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Southeast Asia’s urban population is projected to rise to nearly 400 million by 2030, requiring significant investment in waste management to cope with the increase in
garbage. The growth in electricity demand is also prompting countries to more than double generation capacity by 2040.The Southeast Asia Waste-to-Energy Market size is
expected to grow from USD 3,325.87 million in 2023 to USD 6,070.97 million by 2028, at a CAGR of 12.79% during the forecast period (2023-2028).According to data collected,
there are more than 100 waste-to-energy projects recently constructed, being built or planned across three major South East Asian markets.

In 2016, Bangkok opened its first waste-to-energy incinerator in the district of Nong Khaem, turning up to 500 metric tons of solid waste into electricity every day.For Thailand,
ranked as the fifth top source of oceanic plastic pollution in the world, addressing waste is a key concern. In 2021, the country produced 24.98 million metric tons of solid
waste, of which only 16% was recycled back into the supply chain, according to the country’ s Pollution Control Department (PCD). The waste problem has become so
pressing that Thailand has set it as part of its national agenda, with waste-to-energy increasingly being pushed as a solution. “The easiest and most suitable way is turning this
waste into energy,” said Pinsak Suraswadi, director-general of PCD. “Moreover, the projects will help cut down greenhouse gas.” Thailand, meanwhile, plans to build 79
waste-to-energy plants in the upcoming years, with a total installed capacity of 619.28 MW, according to PCD. Each will have at least a 20-year operating contract, many built
using international technology or finance. In October, Thailand added waste-to-energy as part of its national carbon crediting system.

Millions of tons of waste especially plastic are dumped in the ocean every year.Upon such concerns and the future disaster mitigation,Indonesian government initiates to
encourage the development of waste management by constructing Waste-to-Energy Power Plants/Pembangkit Listrik Berbasis Sampah or Pembangkit Listrik Tenaga Sampah
Kota referred to as “PLTSa” projects. This project is an environmentally friendly way to overcome waste problems as well as to generate electricity for the nation.On
September 2018,the World Bank,on its website,acknowledged that in Indonesia,a $100 million loan supports the $1 billion national program to reform waste management
practices for around 70 participating cities, affecting around 50 million people.

Indonesian Government supports the PLTSa projects by issuing a Presidential Regulation Number 35 of 2018 on Accelerated Construction of Waste-to-Energy Power Plants
based on Environmentally Friendly Technologies ( “ Regulation” ).In the Regulation, Indonesian government sets out several regions that have to accelerate the PLTSa
construction, as follows: (1) DKI Jakarta Province; (2) Tangerang City; (3) South Tangerang City; (4) Bekasi City; (5) Bandung City; (6) Semarang City; (7) Surakarta City; (8)
Surabaya City; (9) Makassar City; (10) Denpasar City; (11) Palembang City; and (12) Manado City. Local government may partner with business entities selected through public
procurement mechanism.Business entities that have been selected ( “ PLTSa Developer ” ) must have environmental and electricity supply licence. PLTSa Developer is
facilitated in the issuance of development/construction principle licenses. The Minister of Environment and Forestry, the Minister of Energy and Mineral Resources, the
Minister of Public Works and Public Housing, the Minister of Agrarian Affairs and Spatial Planning/Head of National Land Agency, Head of Investment Coordinating Board,
minister as well as head of other agencies and the relevant Local Government in accordance with their authority shall provide supports in licensing and non-licensing matters
as well as the simplification needed by PLTSa Developer.Alike the traditional IPP model, PLN will be the purchaser of the electricity produced by the PLTSa developer, in which
the tariff of 20 MW (twenty megawatts) is USD 13,35 cent/kWh, while the tariff for electricity of more than 20 MW (twenty megawatts) is calculated as follows:Purchased
Price (USD cent/kWh) = 14,54 - (0,076 x the amount of PLTSa capacity sold to PT PLN).It is way higher than The Main Cost Amount/Besaran Biaya Pokok (BBP) National
Plant of 2017 which is amounting to USD 7,66 cent/kWh. The above-mentioned tariff is also higher than other types of renewable power plants.The acceleration of PLTSa
construction is funded by Regional Budget which can be supported by the State Budget. The Indonesian government will support the land acquisition process in accordance
with the law of land acquisition for public interest.

May 6, 2021, President Joko Widodo inaugurated the Waste-to-Electric Energy Processor (PSEL) in Surabaya.The government aggressively continues to encourage
acceleration of waste-to-energy processing facility with eco-friendly technology,especially in 12 cities stipulated within Presidential Regulation No. 35 of 2018.Waste Handling
Director at the Environment and Forestry Ministry Novrizal Tahar informed that his ministry along with other government institutions intensively continue to conduct
assistance and evaluation, especially of these 12 cities.These 12 cities comprise Jakarta, Tangerang, South Tangerang, Bekasi, Bandung, Semarang, Surakarta, Surabaya,
Makassar, Denpasar, Palembang, and Manado.There is one Waste-to-Electric Energy Processor (PSEL), located in Surabaya and inaugurated by President Joko Widodo in 2021,
that is already active.The ministry coordinates with other institutions, such as the Coordinating Ministry for Maritime Affairs and Investment, Coordinating Ministry for
Economic Affairs, National Development Planning Agency (Bappenas), and Energy and Mineral Resources Ministry to expedite PSEL development.The government also
continues to provide assistance to regional governments and other parties to drive the acceleration of PSEL.Earlier, during the Environmental Fund Management Agency's
(BDPLH's) National Meeting here on December 21, President Joko Widodo urged the agency to prioritize funding for waste management and mangrove
rehabilitation.Specifically, the president brought up the waste management project Sunter Intermediate Treatment Facility (ITF) in Jakarta that had yet to be
completed.When the Sunter ITF is completed, it is estimated to process 720 tons of waste per year and produce 35 MW of electricity per day.Southeast Asia’ s largest country
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country’ s waste management system, leading to clogged rivers and plastic waste impacting local marine wildlife.Thus far, there are at least 17 projects proposed for
Indonesia, with a total capacity of at least 134.9 MW. One is already operating in the Jakarta satellite city of Bekasi, along with another in the country’ s second-largest city,
Surabaya.lndonesia included incineration in the country’ s 2021 updated Nationally Determined Contribution (NDC), its emissions reduction pledge under the 2015 Paris
climate agreement, as a way to cut greenhouse gas emissions from the waste sector.

Waste to energy (WtE) projects are set to go some way towards meeting the Indonesian government's ambitious renewable energy targets notwithstanding the far-reaching
effects of the Covid-19 pandemic.'Nationally strategic' WtE projects in Legok Nangka, Bandung and South Tangerang, each with 10-20MW of offtake power capacity, are
expected to be tendered in the coming year while the Indonesian Minister of Energy and Mineral Resources (MEMR) announced a further 12 plants, with a combined capacity
of 234MW, in February 2020, just before the shutdown.

While the timetable for delivery of these plants is likely to be disrupted by the pandemic a healthy pipeline of projects, coupled with a number of recent regulatory reforms,
means the long-term future of WtE projects in Indonesia remains bright. Indeed, market sounding activities for a proposed WHtE facility in Bali took place in November 2020
and steps continue towards implementation of a number of WtE tender opportunites in Semarang and Jakarta for 2021-22.most recently by MEMR Regulation No. 4 of 2020
(the 2020 Regulation). The 2020 Regulation allows procurement to take place by way of direct appointment instead of direct selection in limited circumstances; does away
with the mandatory transfer requirement; and requires PLN to prioritise the acquisition of electricity from renewable IPPs, without the caveat of associated restrictions on
generation capacity.

Energy demand in Vietnam is predicted to grow eight percent by 2030. In addition, due to rapid urbanization, electricity consumption will increase four fold by 2030,
compared to 2014. To manage the growing demand, the government has implemented numerous policies in the clean energy sector in the last five years, including ones
focusing on waste-to-energy solutions.The potential for energy generated from biomass and solid waste is around 2000 MW and 320 MW respectively. However, current
installed capacity is much less at 352 MW and 2.4 MW for biomass and solid wastes respectively.Currently, Vietnam annually generates over 28 million tonnes of waste, with
76 percent of it being disposed in landfills. Waste-to-energy solutions can not only process solid wastes but also generate energy. Vietnam can produce around one billion
kWh in 2020, and six billion kWh in 2050 from waste.The government has set targets for the collection, reuse, and recycling of waste. By 2020, it aims to collect and treat 90
percent of urban solid waste, with 85 percent of it being recycled and reused.In February 2018, the Asian Development Bank and China Everbright International Limited
signed a US$100 million loan agreement to construct waste-to-energy plants in Mekong Delta, which will not only treat solid wastes but also supply electricity to the national
grid. It is the first public-private partnership project in the sector.Future projects are focusing on increasing the number and capacity of waste-to-energy plants in Hanoi, Ho
Chi Minh City, and Mekong Delta.The government has implemented numerous policies for domestic as well as foreign firms involved in waste-to-energy projects.Decision 31
- stipulates the supporting mechanism or development of power generation projects using solid waste;Circular 32 - deals with the development of grid-tied generation
projects using solid wastes and provides a model electricity sale contract for projects using solid wastes in Vietnam; and Decree 118 - deals with investment incentives and
schemes in various sectors including construction of concentrated solid waste treatment zones and collection, treatment, recycling, and reuse of waste.The feed-in-tariff for
power generation projects using solid waste is 10.05 U.S. cents per kWh (direct burning) and 7.28 U.S. cents per kWh (burning of gases from landfills). Incentives include tax
holidays, exemption of import duties for equipment, land rent exemptions, and low-interest loans.Although the potential of solar and wind energy is much higher than solid
wastes in Vietnam, waste-to-energy projects have a two-fold benefit: It helps in generating energy and the processing of waste, which has grown exponentially in urban
Vietnam.In addition to increasing investments in new plants or capacity expansion of existing facilities, the government also needs to focus on promoting research in
cleantech and support the domestic firms financially as its take time to recover capital investments in the sector.

WTE plants play a crucial role in managing solid waste in Malaysia and at the same time be able to generate electricity to be sold to the off-taker, usually the utility, or to be
used internally to operate the WTE plants.The Ministry of Housing and Local Government of Malaysia has planned to develop six (6) WTE plants across Malaysia by 2025. In
exploring more integrated waste management solutions, the Government, through Budget 2020, has extended the Green Technology incentive to 31 December 2023. The
incentive is expected to encourage firms to rethink their approach by incorporating waste management techniques that include collection, storage, composting and disposal
with other core recycling, recovery or waste treatment activities.Apart from that, Malaysia, as part of its commitment under the Paris Agreement, is targeting to cut carbon
intensity against GDP by 45% by 2030 compared to 2005 levels. This can be partially achieved through converting waste into energy. producing electricity which will also
contribute towards a greater share of the national electricity generation mix under the renewable energy category.Prior to the COVID-19 pandemic, Malaysia was reportedly
generating Municipal Solid Waste (MSW) amounting to around 37,560 tonnes per day in 2019, which is equivalent to approximately 1.17 kg per person per day. Food waste
accounts for 44.5% of the total MSW (Figure 1). MSW in Malaysia is projected to have a 3-5% increase in annual generation rate.In Malaysia, close to 78% of the population
concentrate in cities. In Kuala Lumpur, the capital of Malaysia, alone, 3,000 tonnes of food waste is generated every day.The Malaysian authorities are facing strenuous
challenges in food waste handling and treatment. Food waste imparts the environmental issue due to its improper separation with municipal solid waste. According to
research, the majority of waste or trash from households or commercial buildings is collected and sent to landfills, where it is eventually buried. Such treatment casts the
concern of creating harmful greenhouse gasses, namely methane, that can worsen global warming.In Malaysia, most of the landfills are open dumpsite and 89% of the
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landfills, causing pollution and scarcity of land to accommodate an ever-increasing demand for space for landfill construction. 89% of MSW in Malaysia enters directly into
landfills with minimal treatment, whereas only 1% of the total incoming MSW receives proper treatment. In Malaysia, 50% of landfills are open dumping sites; 30%
use-controlled tipping; 12% are controlled landfills with daily cover; 5% are sanitary landfills without leachate treatment facility; and the other 5% are sanitary landfills with
leachate treatment. Within the coming 10 years (by 2030), over 80% of the Malaysian open dumping landfill sites are to be shut down as they reach full capacity [8]. The
major MSW fractions generated in Malaysia are 45% organic material, 13% plastics, 12% diapers, 9% paper, 3% glass, 3% metal and others.Organic waste represents the
largest portion of the total solid waste produced by Malaysians therefore making landfills a potential source of landfill gas (LFG). Nevertheless, decommissioning a landfill
involves the process of obtaining other lands and is an environmentally challenging process. This will make land scarcer in the future. Employing waste-to-energy solutions
can solve two problems at once, namely the demand for more energy and the continuous increase in MSW generation. Hence, waste is no longer an undesired product from
the society but a new resource by treating non-recyclables and non-reusables from MSW to generate a substantial amount of energy for urban use while preserving scarce
lands.Additionally, proper solid waste management can help preserve Malaysia's rivers and water bodies. There are almost 1800 rivers in Malaysia. Sadly, more than half of
these rivers have been polluted and destroyed. Improper solid waste management contributes greatly to river pollution.The Malaysian authorities are studying various
solutions that can generate energy from MSW through WTE treatment namely thermal, biological and landfilling through LFG. Malaysia hopes to play a positive role
internationally in offsetting the world” s carbon emission by generating electricity from waste and to push forward a greater share of RE in the national electricity generation
mix.In Malaysia, households are the main source of total solid waste generation, which accounts for 65% compared to commercial and institutional at 28% and industry at
7%.Therefore, WTE via thermo-chemical waste treatment pathways like incineration and gasification are believed to play a crucial role in managing household solid waste by
reducing the volume of MSW by up to 95% before entering landfills.In Malaysia, the use of incineration as WTE is only present in a very limited quantity at a small scale. A
total of 80% - 95% of MSW volume can be reduced by incineration. Back in 2011, several incineration projects with the expenditure of RM 187.74 million had been
commenced by the Ministry of Local Government and Housing (MHLG) Malaysia to manage MSW. These included five units of small-scale incinerators of rotary kiln type that
were erected in five tourism spots (Table 3): Pulau Langkawi (100 ton/day), Pulau Labuan (60 ton/day), Cameron Highlands (40 ton/day), Pulau Pangkor (20 ton/day), and
Pulau Tioman (10 ton/day).

Singapore's growing population and booming economy have contributed to a 7-fold increase in the amount of solid waste disposed from 1,260 tonnes a day in 1970 to a peak
of 8,741 tonnes a day in 2021.Solid waste management in Singapore begins at homes and businesses. Waste that is not segregated at source is then collected and sent to the
waste-to-energy plants for incineration. Incineration reduces the volume of solid waste by about 90% and energy is recovered to generate electricity.The ash residues from
the incineration process are sent to the Tuas Marine Transfer Station (TMTS) and, together with non-incinerable waste, are barged over to Semakau Landfill for disposal.
Philippines Senate President Juan Miguel Zubiri has filed a bill seeking to establish a national energy policy and regulatory framework for facilities using waste-to-energy (WTE)
technologies that would address solid waste management problems, and provide an alternative source of energy.In his Senate Bill (SB) 1746, or the “Waste to Energy Act,”
Zubiri noted that as the country develops, the population increases rapidly along with more improvements in our way of life, increasing the volume of waste created.Citing
the assessment of the Environment and Management Bureau, the country is projected to generate 92 million tons of waste from 2022 to 2025. “ Unfortunately, our solid
waste disposal system is yet to keep up with the continuously increasing amount of household and domestic wastes that we produce. This bill seeks to help address our solid
waste management problems by encouraging the development of environmentally sustainable innovations in the recovery, conservation, processing, treatment, and disposal
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of solid waste by using WTE technologies,“ Zubiri said in his explanatory note.According to the Senate leader, WTE uses various technologies to convert non-recyclable waste
materials into usable heat, electricity, or fuel through a variety of processes. “That way, not only would we be able to prevent our landfills from being filled up, but we can
actually harness usable energy from non-recyclable waste,” he said.“ The bill will also address the problem of limited land in many local government units (LGUs), particularly
in our island provinces or municipalities, which makes it difficult for them to provide for appropriate sanitary landfills,”  Zubiri said.

Under the proposed measure, WTE will be classified as another renewable energy resource, and WTE facilities will serve as a solid waste management facility and an energy
production facility.To protect the environment, safeguards will be provided in the proposed measure to make sure that the innovation will not be at the cost of health or
environmental safety.

SB 1746 mandates the respective roles of the Department of Energy (DOE), Department of Environment and Natural Resources (DENR), Department of Health (DOH), LGUs,
and the National Solid Waste Management Commission (NSWMC) in the effective implementation of this Act.It also provides penalties for various violations committed under
the measure, ranging from suspension to dismissal from the service, as well as fines of up to PHP2 million and prison terms of up to six years for LGU and government agency
officials.Meanwhile, penalties for individuals found violating this Act shall be penalized with fines not less than PHP1 million, and imprisonment of up to three years.An
amount of PHP15 million for the DOE; PHP300 million for the DENR; PHP15 million for the DOH; and PHP 27 million for the NSWMC, shall be charged from their current
respective funds for the initial implementation of this Act.Amounts necessary for the sustainable implementation of this Act shall be included in the Annual General
Appropriations Act.

Myanmar’ s first-ever Yangon Waste to Energy Plant has been built with minimal environmental impact, and the plant generates 760 kilowatts of electricity per day,

according to the Yangon City Development Committee (YCDC).
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The Kingdom of Cambodia currently produces about four million tonnes of rubbish each year, according to the Ministry of Environment.The environment ministry said
Cambodia produces more than 10,000 tonnes of waste per day, with Phnom Penh alone accounting for between 2,700 and 3,000 tonnes.Out of the daily tonnage of garbage,
food waste makes up 57 per cent; plastic waste about 18 per cent; paper waste six per cent; rubber and similar wastes about 0.2 per cent. Grass, wood, fabric and stone
waste amount to 18 per cent.Heng Kimhong, research and advocacy programme manager at the Cambodian Youth Network (CYN), supported the scheme, saying that it
allows Cambodia to do its best to manage waste, protect the environment and accelerate trash collection to prevent garbage being strewn about the streets.He asked that
the government accelerate the scheme and encourage and boost investment in recycling garbage into energy-producing fuel because waste management in Cambodia needs
improvement.The Ministry of Mines and Energy is preparing to develop a project converting waste to energy at dumpsites in Phnom Penh.The project was unveiled for
discussion at a meeting held last week led by H.E. Suy Sem, Minister of Mines and Energy, with representatives from the Asian Development Bank (ADB).During the meeting,
the ministry permitted a study to select appropriate options and to determine the composition of the waste at a landfill in Dangkor district, Phnom Penh.

The project is being conducted with technical support and advice from ADB and a firm named Infrastructure of Asia Singapore, according to the ministry.The waste-to-energy
project comes at a time when the Cambodian government is preparing a national policy on waste management as the growth of waste steadily increases.According to a
report from the Ministry of Environment, Phnom Penh produces around 2,800 tons of waste per day.Victor Jona, General Director of Energy at Ministry of Mines and Energy,
said that the project on converting waste to energy is important given that it will solve waste management problems and helps create new power sources.He added that the
ministry continues to encourage investment in waste-to-energy projects, as dozens of investors have expressed interest in the project.

The World Bank Board of Executive Directors approved a $60 million International Development Association credit to support Cambodia’ s improvement of solid waste and
plastic management. The project will be co-financed by a grant from the PROBLUE Trust Fund in the amount of $3 million.Economic growth, urbanization, and tourism have
led to a substantial increase in solid waste and plastics use in Cambodia over the years. As a result of low collection rates and inadequate treatment and disposal of waste,
the dumping of waste and plastics in the environment and waterways, street littering, and the practice of burning have become widespread. In addition, inadequate
regulatory frameworks, policies, and enabling conditions are limiting the effectiveness of waste management efforts. “ The government has placed improvement of solid
waste and plastic management increasingly high on the national agenda as stated in the Municipal Solid Waste Management Policy 2020-2030,” said Samdech Krolahom Sar
Kheng, Cambodian Deputy Prime Minister and Minister of Interior. “ Supporting implementation of Sub-decree No. 113 on solid waste management to enhance the
effectiveness, transparency, and accountability of waste services and management, and protect public health, environmental and landscape aesthetics in Cambodia is an
important priority.” The Cambodia: Solid Waste and Plastic Management Improvement Project will support the Government of Cambodia’ s efforts to strengthen institutional
capacity for solid waste and plastic management at the national and sub-national level, enhance the performance of the private sector engaged in waste services, and
improve waste fee systems to support improved solid waste operations that are environmentally, financially, and socially sustainable. The project design incorporates
qualifying criteria for municipalities for participation in the project and to ensure the readiness of participating municipalities to sustain investments. “Improved solid waste
and plastic management is critical for Cambodia’ s economic and social development, including its tourism sector,” said Maryam Salim, World Bank Country Manager for
Cambodia. “Marine plastic pollution is a transboundary issue, and this will support marine plastic solutions at the national level. This project will also support greater access
for households to regular waste collection, and with increased landfill, recycling, and composting capacity, there will be positive impacts for public health, the environment,
and tourism.” The project will be implemented by the Ministry of Interior, the Ministry of Environment and the Ministry of Public Works and Transport together with the
relevant sub-national administrations.

The government of Laos and a private company in Vientiane have signed an agreement to study the possibility of using waste to generate energy across the country.KPL
reports that the cooperation agreement was signed between the Ministry of Energy and Mines and the Vientiane Waste Management Company (VWM) to study the energy
efficiency of waste to generate power.

Authorities believe that harnessed energy from waste could then be used to develop the infrastructure of electric vehicle charging stations, and power electric vehicles to
transport waste in Vientiane capital, Luang Prabang, Khammouane, Savannakhet, and Champasack provinces.The feasibility study is based on aspects like the
economic-technical study, economic-financial analysis, supply chain in waste collection, disposal, transportation, and access to community waste sources, according to the
report.Chantho Mailattanapeng, Deputy Director General of the Institute of Renewable Energy Promotion of the Ministry of Energy and Mines, and Khamla Nakavong,
Director of Vientiane Waste Management Company, witnessed the signing of the agreement.

This cooperation between the public and private sectors will assist the government in planning and managing effective waste disposal, reduce the investment of public funds,
as well as improve human resources skills for similar work.

Brunei plans to build a waste incineration plant that can process 800 to 1,000 tons of waste per day to generate electricity, said Dato Mohd Juanda, the country's minister of
development.

According to the local daily Borneo Bulletin on Sunday, the minister said during the elaboration of his ministry's annual budget at the Legislative Council meeting that the

waste incineration plant would achieve more resilient and efficient solid waste management and stress the need for a much smaller area for landfills.



Based on the previous successful 8 times Asia Waste to Energy Congress in China.To explore msw industry ‘s future development strategy, exchange the asean countries and
international latest and most environmental friendly msw management technology, share the successful experience of asean countries and international enterprises in msw
management industry, hereby ASEAN Waste to Energy Week 2023 will be scheduled on 1620 Oct in Bangkok Thailand.We sincerely invite you taking the time to attend
the " ASEAN Waste to Energy Week 2023 ", share with us your views and suggestions concerning the msw management industry. We look forward to provide a platform for
the entire waste management supply chain, promote the policy complement, business cooperation, networking the technology as well, make a contribution for the highly

efficient waste management industry.
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