah/Local Incentive Funds 
FiT : Feed-in-Tariff 
IBA : Incineration Bottom Ash 
IDB : International Development Bank 
IRR : Internal Rate of Return 
Jakstrada : Kebijakan dan Strategi Daerah/Regional Policy and Strategy for Household Waste 

Management  
Jakstranas : Kebijakan dan Strategi Nasional/National Policy and Strategy for Household Waste 

Management  
KPBU : Kerjasama Pemerintah dan Badan Usaha 
KUH : Kitab Undang-undang Hukum/Civil Code 
LFA : Logical Framework Approach  
MBT : Mechanical and Biological Treatment 
MRF : Material Recovery Facility 
MoEF : Ministry of Environment and Forestry 
MoPWPH : Ministry of Public Works and Public Housing 
MSW : Municipal Solid Waste 
MSWM : Municipal Solid Waste Management 
NGO : Non-governmental Organizations 
NPV : Net Present Value 
OECD : Organization for Economic Co-operation and Development 
OHS : Occupational Health and Safety 
OPEX : Operational Expenditure 
O&M : Operation & Maintenance  
PAD : Pendapatan Asli Daerah/Locally-generated Revenue 
PPA : Power Purchase Agreement 
PPP : Public Private Partnership 
PSP : Prasarana dan Sarana Persampahan/Solid Waste Infrastructures and Facilities  
RDF : Refuse-derived Fuel 
RPJMN : Rencana Pembangunan Jangka Menengah/National Medium-Term Development Plan 
SDGs : Sustainable Development Goals 
SKPD : Satuan Kerja Pemerintah Daerah/Regional Working Units 
SPC/V : Special Purpose Company/Vehicle 
SWOT : Strengths, Weaknesses, Opportunities and Threats  
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TKDD : Transfer ke Daerah dan Dana Desa/Transfers to Regions and Village Fund 
ToC : Theory of Change 
ToR : Term of Reference 
UKL-UPL : Upaya Pemantauan Lingkungan Hidup/Environmental Management Efforts dan Upaya 

Pengelolaan Lingkungan Hidup/Environmental Monitoring Efforts 
UN : United Nations 
UPTD : Unit Pelaksana Teknis Daerah/Regional Technical Implementation Unit 
UUPA : Undang-undang Pokok Agraria/Basic Agrarian Law 
WACS : Waste Analysis and Characterisation Study 
WB : World Bank 
WSA : Waste Supply Agreement 
WtE : Waste to Energy 
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APPENDICES 
 

I. Technical Guidelines for Waste Management in Indonesia  

Number About 

Technical Guidelines S-07-2000-C Landfill Area Specification 
Technical Guidelines T-13-2002-C Recycle system in solid waste management  
Technical Guidelines T-19-2002-C Tidal Landfill Planning Procedures 
SNI 03.3242-1994 Waste Management in Settlements 
SNI 19.2454-2002 Technical Operational Procedures for Urban Waste Management 
SNI 19.3241-1994 Site Selection Procedures 
SNI 19.3964-1994 Waste Generation and Compost Sampling Methods 
SNI 19.3983-1995 Waste Generation for Small and Medium Cities Specifications in 

Indonesia 
SNI 19.6411-2000 Procedures for Maintaining Occupational Safety and Health 

Records 
SNI 19.7029-2004 Individual and Communal Household Composter Specifications 
SNI 19.7030-2004 Compost from Domestic Organic Waste 

Source: Ministry of Public Work and Public Housing Library 

 

II. Government Regulations Organic Solid Waste Management 

Regulation About 

Law No. 32 Year 2009 Environmental Protection and Management 
Government Regulation (PP) No. 27 Year 
2012  

The Environmental Permit 

Minister of Environment Regulation 
(Permen LH) No. 16 Year 2012  

Guidelines for Preparation of Environmental Documents 

Minister of Environment Regulation 
(Permen LH) No. 17 Year 2012  

Guidelines for Public Participation in Environmental Assessment 
Process and Environmental Permit 

Minister of Environment Regulation 
(Permen LH) No. 08 Year 2013  

Procedure of Assessment and Examination of Environmental 
Documents and Environmental Permit Issued Process 

Minister of Environment and Forestry 
Regulation (Permen LHK) No. 26 Year 2018  

Guidelines for The Preparation, Assessment and Examination of 
Environmental Documents and in The Implementation of Electronic 
Integrated Business Licensing Services 

Minister of Public Work Regulation No. 
10/PRT/M/2008  

Type of Business Plan and/or Activities under Public Works that 
Required Environmental Management Efforts and Environmental 
Monitoring Efforts (UKL-UPL) document 

Minister of Public Work Regulation No. 
03/PRT/M/2013  

Implementation of Infrastructure and Facilities of Household and of 
the Kinds Household Waste Handling 

Minister of Environment and Forestry 
Regulation (Permen LHK) No. 59 Year 2016  

Leachate Quality Standard for Waste End Processing Activity 
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III. Important Factors in Integration of Informal Sector 

Important Factors Explanation 

Cooperation and 
organization of the 
informal sector 

The creation of self-confidence and trust among informal sector workers is a prerequisite 
for organizing in cooperatives or small businesses. These are important factor in 
establishing regular relationships with local governments and the private sector. NGOs 
can often help create a sense of interest among informal waste workers, strengthen them 
in forming groups and formalize their status 

Social acceptance of 
waste pickers’ 
activities 

Waste pickers usually come from the lowest social level that have a bad reputation from 
their activities. In order to foster an integration process that is heavily influenced by public 
opinion, the broader public notion of scavengers as vagrants and criminals must be 
transformed into the perception that they are environmental agents and valued partners 
that acting together towards a common goal 

Political will for 
recognition 

National policies and fundamental attitudes towards informal sector activities are the key 
point in this integration. This is also determined by the willingness and creativity of local 
decision makers to use the space in existing regulations to create initiatives with the 
informal sector 

Legal protection 
measures for 
informal workers 

The adaptation of laws, orders, regulations and bylaws municipal levels to the 
requirements of a successful integration process that can be the way for further 
developments. Financial incentives should be available for the recycling industries that 
develop the regional programs in partnership with waste pickers. The municipal 
authorities should also facilitate financial support for the structuring of these 
organizations 

Management and 
technical skills 

The entrepreneurial capacities of informal sector workers and organizations are an 
important factor in the sustainability of informal sector. Municipal authorities can initiate 
some programs to support informal sector integration include facilitating credit, skills 
development and improvements in managerial know-how and marketing to enhance the 
competitiveness of labor-intensive small-scale activities 

Partnerships with 
private enterprises 

There are many sources of potential conflict between the formal waste collection 
enterprises and the informal sector. However, the two can also synergize and seeking 
complementary action that can strengthen the position of informal sector recyclers. In 
addition, the establishment of regular business relationships with private sectors can 
improves income opportunities of informal sector workers 

Access to waste 
materials 

The waste management system planned by the city government must ensure regular 
access to the waste that will be collected and recycled by the informal sector 

Source: (Gunsilius, 2010; Wilson et al., 2006) 
 
IV. The stages of Submitting a Refusal for Land Acquisition 

No Description Explanation 

1 Disclaimer / objection of the 
location by the community 

Community representatives who are authorized to make objection letters 
to agencies requiring land. 

2 Implementing repeat public 
consultation 

Relevant agencies carry out public consultations and deliberations 
regarding refusal to relinquish land rights (Example: compensation price, 
environmental, social, etc.) 

3 Rejecting / objection of the 
result of the re-publication 

Community representatives rejected the results of the public consultation 
and remained in their position to refuse to relinquish their land ownership 
rights 

4 Institution reports - governor to 
establish a study team 

The agency requiring land reports objections to the governor through the 
preparatory team 
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No Description Explanation 

5 Establishing the secretariat of 
the study team 

The governor forms a team of experts to conduct a feasibility study on 
these activities including the feasibility of compensation, environment, 
social etc. 

6 Inventing and assessing public 
rejection 

The review must be carried out in less than 30 days so that it can be 
repeated public consultations to reach an agreement. 

7 Clarify with the community Re-public consultation is carried out by involving the community or 
representatives of the affected community. 

8 Developing recommendations 
to the governor 

The results of the public consultation become recommendations from the 
governor and the expert team in determining the location for 
development etc. 

9 Determining & Developing 
Location or Moving Location 

Activities continue or the location will be moved according to expert 
recommendations. 

 
V. Five Instruments to Perform Public Consultation 

The Instruments Explanation 

Informal 
consultation 

The key purpose is to collect information from interested parties. It take many forms, from 
telephone calls to letters to informal meetings, and occur at all stages of the project 
process. The disadvantage of informal procedures is their limited transparency and 
accountability 

Circulation of project 
proposals for public 
comment 

This form of public consultation is a relatively inexpensive way to gain views from the 
public and is likely to encourage affected parties to provide information. Furthermore, it 
is fairly flexible in terms of the timing, scope and form of responses. in that the circulation 
process is generally more systematic, structured, and routine, and may have some basis in 
law, policy statements or instructions. Responses are usually in written form, but the 
government may also accept oral statements, and may supplement those by inviting 
interested groups to hearings 

Public notice-and-
comment 

Public notice-and-comment is more open and inclusive than the circulation-for-comment 
process, and it is usually more structured and formal. The public notice element means all 
interested parties have the opportunity to become aware of the regulatory proposal and 
are thus able to comment. There is usually a standard set of background information, 
including a draft of the regulatory proposal, discussion of policy objectives and the 
problem being addressed and, often an impact assessment of the proposal and, perhaps, 
of alternative solutions 

Public hearings A hearing is a public meeting on a particular regulatory proposal at which interested 
parties and groups can comment in person. Regulatory policymakers may also ask interest 
groups to submit written information and data at the meeting. A hearing is seldom an 
independent procedure; rather, it usually supplements other consultation procedures. 
Public meetings provide face-to-face contact in which dialogue can take place between 
regulators and wide range of affected parties and between interest groups themselves. 
Depending on their status, authority, and position in the decision process, they can give 
participating parties great influence on final decisions, or they can be one of many 
information sources 

Advisory bodies Advisory bodies are involved at all stages of the regulatory process, but are most 
commonly used quite early in the process in order to assist in defining positions and 
options. There are many different types of advisory bodies under many titles – councils, 
committees, commissions, and working parties 
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VI. Example of Project Risk Mitigation Plan 

 
 
 

Risk Code Risk Classification Risk Description Potential Causes Potential Impacts
 Likelihood 
Score 

 Impact/ 
Consequences 
Score

Total 
Residual 
Risk Score Risk Priorities Risk Mitigation Plan 

MSW 1 Hazard risk 

Physical hazard 
from sharp 
objects (glass, 
metal, needles, 
etc.)

Waste from sharp 
objects is not 
properly 
organized and 
stored.

Physical injuries due 
to exposure to sharp 
objects waste.

3 5 15 Moderate

To give pre- activity 
briefing session with 
all field employees to 
include procedures/ 
instructions, including:
•	Procedure for 
hypodermic needles;
•	Participants 
instructed not to pick 
up litter with hands, 
instead they should 
use litter picker at all 
time.

MSW 2 Hazard risk 

 Waste
Management Site
environmental 
controls
are not adequate

Poor working 
practices. Lack of
knowledge; Lack 
of
maintenance; 
Equipment failure

Environmental 
pollution,
damage to health, 
loss of
reputation; 
Prosecution;
Enforcement action

4 4 16 High

To provide a good 
working practice 
training and to 
establish regular  
equipment 
maintenance 
schedules.

MSW 3 Financial risk

Existing financial 
management 
systems are 
adequate but not 
integrated, 
hampering 
forecasting, 
planning and 
budgeting, 
implementation, 
and monitoring 
& evaluation

The financial 
staffs are not 
supported by an 
integrated IT 
financial system. 
The financial 
staffs are also lack 
in competence in  
preparing an 
integrated 
forecasting, 
planning, 
budgeting and 
implementation. 

Missalocation of 
financial resources 
due to separate 
system in forecasting, 
planning and 
budgeting and lack of 
competence in 
preparing them. 

4 5 20 Cathastropic

To train executing 
agency and 
implementing strategy 
staff on financial 
management and on 
the reporting 
required, supported 
by the capacity 
development 
consultant team.

MSW 4 Operating risk

Delays in 
procurement 
leading to mis-
procurement 
with increased 
costs, claims 
from contractors, 
collusion, and 
manipulation

Procurement 
plans and time 
table is not 
established. 
Monitoring 
system for 
procurement 
process is not 
conducted. 

Misprocurement, 
increased in costs, 
increased claims from 
contractors, collusion 
and manipulations. 

3 5 15 High

•	Close communication 
to ensure adherence 
with procurement 
plans and the 
timetable. 
•	Continual dialogue 
with relevant 
authorities, individual 
consultants, and the 
project 
implementation unit 
occurs during bidding;
•	A procurement 
monitoring system is 
established with 
deadlines and 
responsibilities set for 
each stage of 
procurement 

MSW 5 Operating risk

Poor 
management and 
internal and 
external audit 
policies 

Internal and 
external audit are 
not implemented 

Occurrence of 
unregistered users, 
misuse of funds, and 
lack of incentives for 
transparent 
monitoring of waste 
collection & disposal

3 4 12 Moderate

•	To include a very 
strong provision on 
anti-corruption policy 
in the loan and 
project agreements 
and the bidding 
documents. 
•	To perform an 
interim audit of 
project activities. 
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Risk Matrix Approach 
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