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Abstract

Waste management has become an unprecedented global challenge, and it requires a global effort
to improve and move towards a circular-economy model. This policy brief will discuss the need
for an integrated sustainable waste-management system as part of the circular-economy model,
how it relates to project financing, and policy recommendations for effective implementation.
From experience, it has been confirmed that efficient resource allocation in the circular economy
is not market driven. This model requires central government leadership, stakeholder collaboration
and significant financing. Government action will trigger the participation of other parties to
finance waste management.
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Challenges

Waste management has become a worldwide concern. A report by the World Bank (2021) predicted that
by 2050 waste production will be 73 percent higher than in 2020. This appears to be inevitable due to
growing populations, urbanisation, economic development and consumption. The escalation of waste will
mostly be driven by middle-income countries, in which waste generation will increase fivefold over the
next three decades. According to the data, only 71 percent of global solid waste is collected and 29 percent

is openly dumped.

Poorly managed waste poses threats to the environment and hinders national and local governments’ goals
of providing a welfare society. It is happening in developed countries (Shooshtarian, Magsood, Caldera,
and Ryley, 2022) and developing countries (David, John, and Hussain, 2020). The main stakeholders are
municipal governments, which usually collaborate with central authorities and private entities (Guerrero,
Maas, and Hogland, 2013). The involvement of stakeholders, along with a supportive environment, is
critical to waste management (Guerrero et al., 2013; Naveen, 2021). A case in Bangalore, India showed
that the waste-management system failed because the institution under the local authority suffered from a
lack of adequate finances, technical knowledge, waste data, policies and law enforcement (Naveen, 2021).
Most of these factors are inherently dependent on the central government. Thus, central authority
intervention is necessary, which can integrate the waste-management system, and then direct local
problems to find solutions (Shooshtarian et al., 2022). Nevertheless, municipalities and their residents are
still the main actors. They should use a variety of methodologies, regulations and practices for waste
treatment, such as controlling consumption behaviour and recycling valuable waste, as well as

transforming waste into other sources including energy.

The traditional waste-management system, which is mostly associated with incineration (Tsui and Wong,
2019), collects and blends all the waste from upstream sources until it is accumulated in the final collection
center downstream. Thus, it is difficult to apply appropriate technologies to manage the waste properly in
terms of economic, social and environmental perspectives, which eventually leads to high project costs
(Shekdar, 2009). Therefore, an intervention in the comprehensive system must bring stakeholders together
to solve problems (Mani and Singh, 2016; Shekdar, 2009; Wilson et al., 2015). The use of information
and communication technology is crucial for conducting sustainable waste treatment, using the Internet of

Things as the integrator (Fatimah et al., 2020).
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From the finance perspective, an integrated system would allow for more effective financing of waste-
management practices and reduce the environmental impact (Khan et al., 2022). The World Bank (2018)
emphasised that waste management is not an economic activity for generating income but a public service
that involves external financing and cost recovery. Thus, external funding will be the backbone of

sustainable waste management.
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Proposals for G20

The increasing urgency to address the adverse effects of climate change has driven international awareness
of the circular-economy model. A circular economy suggests retaining materials instead of disposing of
them, which will reduce energy demand and wasted resources by cutting off unnecessary materials from
the product lifecycle. Therefore, applying a circular economy leads to sustainable development.
Nonetheless, it requires disruptive changes because national development will no longer be achieved
solely by producing more goods and replacing them, but by maintaining and reusing them. To achieve
that, integration between sustainability and business development is essential (Ritzén and Sandstrom,
2017). The processes used to transform waste into energy, fuels and other value-added products are crucial
to a circular economy (Moustakas, Rehan, Loizidou, Nizami, and Naqvi, 2020). Hina et al., (2022)
introduced a circular-economy conceptual framework that suggests the necessity of collaborative work

and social inclusion.

The application of the circular economy leads to integrated sustainable waste management (ISWM).
Financing is a critical factor for building ISWM because the initial formulation of the project is technology
driven. The more unmanaged waste in a household, the more technology is needed to manage it. This also
applies to the environmental impact, where more state-of-the-art machines are required to manage the
waste. This problem leads to high project costs. Thus, technology involvement should be considered not
only when it is technically feasible (considering the waste composition and volume) and sufficient
technical capacity exists but also when people are ready to pay higher costs for waste services (World

Bank, 2018).

Moreover, the available ISWM revenue to recover the investment is limited. Tipping fees are usually low,
and the sale of electricity is restricted since the tariff is higher than fossil fuel-based electricity (i.e., coal),
and the other by-products (i.e., refuse derived fuel [RDF] and compost) are difficult to sell. This situation
makes ISWM projects less attractive for private investment, and at the same time, too big to be handled
alone by the government. Waste management becomes a vicious cycle and more difficult to solve. Hence,
waste-management service delivery models should be aligned with the local context (such as financial,

operational and administrative requirements), need and policy objectives (World Bank, 2021).
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This policy brief proposes a circular-economy concept with an integrated financing framework consisting
of three actionable policy recommendations for stakeholders to set up a sustainable, resilient and inclusive

business model based on waste management.

First, the circular economy implementation is backed by the regulatory role of the central

government.

A circular economy needs an integrated approach, from households to higher levels of government, from
upstream to downstream processes. To succeed, the circular economy relies on changing behaviour in a
society — this is the part where the government plays a crucial role. Changing behaviour can either be

coercive, such as by applying the polluter-pays principle, or voluntary through optional incentives.

The central government plays a major role in formulating the regulations on waste management (Calvo,
Varela-Candamio, and Novo-Corti, 2014). The government should supervise stakeholders in the
implementation of the regulation because stakeholders tend to be less concerned about the implementation
of the circular economy, where there are no incentives for doing so or penalties for failing to do so. In
addition, local government should define the coverage of waste collection and ensure it can be captured
by the solid-waste management and recycling system (Wilson et al., 2015). All the waste data should be

managed to inform the later stages of the circular economy.

While in midstream, manufacturers also have an important role in the recycling process. Government
regulation and its enforcement can raise the producer's awareness of the urgency. However, the applied
regulations also need to address the sustainability of the business processes — the supply chain starting
from sourcing the raw materials, to the production of new goods by original equipment manufacturers
(OEMs), to the waste that will be managed by waste management firms (WMFs) (Geda, Ghosh,
Karamemis, and Vakharia, 2020). As a form of penalty, environmental taxes can be levied on OEMs to
internalise the management of waste from the production of goods, while WMFs can get subsidised
incentives for carrying out proper waste-recycling management processes. However, the sustainability
efforts will be complicated because new products for recycling may experience changing levels of
community demand. Therefore, the government needs to consider every complexity of product design

involved in the recycling cycle — but still provide optimal product-market sustainability.
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Lastly, downstream, waste data collected by a government body in the upstream process might be used by
the WMF to choose the appropriate technology to manage the waste properly in terms of the recycled
products and environmental impact. Moreover, the waste management performance can be measured by

the recycling rate, disposal control and monitoring (Wilson et al., 2015).

Second, the central government takes control of the national strategy, while local governments play
a role in providing data, implementing public education and adjusting strategies by considering

their regional social capital.

India’s evolution in its municipal solid-waste management is a good example of the central government’s
role and stakeholder collaboration among municipalities and the private and informal sectors. Not only is
the central government in charge of forming solid-waste management laws and rules, framing policies and
preparing guidelines and manuals, but it also helps the local government. It assists the local government
in advancing solid-waste management practices and execution in terms of administration, financial

management, technical systems and environmental safeguards (Priti and Mandal, 2019).

The central government oversees the national strategy through the establishment of regulations, mapping
and strengthening regional capacities and creating markets. The central government, which has a national
target, must have a comprehensive strategy to realise the target goals. A top-down approach needs to be
implemented where the central government has the regulatory instruments to support efforts to reduce
waste creation, either by imposing taxes or providing incentives and fiscal support. Applying the polluter-
pays principle (i.e., carbon tax, environmental tax), imposing a penalty for companies and households that
produce excessive waste, providing proper incentives (i.e., recycled product tax incentives), government
monitoring of legal waste disposal and delivering fiscal support to the local government (i.e., tipping fee

subsidies) should be designed to shift people's behaviour.

The experience of the European Commission shows that landfill taxes can reduce the use of landfills
(Andretta, D’Addato, Serrano-Bernardo, Zamorano and Bonoli, 2018). Through environmental taxes,
Italy managed to reduce landfill disposal and increase recycling and composting waste due to a relatively
high landfill gate fee. Nevertheless, a common awareness in society of the urgency of waste management
is difficult to achieve. Therefore, the government can impose environmental taxes on producers of goods
and charge fees for removing waste from households. However, the government needs to pay attention to

the possibility of illegal dumping of waste, and thus, monitoring is required. The monitoring will be more
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effective if the community is involved. The government also needs to enforce the monitoring rules against
violators (Choe and Fraser, 1999). Lax regulations and enforcement can be the major causes of failure in

reducing the level of illegal waste disposal (Calvo et al., 2014).

The central government should also map the potential and capacity of each region so that it can allocate
the appropriate resources and connect the useful assets between regions. The waste prevention and
minimisation approach needs to be adjusted to the social capital of the local population. In Bali, Indonesia,
local culture (tri hita karana) directs people towards more responsible behaviour regarding waste
management (Surachman, Handayani, Suhendra, Zaki and Proboretno, 2021). Sharing resources can also
be applied to infrastructure needs such as landfills, solid-waste transportation and information systems.
Moreover, the involvement of the community can be optimised. Therefore, the major role of the local

government is to fully understand the character of the local community.

Likewise, concerning the waste-treatment approach, the results of waste transformation need to be
adjusted to the existing needs. For example, waste-to-energy operations should be built in areas that still
have electricity needs. Waste to RDF converters should be built in areas that have RDF demand and are
close to industries that need it, such as cement plants. By mapping the potential of the area, the central
government can create an effective market for waste-management output, which should efficiently
maintain supply according to the needs and demand. The sustainability of the waste-management industry

is ensured by producing sustainable resources from waste processing.

Both the central and local governments also have access to digital technology start-ups in their areas. In
Indonesia, several digital technology start-ups have emerged and offered solutions to address
environmental problems (Good News From Indonesia, 2021). They contribute to various fields, including
waste collection and treatment services, monitoring waste management, and information systems
regarding the nearest waste bank. The central government can involve them in mapping the potential and

problems, as well as in creating information systems and technology that can be used on a national scale.

Third, on the financing side, there is an urgency to improve stakeholder engagement in structuring

waste-management projects to lower costs.

ISWM projects require collaboration among stakeholders, especially regarding the financing aspects
(Asefi and Lim, 2017). According to Jabeen et al. (2022), in Pakistan it is necessary to convert solid waste

into energy, but without the government’s support it will not be financially feasible.
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The central government needs to provide direct support, such as the Viability Gap Fund (VGF), from the

state budget. The VGF reduces investment costs for the private-sector party.

In addition, the central government is recommended to apply green budget tagging in its budget
mechanism, such as green bonds or social impact bonds (SIBs), to support green project financing. Green
bonds are attractive to investors, financial institutions and governments because they can respond to the
growing awareness of systemic climate damage (Deschryver and de Mariz, 2020). However, the major
concerns involve standardisation of the issuance process and whether the green bonds do represent the
required environmental transformation (Verma and Agarwal, 2020). Hence, the government should
prepare the road map and identify its critical path before it is launched on the market. On the other hand,
recent reporting suggests that the global investment needs cannot be met by current trends in proceeds
allocation (Tolliver et al., 2019). Thus, an opportunity to expand the issuance of green bonds combined
with other mechanisms of environmental finance is available to help meet the targets of local United

Nations Sustainable Development Goals (SDGs) and the worldwide Paris Agreement.

Another instrument to mobilise resources is the SIB, or sustainable development bond (SDB). The SDB
extends the issuer’s explicit commitments to sustainability impact projects that are measurable and
auditable (Bilotta and Brookings, 2021). SDBs differ from traditional bonds since they provide added
value related to the final use of the sources. Not only do the SDBs answer the need to meet investment
targets linked to environmental, social and corporate governance, but they also can be associated with the
better financial condition of the issuer. From a local perspective, SDBs can be more attractive by pooling
small bond issuances, thus reducing transaction costs and attracting private investors. (Bilotta and
Brookings, 2021). However, to make the project attractive for the private-sector party, the central
government needs to provide indirect support (i.e., government guarantees). The local government, as the
main stakeholder in waste management, can also raise funding by issuing municipal SIBs. However, this

concept is still undeveloped, especially in developing countries.

After all the above government actions have been taken, the private-sector parties can participate in the
projects more easily. Their involvement is important because the project will gain efficiency and achieve
sustainability. To lower the cost of funds, multilateral institutions (i.e., the World Bank, ADB, JICA, AIIB)
and other development banks can also be invited. Beirne (2021) states that multilateral institutions should
fulfill their role to support climate-vulnerable developing countries. In this case, the institutions are needed

to cover technical and financial support for waste-management projects.
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Some international initiatives have been implemented such as the Global Climate Fund and the SDGs.
These initiatives should be enhanced in terms of technical project assistance coverage and project

financing.

Although questions continue to arise regarding the stable operation of global philanthropy, and with every
nation still financially struggling due to the recent pandemic, it is worth exploring the use of local social
capital. Bilotta and Brookings (2021) proposed local infrastructure financing by looking for innovative
solutions that support investment requirements and the environment. Small businesses and small-scale
entrepreneurs tend to invest their earnings in the local economy. In this sense, they could contribute further
by investing in the SDBs. Meanwhile, Muslim-majority countries can utilise Islamic social funds (i.e.,
wagqf) and endowments for a good purpose and sanctioned by Islamic law (Abdullah, 2018; T. Khan,
2019). Ari and Koc (2021) propose a wagf-owned financial intermediary as an alternative equity-based
financing model. The study demonstrates that, by considering long-term social implications, economic
growth and environment-friendly projects, wagf-based institutions have significant potential for aiding the
achievement of SDGs.

All the above collaborative financing resources can be strategically used to form a blended finance scheme
and mobilise additional external private commercial finance. However, the scheme needs to be designed
systematically based on the project life cycle to achieve the optimal result. Indonesia has the experience
of arranging a local waste-management project involving the participation of central government, local
governments, multilateral agencies, and the private sector. However, the involvement of multilateral
agencies in the project was not by design but was later realised during project structuring. Thus, it is
difficult to replicate. Hence, the central government needs to establish a framework of a blended financing

scheme to realise an ISWM system by implementing a pilot project.
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Conclusion

To conclude, this policy brief explains the challenges that governments are facing in financing sustainable
waste management. The ISWM system and its prerequisite condition for achieving optimal financing are
discussed as the entry point and manifestation of a circular economy. The circular economy is a disruptive
model for the mainstream open economic development, and Group of 20 (G20) nations have a strategic
role in supporting the establishment of such an ecosystem. The major challenges come from the coercive
role of central authorities and financial structuring. To address these challenges, this policy brief suggests
three integrated approaches to creating an inclusive and resilient waste-management infrastructure.
Central governments should 1) direct the proper regulatory instruments that are necessary for manifesting
circular-economy behaviour; 2) take charge of the national strategy through the establishment of
supporting regulations, mapping and strengthening of regional capacities, and creating markets; 3)

structure projects to achieve sustainable financing and lower costs.
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