
Interactions between International and National
Carbon Mitigation Policies
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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 I 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  
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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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Illustrative look on environmental policies and interactions with EU ETS
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Source 1 
(e.g. coal)

Source 2 

Source 3

Uncertainty regarding
future emissions

• Estimated production
amounts

• Estimated operation
time of plants

Coal phase-out

Various instruments/developments have an influence on 
CO2 emissions and thus on the need for CO2 certificates

 Renewable expansion dynamics

 Development of electricity demand (sector-coupling, 
crisis, e.g. Covid, …)

 Energy efficiency measures

 Coal phase-outs

 Increasing recognition of international emission rights 
(Clean Development Mechanism, Joint Implementation)

National developments and mitigation policies create uncertainty in designing an effective EU ETS 
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The EU ETS has been continuously adjusted to changing market 

environments to stabilise EUA prices

Phase 1
(2005-2007)

 Introduction of the EU ETS

 Free allocation of 
certificates

Phase 4
(2021-2030)

 Annual linear reduction of 
CO2 allowances by 2.20%

 Cancelling of certificates 
from MSR

Phase 2
(2008-2012)

 Reduction of CO2 allowances by 6.5%
(compared to 2005)

 National allocation plans

 Clean-Development-Mechanism, Joint-
Implementation Projects

Phase 3
(2013-2020)

 Annual linear reduction of CO2 allowances 
by 1.74%

 European cap

 Increased auctioning

 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
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ELTRAMOD derives endogenous power and EUA prices for the European 

electricity markets
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FURTHER MODEL OUPUT

 Power plant dispatch

 Export-import flows

 Integrated/curtailed RES

 Electricity prices

MODEL ENDOGENOUS 
CO2 PRICE CALCULATION

CO2 EMISSION ALLOWANCE PRICE

q

p

pr CO2

CO2 CAP

CO2 emissions

CO2 BALANCE:

 𝑡,𝑝
𝐺𝑒𝑛 ∙𝐶𝑂2 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟

𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦
< 𝐶𝑂2 𝐶𝐴𝑃

𝑡 ∈ 𝑇 [8760 ℎ], p ∈ P

CO2 BALANCE . Marginal = pr CO2
 17 conv. generation technologies

 Hourly RES generation profiles

 (CO2 emissions cap)

 Hourly electricity demand per 
country

 Must-run requirements for CHP

 Technology specific power plant 
characteristics

 Economic parameter

 European transmission capacity 
(NTC) 

 No congestion within one market 
zone (copper plate)

MODEL INPUT

Target function: 
Cost minimal dispatch of fixed 

capacities

Existing lines 

Countries with block-wise power plant 
representation

Countries with technology-specific 
aggregated power plants representation

LINEAR OPTIMIZATION

𝑀𝑖𝑛  

𝑡

𝑇𝑂𝑇𝐴𝐿 𝑆𝑌𝑆𝑇𝐸𝑀 𝐶𝑂𝑆𝑇𝑆
𝑡 ∈ 𝑇 [8760 ℎ]
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Effects of national policies on the EU ETS are investigated based on a 

scenario analysis

SR30

Source: based on ENTSO-E TYNDP 
2018 – Scenario Report
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Legend:
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Electricity demand

Phased-out coal capacity

Relative change of CO2

CAP compared to 2014 
(1,199 Mt-CO2eq)

Added gas capacity 
compared to 2014

+ 26 %

+ 14 %

+ 3 %

+115%

+ 92 %

+ 9 %2,706 TWh 2,958 TWh 3,068 TWh
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Additional 
Cancellations
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Coal phase-outs reduce the ability of the EU ETS to provide price signals for 

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

Coal phase-outs 
undermine the 

effectiveness of the EU 
ETS in incentivising 

carbon mitigation 
based on price signals
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A cancellation of EUAs can restore the capability of the EU ETS to incentivise 

carbon mitigation

0.20

0.25

0.30

0.35

0.40

3500 30050 150100 200 250

EUR/t CO2

t CO2/MWh
1

2
3

4

1

2

3

4

FuelsProjections

SR20

SR30

Scenarios
Sensitivities 

EUA Reduction
Major Effects
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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

Email:    hannes.hobbie@tu-dresden.de

Web:      ee2.biz

Chair of Energy Economics

Technische Universität Dresden

Münchner Platz 3

01069 Dresden

mailto:vorname.nachname@mailbox.tu-dresden.de
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Back-up
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Model validity: ELTRAMOD explains historical market outcomes very well 

for 2014 based on fundamental input data
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