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The Furepesn Union Emission Trading System (HJ ETS) comstitutes the care imstrument of the Furopean Union
climate protection policy. ¥ lmits greenhouse gas amisions of its member states and aims =t faclitating an
=Hficient allocation of emision reduction scrom national barders. Acompanying is palicy =t the Furapean
level, individual member states have introducad national policies, includi il 7v (RES)
expansion mezmm= ar coal phase-auts.

This study examines to what extent national palicies affect the effectivenss of the EU ETS and to what
degree the impact & reflected in prices 7 Furopean Union Allvwancs (EUA)L To investigate this questian, 2
fimdamenta] aptimiztion madel of the Bwapean electricity markets & deployed and model endogenous EUA
prices are derived with 2 5=t of futwe market scmmmrios. Overall findings indicats that fundamental market
fumoes strongly affect EUA prices. Furthenmare, mtianal palicies play a critical wle: The expansian of RES does
net affect the @pacity of the EU ETS to provide sufficient price signak for the desimed level of decarboniztion
bat 2 coal phase-out hes 2 strang rice-mupprmsing efisct. A withdrawal of erificates can meestabiish the

effectivenes of e EU ETS but prices can 1= drastically when oversstimating the necessary ameunt.

1. lntroducion

Starting in 2005, the EU Emissions Trading Scheme (EU ETS) sets an
agrregate Oy emBsion cap for specific energyintensive installations
within the EU. Abowt 45% of the EL's total (0, embsions are covered
by this nstrument {European Commissdon, 2016) and industries from
different sectors such as power, chemicals, ol reflneries, ete. fall under
this regulation. The implemented cap and trade system for carbon
allowances & Eumpe's key policy to reduce carbon emisslons. It limits
the overall level of emisions and in 20 doing alms 1o efficienty allocate
carbon mitigation measures acmas member sates In order to achieve a
continuous decarbon izarion of the regulared sectors the emision cap is
subject toan anmeal reduction mie. This trigrers a growing implemean-
tation of cimate protection measures (e.g energy efflclency), otherwise
companies would come under considersbly economic pressure from
rising carbon prices. Besides this European instrument for the reduction
of greenhouse gas embsions, EU member states have itselfl deployed
further environmentsl policy messures and regulatory instruments at
a mational level Such measures include, among others, phasingout
coalbased power production, support schemes for the expansgon of
renewable energy sources (RES), policies to improve energy efficlency
as well as the introduction of carbon taxes.

* Commponding muthar.
Emad addres: carl philipp anks@tu-drsden de (P, Anke).

Whike thess meassures lead to a reduction of carbon embsions at
a national level, a lower demand for embsion allowance: arkes with
which carbon prices decline In twrn, carbon emisdons increase agalin
at a different location unless the overal emision cap is adjusted 1o
account for these developments. This effect is often referred o as
the “waterbed effect’ (see Rosendah] {2019)) Until now, carbon prices
stayed at a low to moderate level which indicates that regulators
considered this effect almeady at the time the annual reduction rate
was sel. With the latest developments around climate change, however,
an increasing number of EU countries have revised thelr energy strate-
gles and commitied themselves to phase-out further coal-based energy
installations.

As ooal and lignite are conmected to high shares of greenhouse gas
emisims regulated by the EU ETS," these developments raie serious
concems that the EU ETS could become ineffective without a dynamic
means of adjusting the wolume of emisions allowances accordingly.

This study contributes 1o the exiging msearch by investigaring the
market implications from the co-exdstence of national and in termationsl
policies for climate protection. The central objective purssed in this
waork (s the evaluation of the capability of the EU ETS to incentivize

! In M18 coal and lignite fired power plants emited 75% of Gemany's gresnhouse g amismion related to power generstion (UBA, 20201
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This work was carried out during 2019-2020 and
already handed in to the last year’s |IAEE
conference

In the meantime, an improved version was
submitted to and accepted for publication at the
Energy Policy Journal

Results | am showing today refer widely to our
paper on Coal phase-outs and carbon prices

However, findings are still relevant for several
market design issues and upcoming research



Short summary: National policies play a critical role regarding an effective
functioning of the EU ETS

= The EU ETS constitutes the core instrument of the European Union climate protection policy

= Accompanying this policy at the European level, individual member states have introduced national
mitigation policies, including renewable energy expansion measures or coal phase-outs

= This study applies a fundamental market model to examine to what extent national policies affect the
effectiveness of the EU ETS and to what degree the impact is reflected in EUA prices

= Findings indicate that renewable expansion does not affect the capacity of the EU ETS to provide sufficient
price signals for the desired decarbonisation but coal phase-outs have a strong price-suppressing effect
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lllustrative look on environmental policies and interactions with EU ETS

Various instruments/developments have an influence on Emissions Cap (including reduction factor)
CO2 emissions and thus on the need for CO2 certificates A
= Renewable expansion dynamics w | Source3
g Uncertain'gy regarding
. . . ) future emissions
= Development of electricity demand (sector-coupling, R4 . .
crisis, e.g. Covid, ...) E | source2 . Estlmatted production
o amounts
. % + Estimated operation
= Energy efficiency measures & time of plants
Source 1
(e.g. coal)
» Coal phase-outs
Year 1 / Year 2 Year 3 Year x Time
» |ncreasing recognition of international emission rights Coal phase-out

(Clean Development Mechanism, Joint Implementation)

National developments and mitigation policies create uncertainty in designing an effective EU ETS

(L
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The EU ETS has been continuously adjusted to changing market
environments to stabilise EUA prices

Phase 1 Phase 2 Phase 3 \ Phase 4 \
(2005-2007) (2008-2012) (2013-2020) ,_’_____(%QZ_I_—%Q?:Q)____J/
= |ntroduction of the EU ETS = Reduction of CO2 allowances by 6.5% = Annual linear reduction of CO2 allowances = Annual linear reduction of
= Free allocation of (compared to 2005) by 1.74% CO2 allowances by 2.20%
certificates = National allocation plans = European cap = Cancelling of certificates
* Clean-Development-Mechanism, Joint- * Increased auctioning from MSR
Implementation Projects = Backloading and Market stability reserve
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Literature investigating both RES expansion and coal phase-outs under
consideration of model-endogenous CO2-prices is scarce

Literature sources Classification of literature
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ELTRAMOD derives endogenous power and EUA prices for the European

electricity markets

LINEAR OPTIMIZATION

MODEL ENDOGENOUS

MODEL INPUT

v . Technology_specific power plant
S characteristics
g » Economic parameter
O <| = European transmission capacity
Ok
wa|  (NTO)
> * No congestion within one market
T zone (copper plate)
L
=
. = 17 conv. generation technologies
5 w| = Hourly RES generation profiles

=) .
g wnl * (CO, emissions cap)
w
(=) » Hourly electricity demand per
Zul  country
E »n| = Must-run requirements for CHP
[2)

N g2
DRESDEN ee

Target function:

Cost minimal dispatch of fixed

capacities

Min Z TOTAL SYSTEM COSTS
; t € T [8760 h]

I Countries with block-wise power plant

representation

Countries with technology-specific
aggregated power plants representation

Existing lines
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CO2 PRICE CALCULATION

p CO, CAP

PY co2 CO, emis

sions

CO, BALANCE:

Z Gen -CO2 emission factor
t,p

< Co,

ef ficiency

-9

CAP

ter[8760 7, p eP

CO, BALANCE . Marginal = pr CO,

CO2 EMISSION ALLOWANCE PRICE

FURTHER MODEL OUPUT

» Power plant dispatch

» Export-import flows

» |ntegrated/curtailed RES
= Electricity prices
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Effects of national policies on the EU ETS are investigated based on a
scenario analysis

I ———————_—

2014 2025 2030 o e
Scenario
Description
noCPO N 226w @) 1586 Gw
Legend:
Added gas capacity
CPO 0 31 .50 GW 0 66.55 GW 0 compared to 2014
x 68.43 GW X 84.45 GW x Phased-out coal capacity
Additional Additional @ Electricity demand
CPOwWC . .
Cancellations Cancellations :
Installed capacity of PV
®) 2706 Twh——+9% () 2,958 TWh < +3% > (§) 3,068 TWh o
/i\ Installed capacity of wind
Data 80 GW +115%——> oz e —+ 26 %> Al k) Relative change of CO
2
/i\ 118 GW ——— —>/i\ 227 GW —m8M— _>/iL 258 GW @ (C1A1P9%ol\r;|1t|c_>g§2d t)o 2014
r eq
e -19% @ -29%
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Coal phase-outs reduce the ability of the EU ETS to provide price signals for
carbon mitigation

Scenario NoCPO

Under current
design of the EU
ETS, RES expansion
does not drive
down EUA prices

Power prices

55 61
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Coal phase-outs
undermine the
effectiveness of the EU
ETS in incentivising
carbon mitigation
based on price signals
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Scenario CPO
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A cancellation of EUAs can restore the capability of the EU ETS to incentivise
carbon mitigation

0 50 100 150 250 300 350
EUR/t CO,
Scenarios sensitivities Major Effects Projections Fuels
EUA Reduction }\ :
A B NoCPO A B cpPOwC 30 6 Effect 1/ A SR20 B& coal + Lignite
——
A B cPO CPOwC_40 ---- Effect 2 [] SR30
CPOWC A B cPoOwC 60 Other Conv.
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Better coordination of national mitigation strategies and EU environmental
policies necessary

EUA prices are strongly affected by fundamental market forces
— RES deployment strategies
— Coal phase-out
— Reduction of CO2 emission cap

= National carbon mitigation policies can thwart the ability of the EU ETS to generate price signals for
carbon mitigation
— The expected RES expansion seems to have a minimal impact on the EU ETS
— A coal phase-out entails a significant impact on the EU ETS and EUA lose all material value

= A cancellation of EUAs can stabilize the EU ETS and its ability to provide market signals for carbon
mitigation

= The determination of the amount of withdrawn EUAs need to be done carefully, as EUA prices react
very sensitively
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Thank you for your attention

Hannes Hobbie

Tel.: +49 (0) 351/463-39894
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Model validity: ELTRAMOD explains historical market outcomes very well
for 2014 based on fundamental input data

TECHNISCHE
UNIVERSITAT
DRESDEN

Source: BNetzA, Monitoring Report 2015

9 150 DE 2014 KPIs for GERMANY
_§ % 50 {Sw—— ELTRAMOD MAE sorted 4.80
I.‘; 2 || | MAE unsort. 6.31
S 50 4 RSME sorted 5.58
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-100 :
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T NN MM S SN 00NN Price real 32.76
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DE 2014 - - O Uranium
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H Gas
- = Qil
[0 Conv. therm.
B Hydro
real 16% 19% a 10% %. 5 Wind
I Solar
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5.00 CO, PRICE 2014
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8 6.00
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o)
wo2.00

0.00

real ELTRAMOD

KPIs for a subset of core countries
(AT, CZ, DE, HU, PL, SI, SK)
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MAE sorted 4.25
RSME sorted 5.90
Mean price model +3.4%
(compared to real price)
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= DE: Good fit of power plant
dispatch (slight overestimation
of base load and peak prices)

= Very good match of historical
CO, price in 2014

= Core countries: Good match of
sorted price curves
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