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Abstracts

Waste-to-Energy System Market Summary

Introduction

The waste-to-energy (WtE) system market encompasses technologies that convert

municipal and industrial waste into usable energy forms, primarily through incineration,

but also via gasification, pyrolysis, and anaerobic digestion. WtE systems, with

incineration being the most prevalent, transform municipal solid waste (MSW)—including

food scraps, product packaging, clothing, furniture, and lawn clippings—into electricity,

heat, biofuels, or other energy forms. Originating in 1874 with the first incinerator built

by Manlove, Alliott & Co. Ltd. in Nottingham, UK, WtE has evolved into a controlled

waste management method alongside landfilling and recycling. Globally, approximately

13% of MSW is processed in WtE facilities, particularly in densely populated, land-

scarce regions like Japan, Denmark, Sweden, Germany, and France, where

incineration handles significant waste volumes (e.g., 40 million tons annually in Western

Europe). The market is driven by rising waste generation, projected to reach 3.4 billion

tons by 2050 due to urbanization and population growth, and increasing demand for

renewable energy. In 2023, the EU and UK included WtE in their Emissions Trading

Scheme, boosting its adoption in Europe. The Middle East, notably Dubai, hosts the

world’s largest WtE facility, operated by Warsan Waste Management Company,

processing 1.9 million metric tons annually and generating 200 MW daily. In contrast,

the U.S. lags due to abundant land and cost-effective landfilling. Trends include

advanced emission controls, carbon capture integration, and circular economy

initiatives, while challenges involve high capital costs and public concerns over

emissions.
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Market Size and Growth Forecast

The global waste-to-energy system market is projected to reach USD 40–45 billion by

2025, with an estimated compound annual growth rate (CAGR) of 5%–7% through

2030. This growth is fueled by increasing waste volumes, supportive government

policies for renewable energy, and technological advancements in emission reduction

and energy efficiency. The market benefits from global urbanization trends and the need

for sustainable waste management solutions, particularly in regions with limited landfill

space.

Regional Analysis

Asia Pacific holds the largest market share, estimated at 45%–50%, with a growth rate

of 6%–8%. China dominates, operating over 900 WtE plants and processing vast MSW

volumes under its “waste-free city” initiative launched in 2019. Japan, with over 380

plants, diverts 75% of MSW to incineration, emphasizing biological WtE technologies.

India supports growth through government subsidies and projects like the 2024 Indore

WtE plant. Europe, with a 35%–40% share and a growth rate of 5%–7%, is led by

Germany, Sweden, Denmark, and France, where stringent regulations and EU

directives (e.g., 65% municipal waste recycling by 2035) drive WtE adoption. North

America, with a 10%–15% share and a growth rate of 3%–5%, sees slower growth in

the U.S. due to landfilling preferences, though Canada advances through projects like

Alberta’s carbon-capture-ready WtE plant. South America, with a 2%–5% share and a

growth rate of 2.5%–4.5%, is driven by Brazil’s urban waste challenges. The Middle

East and Africa, with a 2%–5% share and a growth rate of 2%–4%, are emerging

markets, with Dubai’s Warsan facility leading and countries like the UAE and Egypt

investing in new projects.

Application Analysis

Electricity: This segment, accounting for 50%–55% of the market, is expected to grow at

a CAGR of 5.5%–7.5%. Electricity generation via incineration or gasification dominates,

driven by global energy demand (projected to grow 3% annually through 2025 per IEA).

Trends include combined heat and power (CHP) systems for enhanced efficiency.

Heat: Representing 25%–30% of the market, this segment is projected to grow at a

CAGR of 4.5%–6.5%. Heat generation, prevalent in Europe’s district heating networks

(e.g., Sweden and Finland), achieves up to 90% efficiency via CHP systems.
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Bio-fuels: Comprising 10%–15% of the market, this segment is expected to grow at a

CAGR of 5%–7%. Biofuels like biogas and syngas are gaining traction in Asia and

Europe, driven by demand for clean vehicle fuels and advancements in anaerobic

digestion.

Others: Accounting for 5%–10% of the market, this segment, with a CAGR of 4%–6%,

includes applications like steam for industrial use, with trends focusing on niche energy

recovery methods.

Type Analysis

BOT Model (Build-Operate-Transfer): Expected to grow at a CAGR of 5%–7%, BOT

models involve private companies building and operating WtE facilities before

transferring ownership to public entities. Popular in Asia (e.g., China and India), BOT

models attract private investment through public-private partnerships (PPPs).

EPC Model (Engineering-Procurement-Construction): Projected to grow at a CAGR of

4.5%–6.5%, EPC models focus on design and construction by contractors, offering

flexibility for municipalities. Common in Europe and the Middle East, EPC projects

emphasize advanced technologies like carbon capture.

Key Market Players

Covanta: A U.S.-based leader, Covanta operates over 40 WtE facilities globally,

focusing on incineration for electricity and heat, with a strong presence in North America

and the UK.

Mitsubishi Heavy Industries: A Japan-based firm, Mitsubishi Heavy Industries provides

advanced incineration and gasification solutions, serving markets in Asia and Europe

with high-efficiency technologies.

Hangzhou Steam Turbine & Power Group: A China-based company, Hangzhou

specializes in WtE steam turbines, supporting electricity generation in Asia’s growing

WtE market.

China National Material Group: A China-based conglomerate, it supplies materials and

equipment for WtE plants, contributing to China’s extensive incineration infrastructure.
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Sinoma Development Co. Ltd.: A China-based firm, Sinoma focuses on EPC services

for WtE facilities, emphasizing sustainable construction in Asia.

China Senyuan Electronic Co. Ltd.: A China-based manufacturer, Senyuan produces

electrical systems for WtE plants, supporting China’s “waste-free city” initiatives.

Dalian East New Energy Development Co. Ltd.: A China-based company, Dalian East

develops WtE solutions, focusing on incineration and biofuel production for regional

markets.

Top Resource Conservation Engineering Co. Ltd.: A China-based firm, Top Resource

specializes in WtE plant construction, leveraging advanced emission control

technologies.

Nanjing Kaisheng Kaineng Environmental Energy: A China-based manufacturer,

Nanjing Kaisheng provides incineration and gasification systems, serving Asia’s

municipal waste management needs.

Porter’s Five Forces Analysis

Threat of New Entrants: Low to Moderate. High capital costs, regulatory

compliance, and technological expertise create barriers, though regional players

in Asia pose a moderate threat due to lower operational costs.

Threat of Substitutes: Moderate. Recycling, composting, and landfilling compete

as waste management alternatives, but WtE’s dual benefits of energy

production and waste reduction limit substitution in land-scarce regions.

Bargaining Power of Buyers: Moderate to High. Municipalities and industrial

clients have leverage due to multiple suppliers, but specialized technologies like

CHP systems reduce switching options in premium markets.

Bargaining Power of Suppliers: Moderate. Suppliers of waste feedstock and

advanced equipment hold some power, but abundant MSW and standardized

components balance supplier influence.

Competitive Rivalry: High. Covanta, Mitsubishi Heavy Industries, and Chinese

players like Sinoma compete on technology, efficiency, and cost, with intense

rivalry in Asia Pacific driven by rapid project deployment.
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Market Opportunities and Challenges

Opportunities

Rising Waste Volumes: Global MSW is projected to reach 3.4 billion tons by

2050, driving demand for WtE systems to manage waste and generate energy,

particularly in Asia Pacific.

Renewable Energy Demand: IEA forecasts a 3% annual rise in global electricity

demand through 2025, positioning WtE as a renewable energy source,

especially in Europe and Japan.

Government Support: Policies like the EU’s Waste Framework Directive and

India’s Swachh Bharat Mission provide subsidies and PPPs, boosting WtE

project development.

Technological Advancements: Innovations in carbon capture, flue gas cleaning,

and anaerobic digestion enhance efficiency and compliance, as seen in Dubai’s

Warsan facility.

Circular Economy Trends: WtE supports material recovery and waste reduction,

aligning with global sustainability goals and attracting investments in Europe and

Asia.

Challenges

High Capital Costs: WtE facilities require significant upfront investment (e.g.,

USD 24 million for India’s Indore plant), limiting adoption in developing regions.

Emission Concerns: Incineration’s air pollution and ash residue risks, despite

advanced controls, face public opposition, particularly in North America and

Europe.

Regulatory Hurdles: Stringent environmental standards, like the EU’s Emissions

Trading Scheme, increase compliance costs for emission control and waste

sorting.

+357 96 030922
info@marketpublishers.com

Waste-to-energy System Global Market Insights 2025, Analysis and Forecast to 2030, by Market Participants, Reg...

https://marketpublishers.com/report/industry/other_industries/waste-to-energy-system-global-market-insights-2025-analysis-n-forecast-to-2030-by-market-participants-regions-technology-application-product.html


Competition from Alternatives: Recycling and landfilling remain cost-competitive

in regions like the U.S., where land availability reduces WtE’s appeal.

Complex Waste Composition: Varying MSW compositions require advanced

sorting and processing, increasing operational costs and technical challenges.
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