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In the last years, policy developments at the European level put the Waste-to-Energy
(WtE) sector under the spotlights. The December 2015 Circular Economy package,
formally adopted by European Union institutions in the first half of 2018 as well as the
Clean Energy Package published in winter 2016 were particularly relevant for WtE,
which is a natural link between Circular Economy and Energy Union. In late 2017 and
at the beginning of 2018, other communications and legislative proposals at the EU
level set some first steps towards new developments for the WtE sector.
In this article, we will summarize the impacts that the new EU legislation will have on
the WtE sector in Europe.

1. Waste-to-Energy in the Circular Economy
In December 2017, a final agreement on the 2015 Circular Economy package was
found between the European Parliament and the Council of the European Union.
This agreement was formally adopted in spring 2018. The European Commission also
released a new Circular Economy package in January 2018 which included documents
relevant for the future developments of the Waste-to-Energy sector, and took additional
initiatives in the framework of the circular economy.

1.1. Circular Economy package
After two years of discussions and negotiations between Parliament, Council and
Commission, an agreement was reached on the 2015 Circular Economy package in
December 2017. This agreement was formally adopted in the European Parliament
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plenary on 18th April 2018, and by the Council of the European Union on 22nd May
2018. The package includes new targets for the landfilling and recycling of municipal
waste, new definitions and updated measuring methods.
New targets
The Waste Framework Directive and the Landfill Directive as amended include a higher
target for municipal waste recycling, and a new target limiting landfilling. The landfill
target was particularly needed, as approximately 60 million tonnes (25 percent) of
municipal waste were still landfilled in 2016 according to Eurostat. Eleven Member
States landfill half or more of their municipal waste. Four countries even landfill more
than 80 percent of their waste [13].
The agreement reached between the institutions leaves more time to Member States to
achieve a target less ambitious than the proposal from the Commission.
Compared to the Commission proposal from December 2015, the target to landfill
maximum 10 percent of the generated municipal waste has been delayed by 5 years
for all Member States – to 2035, and by 5 additional years for the ten Member States
that landfilled more than 60 percent in 2013 [10, Article 5 (6)]. This delay will have
consequences on the environment. With such long transition times (up to 2040) there
is a risk that for the near future not much efforts will be undertaken to invest in waste
treatment higher up the hierarchy and that waste would be transported to Member
States with higher landfill rates, using legal loopholes. This could lead to a handful of
countries becoming the landfills of Europe.
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Figure 1:
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Amount of waste landfilled in 2016 which has to be diverted from landfills by 2035 (2040
for the countries in green) in order to reach the 10 percent target.

Fulfilling the landfill diversion targets would mean for some Member States to divert
enormous amounts from landfilling: more than 9 million tonnes for Spain, around
4 million tonnes for Italy, France, the UK and Greece and more than 3 million tonnes
in Poland and Romania (Figure 1).
Diverting waste from landfills is an essential step in moving the waste treatment up the
waste hierarchy. It is also a low-hanging fruit in reducing the environmental impact of
waste treatment. Research indeed shows that landfill diversion would be the biggest
contributor to greenhouse gas reduction of the waste management sector [14].
Table 1:

Landfill targets for municipal waste,
as adopted in the new Landfill Directive
2035

With 5 years extension

10
25

Recycling targets for municipal
waste, as adopted in the new Waste
Framework Directive
2025

2040

2030

2035

		%

%
Without extension

Table 2:

–

Without extension

55

60

65

10

With 5 years extension

50

55

60

Additionally, countries which recycled less than 20 percent of their waste in 2013 will
also be able to apply for a 5 years extension to achieve the recycling targets (Table 2).
The waste hierarchy is clear: waste should be avoided, reused if possible and recycled
if any other use is impossible. There is nevertheless always a fraction of waste that is
unsuitable for recycling. It can be because it has been recycled several times, it contains
substances of concern that should not stay in the cycle, or because recycling would
have a high cost.
In this context, Waste-to-Energy will clearly have a role to play in helping the European
Union to achieve a sustainable Circular Economy. The waste that cannot or should not
be recycled should be treated in Waste-to-Energy plants to recover energy rather than
being landfilled as acknowledged in the waste hierarchy. This also allows for a higher
quality of recycling by treating the rejects from recycling facilities and keeping the cycle
clean, which is key in building a strong recycling market.
The combustion of the material also allows to recover metals which no other process
could separate. This is also taken into account in the new Waste Framework Directive
[11].
Metals from bottom ash
The new Waste Framework Directive allows Member States to take into account the
metals recycled from bottom ash in order to achieve their recycling targets [11].
Waste Framework Directive, Article 11a
6. For the purposes of calculating whether the targets laid down in Article 11(2)(c)
and (d) and Article 11(3) have been achieved, Member States may take into account
5
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the recycling of metals separated after incineration of municipal waste provided that
the recycled metals meet certain quality criteria laid down in the implementing act
referred to in paragraph 8 of this Article
This article shows that Waste-to-Energy plants are seen as a partner in achieving high
recycling targets. This acknowledgment will inspire Waste-to-Energy plant operators
around Europe to improve their existing efforts in metal recovery, and lead to more
metal recycling.
A similar provision appears in the reviewed Packaging and Packaging Waste Directive
[12, Article 6a (6)]. Metals recovered from incineration will be taken into account
for the achievement of the packaging recycling targets in proportion of the share of
packaging waste incinerated. The European Commission will adopt an implementing
act on this topic by 31st March 2019.
The mineral fraction of the bottom ash, though not explicitly recognized in the Waste
Framework Directive as recycling, is also used throughout the EU and intense developments are underway. The Green Deal for bottom ash in the Netherlands is a stepping
stone towards the use of the clean mineral fraction of bottom ash as construction
material. This agreement concluded between the Dutch authorities and the waste management sector aims to support initiatives towards improving bottom ash quality. The
final goal is to make all the bottom ash produced in the Netherlands a freely applicable
building material by 2020.
It can be expected that the coming years see more developments in quality recovery
solutions for the mineral part of bottom ash, which could help to save valuable raw
materials. Sand and gravel, for example, are essential materials in building construction.
They are extracted at a very high rate, while it took thousands of years to form them.
The United Nations Environment Programme expects that conflicts will arise from
dependency on these materials [18].
New accounting methods
Additionally to counting metals recycled from bottom ash, the waste package reviews
accounting methods in order to assess in a reliable way the recycling and landfilling
targets.
The new rules on the calculation of the landfilling rates will differentiate between
incineration with energy recovery (R1) and without (D10). The municipal waste that
enters D10 incineration disposal operations in order to be subsequently landfilled shall
be reported as landfilled [10, Article 5a]. This is not the case for the waste produced
during recycling or other recovery operations (e.g. R1) of municipal waste.
The methodology to assess the recycling rates is also amended by the new Waste
Framework Directive [11, Article 11a]. The weight of waste counted as recycled will be
measured when entering a recycling operation or at the output of a sorting operation
if it is subsequently recycled and the rejects from the sorting operation are not included in the weight reported. In order to guide Member States in accurately measuring
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these rejects, the European Commission will adopt by 31st March 2019 a delegated act
establishing rules for the calculation of materials or substances removed after a sorting
operation, based on average lost rates.
New definitions
The reviewed Waste Framework Directive includes new definitions, and amendments
to definitions that are relevant for the Waste-to-Energy sector.
The definition of municipal waste will be wider than the current definition.
The newly introduced definition of material recovery covers also backfilling. The definition of backfilling, introduced in this review, takes into account a recent ruling from
the European Court of Justice [9]:
Waste Framework Directive, Article 3
17b. “backfilling” means any recovery operation where suitable non-hazardous waste
is used for purposes of reclamation in excavated areas or for engineering purposes in
landscaping. Waste used for backfilling must substitute non-waste materials, be suitable for the afore-mentioned purposes, and be limited to the amount strictly necessary
to achieve those purposes;
This ruling was interpreted by some Member States as classifying hazardous waste (such
as fly ashes from Waste-to-Energy plants) shipped to aboveground or underground
mines as disposal operation, rather than recovery. It needs to be checked if the newly
introduced definition of backfilling applies to aboveground quarries (as it was the case
in the above mentioned European Court Decision) only or also to underground mines,
e.g. disused salt mines for which specific environmental requirements apply.
A previous ruling from the European Court of Justice [8] about the use of hazardous
waste in underground mines states that the hazardousness of the waste used to fill
underground cavities is not relevant in order to assess if such an operation should be
classified as disposal or recovery.
The authors are of the opinion that, according to the definition of recovery in the EU
Waste Framework Directive, the use of waste, no matter if it is of hazardous or nonhazardous nature, in underground mines can be a recovery operation if:
• the mine operator is legally obliged to re-fill the disused mine and would have used
other materials if the waste was not available,
• the environmental impact assessment is proven on a long-term basis, and
• the waste used for the filling is suitable for this purpose (this is the case for e.g. fly
ashes from waste incineration).
These requirements are set, for instance, in a German regulation (Versatzverordnung
[compare 16])
Guidelines regarding the definition of backfilling and the definition of municipal waste
will be developed by the European Commission [11, Article 38 (2)].
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1.2. Circular Economy Package II (January 2018)
In January 2018, the European Commission published a new package on Circular
Economy, which included a strategy on Plastic in a Circular Economy, and a Communication on the interface between chemicals, products and waste legislation.
Strategy on plastic
In this communication, the Commission sets quantitative goals for plastic reuse and
recycling in the EU. It includes targets for 2030 such as 100 percent reusable or recyclable plastic packaging on the European market and over 50 percent recycling of plastic
waste. The Commission also aims to increase the demand for recycled plastic wastes
in order to strengthen the recycling market [4].
The cycle however has to stay clean. Not all plastic waste is recyclable, and it can contain
substances that should not stay in the material cycle. This aspect of the issue is tackled
in another communication from the Commission that was published at the same time.
Interface between chemicals, products and waste
The Communication on the interface between chemicals, product and waste legislation
acknowledges a potential conflict between two objectives of the circular economy:
recycling as much as possible, and reducing the presence of substances of concern in
the material cycle [5].
Rather than focusing on the quantitative aspect of achieving a circular economy, this
communication takes a qualitative approach. In a study carried out in preparation
for this document, the lack of qualitative vision in the legislation is even highlighted:
Collection and recycling targets focus on increasing the amounts of recycled materials,
not on their quality regarding the absence of toxic substances. […] legislation does not
incentivise activities to decontaminate waste/recycled materials. [17].
Waste collected separately can indeed contain substances that are no longer allowed
in new products. In some cases, these substances of very high concern should not be
recycled. Following the waste hierarchy, Waste-to-Energy will help closing the circle
by treating this waste in an environmentally sound way. This was emphasised by the
Environment Commissioner Karmenu Vella in a speech at the Dutch Parliament in
April 2016, The first objective of the circular economy package is to avoid waste in the first
place. But you can never eliminate it all, and you can never recycle it all of it. However
you can still gain by recovering energy from the non-recyclable materials [19].

1.3. Commission proposal on single-use plastics
On 28th May 2018, the European Commission published a new legislative proposal
on the reduction of the impact of certain plastic products on the environment [6].
The proposal targets 10 single-use plastic items most commonly found on the European
beaches and seas as well as abandoned fishing gear which together constitute around
70 percent of all marine litter items. Different measures are proposed for different
products such as a plastic ban when alternatives are readily available and affordable,
collection targets for plastic drink bottles, labelling requirements.
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2. Clean Energy package
In winter 2016, the European Commission published a Clean Energy package, which
included the review of the Renewable Energy Directive, a key piece of legislation for
the Waste-to-Energy sector and its future developments.

2.1. Review of the Renewable Energy Directive
Despite the best efforts of source separation, there will always remain some polluted
residual waste from industrial, commercial or municipal origin. A fraction of this waste
is biodegradable and is not suitable for recycling or composting – e.g. dirty cardboard.
In order to provide an incentive to support the production of renewable energy from
this fraction, the Renewable Energy Directive integrates the biodegradable part of
waste in its definition of biomass. This allows Member States to include energy produced from biodegradable waste in their national targets and their support schemes for
energy from renewable sources.
This status is kept in the new version of the Renewable Energy Directive, which is
being discussed between the European Parliament, the EU Council and the European
Commission [2]. Waste-to-Energy will be able to continue to contribute to the EU
targets on renewable energy while complying with the waste hierarchy.
One of the objective of the new Renewable Energy Directive is to increase the share
of renewables used in district heating – the original proposal was to raise it by one
percentage point every year in each Member State. As stated by Dominique Ristori,
Director-General for Energy at the European Commission, heating and cooling represent 50 percent of the EU’s energy consumption and are fuelled at 75 percent by
oil, gas and coal. Therefore, switching to renewables would reinforce the EU’s energy
independence and reduce the consequences of oil price fluctuation [3].
In many cities, Waste-to-Energy plants already help to achieve high renewable energy rates by contributing to the district heating network. This is not only the case for
Scandinavian cities, but also in cities like Paris, Vienna, Milan, Brescia or Rotterdam.
In Barcelona, a Waste-to-Energy plant supplies hot water to the district heating system during winter, and provides district cooling during summer. These networks are
connected to hospitals, public buildings and to some housing complex.

2.2. Further ideas towards a better Waste-to-Energy production
Many innovative ideas were put in practice in the Waste-to-Energy sector in Europe
these last years, and pave the way to further developments in the near future.
As presented in a previous article [15, p. 8], Waste-to-Energy plants can provide heat
to both citizens and industry. This now also includes the use of heat for farming. In
2017, a Waste-to-Energy plant near Toulouse (France) started to provide heat to a
nearby greenhouse, producing 6,000 tonnes of tomatoes while reducing the need for
fossil fuels. This demonstrates the ability of the sector to adapt its production to the
energy needs of a plant’s surroundings.
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The sector is also focusing on improving its energy efficiency. In order to improve the
efficiency of their Waste-to-Energy plant, the municipality-owned SWM (Städtische
Werke Magdeburg) started to operate a hot water storage facility in November 2016.
This facility helps to store surplus heat and allows the plant to increase electricity production during peak demand.
In order to treat waste in the most sustainable way possible, Waste-to-Energy plants
are also embracing new technologies such as Carbon capture and usage (CCU). The
Twence Waste-to-Energy plant in the Netherlands took part in an EU-funded CCU
test project in 2011. After three years of a positive experience with the technology,
the plant decided to fully integrate a CCU unit. Fully operational since 2016, the unit
produces sodium bicarbonate from the capture of CO2. The sodium bicarbonate is
then used in the plant’s flue gas cleaning system, thereby saving raw materials while
reducing carbon emissions.
The Dutch Waste-to-Energy company AVR announced on 31st May 2018 that they
would start the construction of a full-scale CO2 capture system in their Duiven plant.
The 60,000 tonnes of captured CO2 will be transported to greenhouses and help reduce
the use of fossil fuels. For the company, this would be a test case in order to potentially
build a similar installation in their Rozenburg (Rotterdam) plant, where it could capture
800,000 tonnes of CO2 per year [1].

3. Conclusions
The new Waste Framework Directive, Landfill Directive and Packaging Waste Directive
will offer further opportunities for the Waste-to-Energy sector to demonstrate its key
role in a Circular Economy.
Firstly, for non-recyclable waste Waste-to-Energy is the only sustainable alternative to
landfill as it helps to keep the material cycle clean. Secondly, the possibility to count
metals recovered from bottom ash as part of the recycling targets, both for municipal
and for packaging waste, will highlight that bottom ash contributes to resource efficiency. The latest initiatives from the European Commission, published in 2018, switch
the emphasis on the quality of the recycled materials, in particular with the communication on the interface between chemicals, products and waste legislation. This will
allow Waste-to-Energy to shine as a sustainable way to treat waste that is contaminated
with substances that should not be recycled.
In order to explore the whole potential of sustainable waste management, it would be
important that EU waste legislation will, after setting targets for landfill diversion and
recycling for municipal waste, also have a look at other waste streams like commercial
and industrial waste.
On the energy side, the energy produced by the biogenic part of the waste will still be
acknowledged as renewable. Thanks to this, the sector will contribute to the EU goals
on increasing the share of renewable energies in the energy mix and in the heating
and cooling sector. Many examples around Europe show that the sector is reaching
12

for innovative approaches in providing energy fitting to specific needs, improving
energy efficiency of the plants, and is working on reducing its carbon footprint with
advanced technology.

4. References
[1] AVR: Waste-to-energy company tackles CO2 emissions with large-scale CO2 capture installation.
31st May 2018. https://www.avr.nl/en/waste-to-energy-company-tackles-co2-emissions-withlarge-scale-co2-capture-installation
[2] Council of the EU: Final compromise text, Proposal for a Directive of the European Parliament
and of the Council on the promotion of the use of energy from renewable sources (recast),
Brussels, 21 June 2018. http://data.consilium.europa.eu/doc/document/ST-10308-2018-INIT/
en/pdf
[3] Euractiv (Simon, F.): Renewables in heating will tame oil market volatility, EU official says.
29 May 2018. https://www.euractiv.com/section/energy/news/renewables-in-heating-will-tame-oil-market-volatility-eu-official-says/
[4] European Commission: A European Strategy for Plastics in a Circular Economy. Brussels, 16
January 2018. http://ec.europa.eu/environment/circular-economy/pdf/plastics-strategy.pdf
[5] European Commission: Communication on the implementation of the circular economy package: options to address the interface between chemical, product and waste legislation. Strasbourg,
16 January 2018. https://ec.europa.eu/docsroom/documents/27321
[6] European Commission: Proposal for a Directive on the reduction of the impact of certain plastic
products on the environment. Brussels, 28 May 2018. http://ec.europa.eu/environment/circulareconomy/pdf/single-use_plastics_proposal.pdf
[7] European Commission: Environment: Higher recycling targets to drive transition to a Circular
Economy with new jobs and sustainable growth. Brussels, 2 July 2014. http://europa.eu/rapid/
press-release_IP-14-763_en.htm
[8] European Court of Justice: Case C-6/00, Abfall Service AG (ASA) v Bundesminister für Umwelt,
Jugend und Familie. 27 February 2002.
[9] European Court of Justice: Case C-147/15, Città Metropolitana di Bari v Edilizia Mastrodonato
srl. 28 July 2016
[10] European Union: Directive (EU) 2018/851 of the European Parliament and of the Council of 30
May 2018 amending Directive 2008/98/EC on waste. http://data.europa.eu/eli/dir/2018/851/oj
[11] Directive (EU) 2018/851 of the European Parliament and of the Council of 30 May 2018 amending Directive 2008/98/EC on waste. http://data.europa.eu/eli/dir/2018/851/oj
[12] Directive (EU) 2018/852 of the European Parliament and of the Council of 30 May 2018 amending
Directive 94/62/EC on packaging and packaging waste. http://data.europa.eu/eli/dir/2018/852/
oj
[13] Eurostat: Municipal waste by waste operations (env_wasmun) 2016 data, 2018
[14] IFEU Institut; Öko-Institut e.V. Berlin; Öko-Institut e.V. Darmstadt: The Climate Mitigation
Potential of the Waste Sector, 2015. https://www.umweltbundesamt.de/sites/default/files/medien/378/publikationen/texte_56_2015_the_climate_change_mitigation_potential_of_the_waste_sector.pdf
[15] Kleppmann, F.; Stengler, E.: Current Developments in European Waste-to-Energy. In: ThoméKozmiensky, K. J.; Thiel, S. (Eds.): Waste Management, Volume 6, Waste-to-Energy. Neuruppin:
TK Verlag Karl Thomé-Kozmiensky, 2016, pp. 3-10

13

Policies/Strategies

The Impact of New EU Legislation on Waste-to-Energy

Policies/Strategies

Ella Stengler, Maxime Pernal

[16] Kropp: Abfallverbringung in Bergwerke – Verwertung oder Beseitigung? In AbfallR 2/2018
[17] Milieu Ltd; Ökopol; RPA; RIVM: Study for the strategy for a non-toxic environment of the 7th
Environment Action Programme. European Commission, 2017, p. 66
[18] UNEP: Sand, rarer than one thinks. March 2014. https://na.unep.net/geas/getUNEPPageWithArticleIDScript.php?article_id=110
[19] Vella, K.: Inter-Parliamentary meeting on Energy and Circular Economy organised by the Dutch
Parliament. The Hague, Netherlands, 4th April 2016. https://ec.europa.eu/commission/commissioners/2014-2019/vella/announcements/inter-parliamentary-meeting-energy-and-circulareconomy-organised-dutch-parliament-hague-netherlands_en

Contact Person
Dr. Ella Stengler
CEWEP e.V.
Confederation of European Waste-to-Energy Plants
Managing Director
Peter-Müller-Str. 16a
40468 Düsseldorf
GERMANY
Phone: 00 32 – 27 70 63 11
Email: ella.stengler@cewep.eu

14

Vorwort

Bibliografische Information der Deutschen Nationalbibliothek
Die Deutsche Nationalbibliothek verzeichnet diese Publikation in der
Deutschen Nationalbibliografie; detaillierte bibliografische Daten sind im
Internet über http://dnb.dnb.de abrufbar

Thiel, S.; Thomé-Kozmiensky, E.; Winter, F.; Juchelková, D. (Eds.):
Waste Management, Volume 8
– Waste-to-Energy –
ISBN 978-3-944310-42-8 Thomé-Kozmiensky Verlag GmbH

Copyright: Elisabeth Thomé-Kozmiensky, M.Sc., Dr.-Ing. Stephanie Thiel
All rights reserved
Publisher:

Thomé-Kozmiensky Verlag GmbH • Neuruppin 2018

Editorial office:
		

Dr.-Ing. Stephanie Thiel, Dr.-Ing. Olaf Holm,
Elisabeth Thomé-Kozmiensky, M.Sc.

Layout:		
		

Janin Burbott-Seidel, Ginette Teske, Roland Richter, Cordula Müller,
Sarah Pietsch, Gabi Spiegel, Lena Bischkopf

Printing:

Universal Medien GmbH, Munich

This work is protected by copyright. The rights founded by this, particularly those of
translation, reprinting, lecturing, extraction of illustrations and tables, broadcasting, microfilming or reproduction by other means and storing in a retrieval system, remain reserved,
even for exploitation only of excerpts. Reproduction of this work or of part of this work,
also in individual cases, is only permissible within the limits of the legal provisions of the
copyright law of the Federal Republic of Germany from 9 September 1965 in the currently
valid revision. There is a fundamental duty to pay for this. Infringements are subject to the
penal provisions of the copyright law.
The repeating of commonly used names, trade names, goods descriptions etc. in this work
does not permit, even without specific mention, the assumption that such names are to be
considered free under the terms of the law concerning goods descriptions and trade mark
protection and can thus be used by anyone.
Should reference be made in this work, directly or indirectly, to laws, regulations or guidelines, e.g. DIN, VDI, VDE, VGB, or these are quoted from, then the publisher cannot accept any guarantee for correctness, completeness or currency. It is recommended to refer
to the complete regulations or guidelines in their currently valid versions if required for
ones own work.
4

