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1 Preface

As Chair and Vice Chair of ISWA’s
Working Group on Energy Recovery, we
are proud to present, after nearly two
years of dedicated efforts from the
whole Working Group, this new report,
“ISWA White Book on Energy-from-
Waste (EfW) Technologies”

Johnny Stuen Christophe
Working Group Chair Cord’Homme
Working Group Chair

This White Book is a comprehensive overview, looking at technical,
economic, legislative, institutional, social and most importantly,
environmental aspects of the available thermal technologies which
produce energy from waste (Ef\W).

The idea behind this document is to assist those involved in the development of waste management,
especially decision makers in countries where EfW is not yet familiar or implemented, particularly
for the increasing number of large cities. Therefore, the intended users of the guidelines are primarily
decision makers, waste management authorities and institutions involved in the financing of public
infrastructure required by urbanization. The overall objective is to give an overview of the key pre-
conditions which must be fulfilled in order to ensure short and long-term feasibility of Municipal
Solid Waste (MSW) energy recovery facilities building and operation. The guidelines also include

an overview of waste combustion and thermal treatment technologies as well as the necessary
infrastructure and financing.

Waste-to-Energy (WtE) (or Energy-from-Waste (EfW)) is the thermal treatment of residual waste.
The ideal role for the technology is to recover the energy and materials that cannot be recycled, and
reduce the need for landfill, in some countries almost to zero.

Waste thermal treatment is a clean and compact technology that can be adopted in central areas of
cities. It diverts residual municipal waste from landfills or worse options, provides locally available
and sustainable energy, reduces dependence on fossil fuels and contributes to climate protection by
avoiding methane emissions from landfill. It contributes also to environmental protection by avoiding
huge pollution from worse options such as open dumps or open burning. Installed as close as possible
to urban centers, EfW facilities respect the proximity principle for our cities “metabolism”. They offer
a hygienic, safe, and reliable solution for residual municipal waste treatment, combined with non-
intermittent renewable energy production and mineral & metals recovery.

As a final sink, Energy-from Waste is an integral part of an efficient and sustainable waste and
resource system, going hand in hand with recycling and biological treatment of waste when it comes
to reducing the amount of waste landfilled and to eliminating open dumping and open burning and
thereby protecting the environment and human health as well as mitigating climate change.

With this in mind, the Working Group has prepared this White Paper, which will serve as a roadmap for
the industry from operators to owners and consultants in the field of EfW/WtE who seek to implement
the technology as part of a balanced, integrated waste management system.

Our gratitude goes to the chief author of the
report; Mr. Frederic Aguesse (EfW consult),
whose vast experience and wealth of knowledge
has provided the backbone of this report and
who really made it happen. Our special thanks
also go to the rest of the contributors, including;

Ms. Judith Harper, CIWM (United Kingdom)
Mr. Frans Lamers, DNV GL (Netherlands)

Mr. Peter Simoes, Harvest Waste
(Netherlands)

Mr. Fabio Poretti, CEWEP (Belgium)
Mr. Amit Pandey, Geocycle (India)
Mr. Daniel Purchase, ISWA (United Kingdom)

As well as those mentioned above, we are
incredibly grateful to all of the ISWA Working
Group on Energy Recovery who have dedicated
uncountable hours of volunteer time in
reviewing, commenting, editing, and revising
many drafts of this report. Whilst we were

not able to meet physically, we continued to
work together to ensure that we produced

a report which will serve the sector well.
Further appreciation also to the efforts and
contributions of ISWA’s Scientific and Technical
Committee, and General Secretariat.

Copenhagen (DK) Amager Energy-from-Waste plant
Photo credit: ARC
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2 Introduction

As part of the overall ISWA Mission to promote sustainable Waste
Management worldwide, the Working Group on Energy Recovery (WGER)
has prepared this White Book on Energy-from-Waste (EfW) Technologies.
This is a follow up of the “ISWA White Paper on Alternative Waste
Conversion Technologies” and “Guidelines: Waste to Energy in Low and
Middle-Income Countries” documents issued by the same ISWA Working
Group in 2013. The terminology Energy from Waste puts more emphasis
on energy than ‘Waste to Energy’ and is preferred to ‘incineration’, which
originally did not have any energy recovery and is therefore no longer

considered a viable option.

This document is intended to assist
stakeholders involved in the development

of Municipal Waste Management solutions,
especially decision makers (mostly Public
Authorities) in countries where EfW is not yet
well-known or implemented, particularly where
sustainable solutions are required for the
increasing number of large cities and densely
populated areas where waste collection,
transport to the treatment site, land availability,
health and climate change aspects are
becoming major concerns.

It is considered that the wastes suitable for
EfW treatment are residual Municipal Solid
Waste (MSW) (or similar) and associated
wastes. Consequently, this paper does not
cover the treatment of separately collected
recyclable wastes such as packaging (which are
then generally processed in dedicated sorting
and recycling facilities), separately collected
organic waste (which is then processed in
composting and / or anaerobic digestion plants)
or hazardous waste. It is essential to remember
that 70% of such residual MSW is currently
going to landfill or worse options such as open
dumps or open burning.

This White Book is based on existing
documentation and the knowledge of the ISWA
Working Group on Energy Recovery (WGER) and
refers to a number of official publications listed
in chapter 9 “References”, in particular the
“UNEP 2019 Waste to Energy — Considerations
for Informed Decision — making”.

The objective of this White Book on EfW
Technologies is therefore to:

® Review the experience in different areas
around the world where Waste Management
has developed over decades towards
industrial technologies.

Look at the possible evolutions in waste
management and treatment in the targeted
countries and identify the main Policy/
Regulation issues to be developed at
Country level

e Address Public Health, Environment and
Climate Change aspects which are crucial.

¢ Introduce the technical basics of EfW and,
when required by some technologies, the need
for Waste Preparation.

Provide an update on the status of the
different technologies currently marketed
covering not only the technical aspects,
but also the inputs and outputs, the
current experience and dissemination and
costs trends.

Identify the pre-requisites for EfW
implementation.

Evaluate the different technologies and
make general recommendations to ensure
successful development of EfW.

6
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S Executive Summary

Key Findings and Recommendations

Many areas in the world do not have a
satisfactory waste management system, and
that often causes the use of open dumping

or uncontrolled landfills and open burning of
waste. This is more or less completely without
control and is by far the most harmful way of
treating waste. Open dumps cause additional
large problems with groundwater, soil
contamination, pollution, and significant health
hazards. Many of these sites also contribute
significantly to marine litter.

Open burning is often practiced recovering
disposal space on site. This main source of air
pollution should unquestionably be avoided
for its very strong environmental impact
(especially with carbon particles and dioxins).

Landfilling (controlled and managed) is in very
many areas the most prominent method of
waste management worldwide, as there is a
lack of investment funds and/or infrastructure
to support other solutions.

The above-mentioned solutions have all a large
land footprint, either close to large residential
areas or located further away with associated
transport and contribute significantly to
greenhouse gas emissions, even though

significantly lower from managed landfill than
the more uncontrolled solutions.

To move away from open dumps and
uncontrolled landfills will give benefits to
urban development taking place in low-

and middle- income countries coupled

with increasing consumption of goods and
associated waste generation. The preliminary
action is to implement an effective collection
system to harness the material and energy
content of waste.

The first step that should be implemented

is to eradicate open dumping and to develop
sanitary landfills with proper and safe
reception of collected waste, leachate
collection and treatment, air (with methane
capture and treatment) and ground protection.

As a next step and as implemented in a
number of areas, low-to-middle income
countries are encouraged to “move up

the Waste Treatment Hierarchy” including
Reduction, Reuse, Recycling and Organic Waste
separate collection and treatment

and Energy from Waste - the combination

of such treatments being based on the local
waste characteristics.
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The preparation of a comprehensive
and performance-based waste
management practice is a pre-requisite
to such development.

Energy from Waste is the recommended waste
treatment for residual household and similar
waste that remains after waste prevention,
recycling and organic waste treatment.

The main advantages of EfW are:

— Being the safe and clean treatment of the
residual waste thanks to efficient overall
design, combustion process and flue gas
cleaning, efficient operation complying at all
times with stringent emissions regulation
and permitting, with specific lower limits to
be defined at the local level.

Being the final sink for mixed, dirty, or
degraded materials

Enable recycling and material recovery

by treating hazardous substances and
preventing contamination of the recyclable
waste streams.

Enabling the recovery of the energy
embedded in the residual waste to provide
local, non-intermittent, reliable, sustainable
and mostly renewable energy which
contributes to reduction of dependence on
fossil fuel imports.

— The material recycling of metals and use of
bottom ash as construction aggregates.

— The considerable reduction of the fraction to
be landfilled.

With this diversion from landfill or worse
options such as open dumps or open burning,
EfW is a significant contributor to GHG
mitigation in the waste management sector.
The waste sector represents a significant part
of the total GHG emissions of countries with
poor waste management.

However, EfW requires significant funding
capacities to build and operate the plants.
The most common way to cover such costs
is through a general waste collection and
treatment contribution by the citizens which
are the waste producers and taxpayers.

The development of such large infrastructure
also requires long-term planning based on

a structured legislative framework including
clear responsibility of public entities and
commitment to delivery of large quantities
of waste (minimum 100k to 150k tons per

ISWA White Book on Energy-from-Waste (EfW) Technologies

year) for 25 to 30 years, energy sale, the
re-use / treatment of residues, and public
determination for the plant location to be
as close as possible to the residential and
industrial areas.

Some countries started to develop EfwW
many decades ago and have developed a
wide range of skills together with companies,
which enables them to split construction
and operation contracts. Public / Private
Partnerships (PPPs) provide an integrated
approach and enable sharing of the risks from
the Public Authority perspective. They also
benefit from competences and knowledge
from private sectors. This is therefore
recommended for the development of new
plants in the targeted countries.

The most developed and therefore
preferred technology for unprepared
residual waste is “Advanced Moving

Grate Combustion”, given the extensive
experience across all continents, the large
number of incremental improvements
developed over the years, its simplicity to
operate, and its considerable flexibility and
availability without any pre-treatment.

Although not always made clear by
promoters, a complex and costly waste
preparation is required for a number of
alternative technologies.

Alternative technologies for prepared waste
or non-hazardous Refused Derived Fuel (RDF)
include fluidized beds but otherwise have
not proven high reliability and generate high
operational cost, but “can possibly make

sense for specific and limited waste fractions.

However, this requires significant efforts

for waste pre-treatment, additives, higher
CAPEX and OPEX.” (RWTH Aachen University
QUICKER, 2015)

4 Definitions and Context

4.1 Acronyms and abbreviations

APCR: Air Control Residues

ATT: Advanced / Alternative Thermal
Treatment

BA: Bottom Ashes

BOT: Build Operate Transfer contractual
scheme (concession in Public Private
Partnership)

BREF: Best available techniques Reference
document

CAPEX: Capital Expenditure

CHP: Combined Heat and Power

EfW: Energy from Waste

EPC: Engineering Procurement Construction

GHG: Green House Gases

IED: European Industrial Emissions Directive

LCV: Lower Calorific Value

MSW: Municipal Solid Waste

NIMBY: Not In My Backyard

OPEX: Operational Expenditure

PPP: Public Private Partnership

RDF: Refuse Derived Fuel

SRF: Solid Recovered Fuel

WtE: Waste to Energy (similar to EfW)

Organizations:

CEWEP: Confederation of European Waste-to-
Energy Plants (Trade organization)

DEFRA: Department of Environmental, Food &
Rural affairs (UK Ministerial department)

EPA: United States Environmental Protection
Agency (National regulator)

ESWET: European Suppliers of Waste to Energy
Technologies (Trade organization)

GIZ: Deutsche Gesellschaft fur
Internationale Zusammenarbeit GmbH
(German development agency for
international development co-operation)

ISWA: International Solid Waste Association

UNEP: United Nations Environment Program




consumption increase.

Seventy percent of these 2 700 million tons were
disposed in landfills and open dumps. From

that amount, 11.5 % are disposed in controlled
landfills and 58% in uncontrolled landfills or
dumps. Approximately 630 million tons were
destroyed in open burning within the latter as

EfW represents 23% of the total amount of
controlled waste management (excluding open
dumps and open burning) whilst Recycling
represents 20% and Composting/Anaerobic
Digestion 11%.

Figure 1

Source: D-Waste

All numbers
are in million
tonnes/year
in 2019

Waste disposal globally

confirmed by the World Bank. (World Bank, 2018).

4.2 Waste Management
Practices Worldwide

As can be seen from the figure below (Mavropoulos, 2020), there were 2
700 million tons of MSW generated worldwide in 2019 which is expected
to further increase, together with population and GDP increases, to
more than 3 billion tons by 2030. This waste generation increase will be
most important in large cities, becoming even larger with associated

There is therefore a huge potential to “move up
the Waste Treatment Hierarchy” (refer to the
waste treatment “pyramid” in §4.4.2).

There are approximately 2,450 EfW plants that
are operational worldwide with a total waste
input capacity of around 350 million tons per
year. (ADB, 2020). Forty-nine percent of these
EfW plants are based in Southeast Asia (mainly
in China, Japan, Korea, Singapore), 48% in EMEA
(Europe, Middle East and Africa) and the rest in
America (mainly the USA).

4.5 Municipal Waste characteristics

Before contemplating the evolution of existing waste treatments,

it is essential to understand the main characteristics and composition

of the waste.

With increase in income
levels the food and green
fraction of MSW, which

is the major fraction in
low-income countries,
reduces significantly

and is replaced by a
recyclables fraction as
shown in the attached
figure (World Bank, 2018).
This composition evolution
means that appropriate
treatments must be
developed for the specific
composition.

The disposal of 1.5 billion
tons of MSW worldwide
in open dumps and
uncontrolled landfills
therefore initiates the
decomposition of this
organic fraction and in
turn generates methane
which is a very high GHG
contributor (see §4.5.5).

This also means that

the energy content in
MSW is proportionately
lower when the food

and green fraction is

high (increase of water
content), unless these
fractions are extracted
before treatment. The
moisture content may also
significantly vary with the
seasons (in the case of
monsoon for example).

Figure 2

Source: World Bank

Waste Composition by Income Level (percent)
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Tanner triangle for combustibility assessment of MSW (in percentage by weight)

The ternary diagram or Tanner triangle below
(UNEP 2019 Waste to Energy — Considerations
for Informed Decision — making) considers
the combustible, ash and the moisture
contents and the corresponding zone of self-
combustion of MSW. It shows for example that
Philippines’ or Indian MSW have much higher
water and less combustible contents than in
high-income countries. This is also the case
for most of the hundreds of EfW Plants in
China where the average LCV can be as low
as 5 to 6 MJ/kg (compared with 8-10 MJ/kg in
developed countries).

In specific situations, a more acceptable LCV
may be achieved by gravity drainage, separate
organic waste collection and/or simple
organic fraction separation. This enables the
combustion of MSW in a treatment/EfW plant
without any additional fuel.

Additional fuel may only be required by
regulation for start-up and shutdown of EfW
plants to ensure a sufficiently high temperature
in the furnace to destroy air pathogens and
pollutants as soon as the waste is introduced.

Many analyses have shown that LCV and waste

quantities increase with the average income per
capita, which means that most MSW from fast

growing cities have high enough LCV for EfWw.

Some countries have developed the
preparation of Refuse Derived Fuel (RDF) and
/ or Solid Recovered Fuel (SRF) from non-
hazardous MSW with the objective to enhance
the calorific value for a better combustion
efficiency. A more detailed description can

be found in the introduction to the different
technologies. Waste preparation details will
however be included in the discussion where
required by Technology.

A good knowledge of the current and anticipated
waste characteristics is essential in order to
develop the most appropriate and efficient
combination of waste treatments.

ISWA White Book on Energy-from-Waste (EfW) Technologies
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4.4 Waste Management Policy

4.4 General Waste Management Policy

In most Countries, MSW Management is the
responsibility of local Public Authorities (cities,
intermunicipal organizations, counties, etc), to
be in line with bespoke targets- Legislation

and regulations developed at state or country
level. Human health and pollution topics are the
first topics addressed by government policies,

to avoid diseases and hazardous compounds
transmission to the environment.

Such local legislation and regulation must cover
the waste collection and treatment, including site
planning and the decision-making process - which
is notoriously difficult and can be influenced by
public opposition (NIMBY). Good commmunication
to all stakeholders is key to the success of all
waste management operations.

Waste management hierarchy

4.4.2 European Union (EU) Experience

As The EU is often considered as “state of the
art” in terms of overall Policy, Regulation and
reduction of Climate Change impacts, so it

is interesting to summarize its approach and
current objectives:

The waste management hierarchy (see diagram
(ISWA UNEP, 2015) is part of the Waste
Framework Directive (2008) which aims to
protect the environment and human health.

All efforts should first be made to prevent,
minimize, re-use or recycle the waste. Residual
waste should then be used to recover energy
in EfW plants and as a last resort should be
disposed of in landfills.

Q
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Figure 5

Source: CEWEP

The Circular Economy concept has also been
developed in the early 2000s - it was described
early in the 2000s in Chinese and European
documents and later implemented extensively
in Europe. The EfW role is well described as part
of the circular economy in the ISWA Task Force
report on Circular Economy 2015. It emphasizes
its main quality as a final sink keeping the
circular economy clean from hazardous
substances pollution.

The Circular Economy action plan was adopted
by the EU in 2015. The derived directive on waste
(2018/851) sets a minimum target of 65% of MSW
recycling and maximum 10% landfill by 2035.

According to CEWEP, there are currently +/-

500 dedicated EfW Plants in the EU treating

+/- 90 Mt/year of residual MSW and non-
hazardous commercial and industrial waste.
Approximately 10 Mt/year additional are treated
by co-incineration in cement kilns. More than
400 plants from 23 countries are represented in
the Confederation of European Waste-to-Energy
Plants (CEWEP) which focuses on contributing to

European environmental and energy legislation,
and to participate in many on-going studies
internally and with international organizations
such as UNEP, OECD, EU “...all members are
committed to ensuring high environmental
standards, achieving low emissions and
maintaining state of the art energy production
from remaining waste which cannot be recycled
in a sustainable way”. As indicated in the CEWEP
Waste-to Energy Sustainability roadmap to 2035:
“EfW will continue to provide essential Waste
treatment where Recycling is not appropriate
and to offer a source of secondary raw materials
and Renewable Energy for the Circular Economy
and contribute to the EU’s 2030 targets for
Greenhouse Gas Emissions ...”. CEWEP’s
prediction is that when the EU complies with
the above ambitious targets, there will still be

a gap of +/- 40 Mt/year EfW capacity as shown
on the attached waste flow diagram. It is worth
noting that several countries have prepared white
books on EfW such as Austria and Italy, see the
reference list.

The circular economy package scenario with ambitious targets for commercial waste: 2035

Figure 6

Source: EUROSTAT/CEWEP

The summary of the different waste treatments
in each EU country in the below figure (data
source Eurostat, formatted by CEWEP) shows
huge differences with countries having well
below 5% landfill and others having more

than 80%. This also shows that the countries

M Landfill

having the highest percentage of recycling
(Scandinavian Countries, the Netherlands,
Germany) also have the highest percentage of
EfW which confirms the complementarity of the
two treatments.

Waste-to-energy [ | Recycling +Composting [ | Missing data

Municipal waste treatment in 2019 (EU 27 + Switzerland, Norway and the UK)

Source: EUROSTAT

The evolution of waste treatment in EU-27

between 1995 and 2018 (see attached graph from

Eurostat) also shows an important reduction in

B material recycling M Landfit M incineration

Municipal waste treatment, EU-27,1995-2017 (kg per capita)

landfill (-60%) together with steady growth in
recycling (tripled) and increasing use of EfW.

[ | Composting M other
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It is also interesting to note that a number of
other regulations impacting waste treatment
have been published over the years:

The Landfill Directive was issued in 1999,
setting up progressive targets to divert up to
65% of the biodegradable municipal waste
going to landfills,

The Waste Incineration Directive (WID) issued
in 2000 defined the maximum emission

limits of all pollutants. It was replaced by the
Industrial Emissions Directive in 2010. The
emissions levels were updated in 2019 by the
Best available Technique Reference document
(BREF). This BREF update was completed
following comprehensive analysis of the
actual performances of existing plants, review
of all recent health studies and extensive
consultations with all stakeholders. This update
has been performed in a consistent approach
to all industrial sectors in line with the
Industrial Emissions Directive (IED).

The Waste Framework Directive lays down
basic waste management principles.

This package of regulations makes EfW the
industrial activity which has to comply with very
strict industrial emission levels (well below those
of power plants or cement kilns for example) and
has to report monthly to the relevant authorities
with continuous pollution control.

Each EU Member State has developed its own
strategy to reach these common targets and
comply with the Directives. To reach the objective
to reduce the landfill proportion, the countries
have often used strong regulation leverages such
as Landfill ban or Landfill tax. For example, the

UK decided in the late 1990s to drastically divert
waste from landfilling. It successfully put in
place a Landfill tax with long-term significant
increases (+10% / year during between 2004 and
2014). This has demonstrated effectiveness to
the whole waste sector and incentivized the
necessary investments required for EfW as an
essential component of the waste hierarchy.
This policy enabled the UK to reduce the landfill
proportion from more than 70% down to 15% in
the last two decades with the implementation
of a mix of Material Recovery Facilities (MRF) and
EfW facilities.

As a summary, the 2035 targets concerning
recycling and landfilling have been confirmed
in the “Green Deal” announced in 2020,

and the current implementation shows the
complementarity between Recycling and
Energy Recovery (treating Waste which cannot
be reused or recycled). To further increase

the Energy Recovery efficiency, it is strongly

encouraged to develop Combined Heat and Power

(CHP) schemes whereby steam and / or hot
water will be used in parallel to the production of
electricity, thus increasing the Energy efficiency
and reducing the GHG impacts accordingly.

In order to further enhance the efficiency in
energy recovery, the EU has introduced an
efficiency criterion called “R1” with a threshold
above which the treatment is considered as
“recovery” and below which the treatment is
considered as “disposal”. This has pushed the
industry towards more sophisticated process
concepts to reach that threshold which may not
be cost effective in areas where the energy price
remains low (e.g., below 50 € /MWh).

Source: MOEJ

4.4.3 Experience in Japan

As indicated in report issued in from

The World Bank in 2018 - What a Waste

2.0: “Japan manages its waste through
comprehensive governance and advanced
technologies. Of the nearly 44 million tons of
waste generated annually, only one percent
is landfilled. The remainder is either recycled
or converted to energy in state-of-the-art
waste-to-energy facilities.” The different
treatments are considered as complementary
to each other.

“All local governments are required to develop
a local solid waste management plan that

Japanese 3R policy

looks ahead about 10 years”. “The national
government published guidelines to assist the
local governments and ensure consistency. The
national government also provides subsidies to
develop and improve waste treatment facilities.”
Japan’s efficient solid waste management
practices can be largely attributed to effective
cooperation between its national and local
governments. In 2005, Japan started to develop
and implement the 3R policy: Reducing waste,
Reusing and Recycling resources.

As shown in the diagram, material recycling and
EfW for residual waste go hand in hand for the
MSW treatment. With more than a thousand
small-scale facilities, EfW is highly developed
in Japan. Space for landfilling has always been
short on the densely populated Japanese
islands and climatic conditions also required a
rapid sanitary waste treatment. Landfilling of
untreated waste is almost abolished (<1%).

In terms of technologies, more than 90% of these
plants are based on grate combustion process.

But due to the guideline of slag melting to safely
dispose the ashes (which cannot be used for
road construction), Japan has also developed
alternative technologies such as fluidized beds
and gasification to facilitate the ash vitrification,
which was necessary to obtain government
subsidies up to 2005. Since 2010, the operation of
the ash smelters was no longer required, which
significantly reduced the waste treatment costs.

Ally §
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4.4.4 Experience in China

As aresult of China’s economic growth, the urban growth rate generates a fast-

increasing number of very large cities.

The correlated waste amounts have resulted in a growing awareness for the necessity for safe waste
disposal in these urban areas. EfW has become an essential part of the Waste Treatment strategy as a
key element of the circular economy law issued in 2008 (one of 1st in the world). It has been put in place
with very ambitious 5-year plan objectives (especially in the 12th & 13th plans).

Figure 9

Source: Statista

Number of waste incineration plants in China from 2011 to 2018

Figure 10

of

Source: South China

Waste-to-energy processing capacity of major countries

Plants were initially based on
European technology with license
agreements, and are now locally
designed, built and operated, with
the support of China’s central
government for the development
of EfW for the MSW treatment.
China is the world’s largest market
for the new construction of EfW
plants.

The following graph shows the very
impressive development of new
EfW plants across the country,
many of them having a yearly
capacity above 500 kt/year. After
only 15 years of effort, the total
EfW capacity installed in China has
now overtaken that in Europe and
is expected to double in the next
10 years. This new infrastructure
network has already enabled ca.
50% of the MSW generated in
China to be properly treated by the
400 Efw facilities.

4.45 Plastic Waste

Plastic waste is increasingly of concern with
dramatic rise of pollution in the oceans.

The report of the dedicated ISWA Task Force
on Marine Litter highlights the importance of
comprehensive waste collection and treatment
to reduce marine litter.

This is confirmed by the World Bank in What a
Waste 2.0: “Before pursuing dedicated plastics
management solutions, governments