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Decarbonising energy demand

➢ Energy is responsible for 76% of GHG emissions

within the EU27+UK (Oreggioni et al., 2021 and Crippa et

al., 2019).

➢ Fossil fuels still account for 68% of final energy

demand within the bloc

➢ 95% in transport

➢ 48% in buildings

➢ 56% in industry (IEA, 2017).

➢ The speed of reducing fossil CO2 emissions and

energy intensity must accelerate to reach mid-

century climate neutrality.
Demand (direct) Supply (direct) Non-energy
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What does carbon neutrality mean for energy demand?

2030

Residential <= 12Mt and services<=19Mt 

2050

Total GHG emission reduction by 55% vs. 1990

Fossil CO2 emissions Road transport <= 710Mt

Industries <= 572Mt

Fossil CO2 emissions

Total GHG emission <= 489 Mt CO2eq
Excluding LULCF, but including agriculture and waste 

Residential <= 137Mt and services<= 75Mt 

Road transport <=18Mt

Industries <= 53Mt

EU, 2018 and EU, 2020
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Climate change mitigation targets in the EU27+UK

1990: Stabilise 

2000 GHG 

emissions at 

1990 level

1997: 8% reduction, 

in comparison with 

1990, by 2010

2007: 20% emission 

reductions by 2020

2014: 40% emission 

reductions by 2030

2018: Long Term Strategy 

(-85%GHG emissions by 

2050, well below 2ºC)

2019: European Green Deal and 

update of the UK Climate Change Act: 

Climate neutrality by 2050 (1.5ºC)

2020: Cuts of 55% by 2030 in the 

EU27 and 68% by 2035 in the UK

Modelled in national energy plans 

and long term strategies
Needs  national granular modelling
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DESSTINEE (Demand for Energy Services, Supply and 
Transmission in EuropE)

➢ Open access scenario generator with user

friendly Excel interface.

➢ It reports results for 11 energy carriers,

disaggregated according to key sectors and

technologies, in 40 countries.

➢ Yearly demand is projected based on user

defined socio-economic and demographic

inputs and assumptions for fuel baskets and

conversion processes (Module 1).

➢ Hourly power demand is modelled considering

tailored profiles, according to the final energy

use (Module 2).

➢ Power supply profiles and hourly prices are

estimated considering availability for renewable

sources and user specified information for

installed capacity (Module 3).

Boßmann and Staffell , 2015 and Staffell and Pfenninger, 2018
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Key final energy uses

Buildings

(Residential and Commercial)

Space heating

Water heating

Cooling

Appliances

Transport

Road 

Rail

Navigation

Aviation

Industry and agriculture

Heavy industries

Light industries

Agriculture

Final energy uses

Passenger

Freight

Cars

Light duty

Heavy duty

Buses

Steel and metals

Chemicals

Cement and minerals
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Key methodological aspects

➢ Continental emission targets based on impact

assessment models, conducted by the European

Commission for 2030 and 2050.

➢ We disaggregate the technology penetrations reported

in these studies to national level using economic

indicators and respecting current distribution among

the countries.

➢ Efficiency improvements based on plans for future

legislation and critical literature review.

➢ Countries’ decarbonisation efforts are together

compatible with EU targets, on the basis of projected

service demand and technology deployment. No

assumptions about effort sharing or fair burden.

➢

??

??

EU, 2018 and EU, 2020
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Final energy & electricity demand (EU27+UK)

Largest final energy consumption reductions are forecasted to occur within the

road transport sector, heating and industries. This is mostly due to electrification

and efficiency improvement.
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Final energy demand, national granularity

National reductions in energy consumption will be consequence of sectorial

contributions, trends for socio-economic indicators, and differences in

technology deployment.
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Economies becoming more efficient

The energy intensity of the 28 economies is modelled to reduce between 21%

and 41% by 2030, and between 34% and 61% by 2050.
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A more equal energy consumption

Large Western energy using countries see a reduction in final consumption per capita

whilst a slower growth, or plateau, are observed in Eastern European countries.
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Final energy consumption for heating

Final energy consumption for heating is modelled to decrease by 59% within the

EU27+UK by 2050. Reductions ranging between 51% and 70% are estimated among

the 28 countries.
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Road transport

Electrification will play a key role for enabling emission reductions from road

transport, allowing lower direct emissions but also a higher efficiency. A whole

carbon neutral fleet is forecasted to be in circulation by 2050.
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Fossil CO2 Emissions

By 2030, emissions reductions mainly come from heating, industry and to lesser extent road

transport. However, when considering 2050, the largest reductions are from road transport.

Negative emissions are forecasted for some of the industrial categories, under “Heavy

Industries”, both for combustion and process emissions.
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➢ Reaching climate neutrality targets will require a massive transformation in national

energy demand

➢ Significant and non-uniform reductions across the 28 countries considered in this study.

➢ Electrification of heating and road transport is critical to these goals

➢ Leads to significant increases for power demand (32% by 2030 and 64% by 2050).

➢ Very strong efficiency improvements are needed to meet these targets, particularly

for heating in buildings and road transport

➢ Some of them are possible thanks to electrification, but also a drastic increase of building

envelope efficiency is needed, and reduced energy demand per km travelled.

Conclusions
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Thanks for your attention

Feedback and questions are welcome

You contact me at: g.oreggioni@imperial.ac.uk

DESSTINEE model is available for downloading at: 

https://sites.google.com/site/2050desstinee/

mailto:g.oreggioni@imperial.ac.uk

