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KEY STAKEHOLDERS WERE INVOLVED BY PROVIDING INPUT AND
REVIEWING RESULTS
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THE DECARBONIZATION PATHWAYS ANALYSED ARE SUSTAINABLE,
TECHNICALLY FEASIBLE, AND HAVE A POSITIVE IMPACT ON THE
ECONOMY

A. Security of energy supply
andtechnologyrisk, e.g.,
selfreliance, risk of technology
failure <

Notassessed:
* Public acceptance
= Changerequired

= Nationalenergy
policies

B. Sustainabilitye.g.,
greenhouse gas emissions,
resource depletion

C. Economic impacte.g.,
cost of electricity, capital
requirements



ENERGY EFFICIENCY & FUEL SHIFT GIVE OVERALL DEMAND

4,800 TWiyr (Total)

Cars and heat pumps will run on power saved by
additional efficiency measures
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1 Assumption: electrification of 100% LDVs and MDVs (partially plug-in hybrids); HDVs remain

emitting ~10% while switching largely to biofuel or hydrogen fuel cells

2 Assumption: 80% of remaining primary energy demand converted to electricity usage in buildings
for heating/cooling from heat pumps; assumed to be 4 times as efficient as primary fuel usage

3 Assumption: 10% fuel switch of remaining combustion primary energy demand converted to electricity -y
in industry for heating from heat pumps; assumed to be 2.5 times as efficient as primary fuel usage Factored n

SOURCE: Roadmap 2050 Technical Analysis 2050




ELECTRICITY DEMAND 2050
(EU-27 + Norway & Switzerland)
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THREE SPECIFIC PATHWAYS MODELED INCLUDING BOTH GENERATION
AND GRID COSTS

40% RES 60% RES 80% RES
30% CCS 20% CCS 10% CCS
30% nuclear 20% nuclear 10% nuclear
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Energy production mix over the year, TWh per week



RES DIVERSITY CONTRIBUTES TO CONSISTENT SUPPLY

Overview of yearly energy balance, 80% RES pathway (TWh per week)
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1 Storage included in the model relates to the existing hydro storage avallable across the reglons
SOURCE: Imperial College, KEMA, Roadmap 2050 Technical Analysis



INTER-REGIONAL TRANSMISSION REQUIREMENTS
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CURTAILMENT IS KEPT LOW THROUGH GRID EXPANSION AND BACK-UP
CAPACITY

2050, GW
Transmission & generation capacity requirements
RES curtail-

Pathways DR, % Transmission Back-up and balancing ment?!, %
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Requirements on top of the baseline
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ANNUAL CAPEX DEVELOPMENT
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A doubling of capital spend would be required over the next 15 years
SOURCE: Roadmap 2050 Technical Analysis



ANNUAL COST COMPARED TO EU SPENDING

Total European Investments

2.059 Billion Euro
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COST OF ELECTRICITY
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DECARBONIZING THE ECONOMY SAVES MONEY
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Lower energy cost in the decarbonized
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0.04 — . :
impact of the carbon price

Baseline
0.03 —

Decarbonized
—— Pathway
0.01 —
o | |

2040 2050

2000 2010 2020 2030



* Managing interdependence
— Early warning
— Conflict prevention
— Post-conflict rehabilitation

e Repository: Gap analysis & Best practices sharing
— Regional cooperation: Gas and Electricity networks

— Policies on Energy Efficiency & promotion of zero-
carbon technologies

— Optimizing investments
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Questions?

www.roadmap2050.eu
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