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Background and task

Data and fact base for the discussion of the perspectives of Waste-to-Energy*

In the coming years, many municipal and private owners of thermal waste treatment plants (TAB) will have to make
decisions on the replacement or modernization of individual incineration lines or entire plants.

Against the background of the high investment costs and the long-term nature of the decisions, discussions have
been going on for some time now about how many capacities or plants will be necessary in Germany in the future,

therefore ITAD has commissioned Prognos AG in cooperation with Prof. Dr. Martin Faulstich to prepare the study
"Perspectives for Waste-to-Energy - Roadmap 2040".

The roadmap describes the development of plant utilization up to the year 2040 and considers the foreseeable
changes in the range of tasks in the thermal waste treatment sector from various perspectives.

The results of the study are presented in the form of 9 theses.

*) Waste-to-Energy = Municipal solid and similar commercial waste incineration
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Key messages

Waste-to-Energy (WLE)

1 | ... will continue to be fully utilized until 2040
2 ... guarantee safe disposal
3 .. ensure security in energy supply
4 .. are continuously modernized
5 .. support the recycling of household and commercial waste
- 6 .. make a contribution to climate protection

f FMJT 7 .. expand the municipal scope of action

aﬁ?wm 8 .. Is an important part of the Green Deal in the EU recycling industry...
9

.. support the path to a climate-neutral Germany

Bildquelle: AVG Kbin
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Waste-to-Energy 2040

... focus on some details
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Waste-to-Energy

... Will continue to be fully utilized until 2040
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1 WtE-plants will continue to be fully utilized until 2040.

= WRE primary competitive market:
* WtE-plants (MSWI + RDF power plants)
* Cement plants (pro rata for comparable types of waste)
* Coal-fired power plants (pro rata for comparable types of waste)
* M(B)T with contracts for residual waste treatment

= Factors influencing the amount of waste to be thermally treated:
* economic and demographic development
* waste avoidance and/or recycling measures

* changed legal classification, shifting of material flows from other
disposal channels, new and additional waste flows

Bildquelle: Ralf Breer
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1 Data and facts

Market definition Waste-to-Energy

= WtE-plants are related to
and interact with other
(sub)markets

= Primary competitive
market 36.7 million tons:

* (pro-rata) capacities
for comparable waste
fractions in TAB

« M(B)T/MPS that have
residual waste
contracts

Quelle: Darstellung Prognos AG 2020
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1 Data and facts

Facilities, capacities and utilization of TAB

-
[ ] I l
o

Kiel '
o . W mmm mmm
Neum (inster
Neustadt

e | T m:““"’"‘"’ st .n gron
Hamburg
Bremerhaven Hambi @ widvigsiust
. . Hagenow
Bremen
Schuedt
2 .0
Brem
L Premnitz | ~ ‘ ~ ( ’
Laar / Covoerden b B',
[ ] T 1 Riidersdort
o [ ] Hannover e
salzbergen
2 Minden o Helmstedt [ ] Eisenhittenstad
— Wagdebug
Bielefeld
Kamp-Lintfort Herten P ® Hamm mﬂﬁ'ﬁ.g\.g ] Grofraschen e
Lo Spremberg
Essen Bittorfeld o
g ¥ oberha — amsdort ) 2"' ?
Krefeld i&- se ® ® ] "I.euna Lauta Q’ ili .( )
[ ] Hagen . .
Dusseldort ‘Wuppartal Kothach Kassel Vitzenhausen Braunshekn gy p | a ntS utl | |Zat| n /
Solingen Zothou )
Kbin Leverkusen hd
& Hurth - Knapsack L ] (o
Eschueiler Hesifeey
Bonn
@ ciciten 1 Zella-Mehiis *™
L] Giefien |
Andemach
Frankfurt a. M 2
. Cobu
Frankfu? M‘ e ® = @ Millverbrennungsanisge
Mainz gy Schuveinfurt @ Ersatzbrennstoff-Kraferk
Damstadk L) Esmba
Whirzhurg
Wannheim
Neunki
Ludwigshakn
e g Niimberg [ ]
Schwandof
sen Pirmasens
Karlstuhe
L @zt
Bforzheim
e Ingolstadt
Biblingen “OPPINE!
.! Augsbug
Uim @ Gerstho
Weiltenhom ® @ moenn @
Geiselbullach Burgkirchen
Eschbath b

S ITAD - members ITAD - members ITAD - members

Kartengrundlage: GTK GeoMarketing

Quellen: ITAD, Eigenrecherchen Prognos AG

' Perspektiven der thermischen Abfallbehandlung - Roadmap 2040 TAD i Prof. r. Martin Faulstich  )FOCJNOS

technische universitat
dortmund



1 Data and facts
Waste composition WtE 2017

Import :
5,7 % (1,5 Mio. t)

Secondary waste

(EWC 19 12 10
EWC 19 12 12)

others +
in-house waste

Quellen: ITAD Jahresbericht 2018, Destatis Fachserie 19, Reihe 1, ergdnzende Eigenrecherchen und Hochrechnungen Prognos AG
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1 Daten & Fakten

basis for calculating future capacity utilization

status quo-scenario scenario comprehensive recycling

Updating 2017 revenue only under Individual and overall scenario for

consideration implementation

* sector-specific development of = ordinance on commercial waste
gross value added, = packaging waste act

* population development, age = seperate collection of bio-waste
structure and household size and greens (according to German

e private consumer spending waste act)

* constant waste management

framework conditions
r\,
9) Lo

" Perspektiven der thermischen Abfallbehandlung - Roadmap 2040

scenario relocation from other
disposal options

Evaluation of potentials through

decommissioning of coal-fired
power plants

Partial reclassification/closure of
M(B)T
additional proportional material

flows (e.g. sewage sludge, light shredder fractions, fine
fractions of construction/demolition waste, waste
containing POPs, European "division of labour")

effects of an output-based

recycling rate :j
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1 Data and facts

Results of the balancing of waste quantities and WtE capacities

Mio. t Amount of waste available Capacities (WtE and coincineration for MSWI and similar waste)

2 36,75 z 36,79
2 34,51 > 32,63 z 34,21

Thermisch status quo scenario scenario scenario scenario available available
behandelt scenario  comprehensive relocation available available capacity Capacity
recycing from other capacity capacity 100% 95,5 %
disposal 90% 95%
2017 forecast 2040 options forecast 2040 2017
® o0 ® ® oo
m MSW B |ndustrialand commercial waste ® WtE-plants = | CP
® Imports (EWC 191210, 191212, 200301) Cementkiln = M(B)T

Quelle: Prognosen der Prognos AG
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Waste-to-Energy-plants

... ensure security in the energy supply
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3 Data and facts

Energy production ITAD-members

% 10 ) 6 GWh/2018 power prod.

I % - 8 ,3 GWh/2018 power export.
O 1

o
’ TAD - members 2_2_2 - 8,9 GWhH/2018 heat export.

\V . 11 0 9 GWh/2018 process steam export.
Quelle: ITAD
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Waste-to-Energy-plants

... are continuously modernized.
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4 Data and facts

Incineration lines and age and investment requirements up to 2040

momm

> 200

incineration lines

T
75 Mio. € 11 billion €

@ modernization costs per WtE-capacity cumulative investment requirement until
of 100.000 t/a 2040

23 | 11

MSWI RDFI

@ age of lines (years)

(basis: last furnce retrofit)

=

Perspektiven der thermischen Abfallbehandlung - Roadmap 2040
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S
35...

@ assumed need for modernization

< ]
13 5 €/capita

cumulative investment requirements up
to 2040 per capita - or just under 7 € per
capita and year
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4 Data and facts

Modernization needs up to the year 2040

=
Modernization costs in € billion

>11.1...

cumulative modernization

Modernization requirements - capacities in

i
million t

costs until 2040

<2025 2030 2035 2040
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Waste-to-Energy-plants

... make a contribution to climate protection.
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6 Data and facts

WRE climate protection potential: burden and savings 2019

+9,5

Mio. t CO,eq
emitted
waste incineration and use of substitution of fossil fuels for balance
fossil energy for ignition and the generation of power,
auxiliary firing process steam, district heating
and metal recycling
- member - member - member

Quelle: ITAD e.V.
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6 Daten & Fakten
WRE climate protection potential : changes until 2040

higher emissions:
?
Mio. t CO,eq
= |ower credits for the = Increase of energy efficiency
substitution of fossil fuels and expansion of waste heat
= Increase in the separate utilization _
collection of metals and = Capture of CO2 (CCU) target 2040:
lower substitution rates in = lower proportions of fossil- positive balance
metal recycling based plastics on a
petroleum basis or
minimization of fossil-based members

waste fractions

Quelle: ITAD e.V.
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Waste-to-Energy-plants

... are an important part of the Green Deal in

the European recycling industry.
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8 WIE is an important part of the Green Deal.

"Green Deal"

= New initiatives within the framework of the "Green Deal" to close
landfills earlier, to establish recycling structures and to increase
waste heat utilization are necessary in Europe to further reduce
greenhouse gases

European "division of labor”

= Availability of German TABs until the establishment of orderly
material and energy recycling structures, especially in Eastern and
Southern Europe
Prerequisite: free capacities at home and viable, sustainable
agreements

= Export also leads to the responsibility for taking back waste

Bildquelle: © Européische Union, 2019 - CORDIS, cordis.europa.eu
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Waste-to-Energy-plants

... support the path to a climate neutral

Germany.
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9 WitE-plants support the path to climate neutrality

Circular Economy - Model of environmental and economic policy

= |ntegration of TAB into complex systems of recycling and resource
conservation is an important step towards future climate neutrality.

= A circular economy cannot function without TAB.TABs make an important
contribution to climate protection by avoiding CO2 emissions.

= The generation and feed-in of hydrogen will become economically interesting
under changed conditions.

= TAB develops and provides new system services for the energy systems of
the future.

= TABs are developing into "multi-output plants". In addition to the existing
metal recovery from slags and CHP operation (electricity and heat), hydrogen
and chemical raw materials (e.g. methanol synthesis from CO2 and H2,
naphta) are produced.

Bildquelle: © shutterstock - artjazz
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Im Auftrag der ITAD

(www.itad.de)

Prognhos AG

(www.prognos.com)

Dr. Barbel Birnstengel, Berlin

Dr. Jochen Hoffmeister, Dusseldorf

Prof. Dr. Martin Faulstich
TU Dortmund

Fakultat Raumplanung
Lehrstuhl fur Energje- und Ressourcensysteme
(www. res.raumplanung.tu-dortmund.de)

Bildquelle: TafelmitKollegen.de
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