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Target is clear  
Pathway is uncertain

 Member States tend to model national 
80% GHG reduction targets

 But this ignores the separation of EU 
ETS and non-ETS policy

 How does this impact on the role 
electricity plays in reaching targets? 

“Electricity will play a central role in the low 

carbon economy. It can almost totally 

eliminate CO2 emissions by 2050, and offers 

the prospect of partially replacing fossil fuels 

in transport and heating”     Eurelectric



Electricify everything by 2050?

NO. Electricity (blue
and green) use may 

reach 30-40% of total 
final energy 

consumption by 2050

This means 60-70% 
that is not electricity! 



Member State Trajectories
ItalyIreland

BelgiumGermany

Standard approach for 2050 
• apply 80% constraint
• this provides cost optimal 

ETS non-ETS split in effort 

Ireland: cost optimal soln
• 91% reduction in ETS
• 68% reduction in non-ETS

But this ignores EU ETS non-
ETS policy targets



2050
80% reduction in CO2 emissions relative to 1990

ETS Non-ETS

2.2% p.a (2021-2050) ?

87% reduction relative 
to 2005

85% non-ETS reduction 
required relative to 

2005

84% reduction 
relative to 1990

75% non-ETS reduction 
required relative to 

1990

What if we apply ETS and non-ETS targets?



ETS/non-ETS Pathways – TIMES Scenarios
ETS and Non-ETS pathways Standard - constrains energy-related CO2 emissions to

achieve i) 80% reduction by 2050 with no individual

targets on the ETS and non-ETS sectors.

CO2-80 - constrains energy-related CO2 emissions to

achieve i) 80% reduction by 2050 and ii) individual

targets on the ETS and non-ETS sectors by 2050.

ETS-NETS scenario – imposes an ETS price reaching

264 euro/tCO2 by 2050 and a target (as for CO2-80)

for non-ETS emissions

NoBioImp - imposes an ETS price reaching 264

euro/tCO2 by 2050, a target (as for CO2-80) for non-

ETS emissions AND does not allow bio imports.

Scenario
CO2 Emissions reduction in 
2050 relative to 1990 levels 

ETS non-ETS Total

Standard 91% 68% 80%

CO2 -80 84% 75% 80%

ETS/NETS 60% 75% 68%

NoBioImp 34% 75% 54%



Energy-related CO2 Pathways: ETS and non-ETS



CO2 intensity of electricity 



CO2 Emissions Pathways by Sector



Sectoral Trends - Electricity Generation

 In 2050 gas CCS emerges 

in the CO2-80 scenario

 Higher electrification 

occurs in NoBioImp

scenario partly for H2 

production to 

complement biomethane

supply for freight



Marginal Abatement Cost & Electrification

Year Scenario ETS price Share of Elec

2050 CO2-80 29%

ETS/NETS

264 €/tCO2 31%

360 €/tCO2 30%

800 €/tCO2 29%

ETS/NETS 

NoBioImp

264 €/tCO2 43%

360 €/tCO2 48%

800 €/tCO2 51%



MAC and Sectoral Electrification

Percentage sectoral electricity consumption by 2050 for changing MAC in ETS/NETS and NoBioImp scenarios

Year Scenario ETS Price 
€/tCO2

Transport Residential Industry Services Agri

2010 Actual 0.1% 22.5% 33.3% 41.9% 16.3%

2050 CO2-80 15.2% 44.8% 20.03% 57.1% 16.88

%

ETS/NETS 264 16.7% 45.5% 22% 61.2% 16.9%

360 16.3% 44.5% 22% 60.2% 16.9%

800 16.1% 41.8% 22.1% 59.6% 16.9%

NoBioImp 264 18% 88.3% 21.9% 84.1% 25.2%

360 17.9% 88.5% 23.1% 84.3% 25.2%

800 18.3% 80.2% 42.4% 84.3% 25.2%

 The levels of sectoral electrification 

within the different scenarios are 

shown for different ETS prices

 High levels of increased 
electrification can be seen relative 
to 2010 in the residential sector 
and additionally, the transport 
sector also sees an increase of 
between 15-18% within the 

scenarios.



Transport Modes

 The transport sector electrifies less than 
residential towards 2050. Mitigation tends 
to be more challenging and more expensive 
in transport relative to the residential 
sector.

 Electrification of private sector 
vehicles and use of renewables in 
C02_80 scenario and hydrogen in 
freight sector for No Bioimports
scenarios important for transport 
decarbonisation

 Fuel switching, improved efficiency 
and use of renewables key for 
decarbonisation of transport sector



Transport Decarbonisation



Transport Decarbonisation



 space and water, heating 

consumes the majority of 

residential energy

 reduction in demand 

indicates efficiency gains 

by 2050 as well as the 

phase-out of coal by 2030 

and oil by 2050

 Large electrification of 

heating in space and water 

heating by 2050

Residential End-Use



Residential Decarbonisation



Residential Decarbonisation



Conclusions

 EU Member States don’t only have emissions targets, we have separate policies for ETS 
and non-ETS sectors that affect how we deliver emissions reductions

 Member State GHG emissions reductions scenarios should incorporate the ETS and non-
ETS emissions split when considering pathway towards 2050

 Increased electrification does not necessarily achieve the 80% target if it does not achieve 
increased decarbonisation

 Gas CCS is a key component to achieving 80% target in 2050 in the CO2-80 scenario

 Transport and Residential decarbonisation is important for achieving non-ETS targets

 Need a clear focus on policy measures regarding alternative fuels that can complement 
increased electrification to meet emission targets



Collaborators and funders



Questions


