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Focus

Towards affordable and clean energy net-zero transition, 
which are the technologies we need to focus on?

Which barriers and challenges?
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A set of complementary-in terms of mathematical structure, geographical, sectoral and focus coverage-integrated
assessment, energy system and sectoral models

Modelling Ensemble

EU-TIMES
TIAM

TIMES-CAC
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NZE in EU
The models

 Seven different models covering the EU

Type Institute Geographical coverage

ALADIN
Bottom-up sector perspective

(Transport)
Fraunhofer ISI All EU-27 + UK + NO + CH

EU-TIMES Energy system model E4SMA All EU-27 + UK + NO + CH + IS

FORECAST
Bottom-up sector perspective

(Industry and Buildings)
Fraunhofer ISI All EU-27 + UK + NO + CH

GCAM Partial Equilibrium BC3 EU-28 (EU15 + EU13)

GEMINI-E3 General equilibrium model EPFL EU-28

ICES General equilibrium model CMCC EU-27

NEMESIS Macroeconometric model SEURECO All EU-27 + UK + NO + CH + IS
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The scenario design

 WWH21* NZE Benchmark** NZE EU Policy 
standard** 

 2030 2050 2030 2050 2030 2050 

GHG emissions reduction 
(w.r.t 1990) 

-40% 

carbon 
price 

equivalent 

-55% Net Zero 
Emission -55% Net Zero 

Emissions 

EU-ETS GHG emissions 
reduction 
(w.r.t. 2005) 

-43% 

 

-61% 

Adjusted to 
reach NZE 
EU-level 
target 

ESR GHG emissions 
reduction 
(w.r.t. 2005) 

-30% 
(w. national 

targets) 

-40% 
(wo. 

national 
targets) 

-80% 
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I2AM Paris platform

Harmonisation heatmap

Model documentation

Results explorer

i2am-paris.eu
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EU CO2 emissions pathways

 Net zero is achieved more rapidly in 
the supply sectors (between 2035 
and 2045), but it means a rapid and 
large deployment of BECCS

 Decarbonisation is slower in other 
sectors and particularly in the 
transport sector

 Industry CO2 emissions reduce in 
NZE scenarios between 60% and 
77% in 2030, and 85% and 100% in 
2050 (w.r.t 1990).
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The electricity mix in EU

 Production of electricity is expected to grow in 
all scenarios, particularly in NZE cases (more 
than doubling in particular in the NZE EU Policy 
Standard) 

 Solar and wind develop rapidly (up to 3/4 of 
the production mix in some cases)

 Bio-CCS (BECCS) gain importance post-2030 
(6-20% of the generation mix by 2050)

 Electricity from natural gas decline post-2030 
(negligible production share in 2050)

 Coal and gas CCS plays a limited role

Highlights for Italy
 Higher electrification NZE scenarios show up to 

~200 GW of solar and ~100 GW of wind

Food for thoughts
 Affordability: Which ancillary investments are needed to 

absorb such high share of intermittent generation?
 Sustainability: How to guarantee a sustainable supply of 

biomass?
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Electricity in end-uses

 All models see electricity playing an increasing role contributing to increase of end-use efficiency and decarbonization
Highlights for Italy
 NZE EU Policy Standard scenario show very high electrification share in industry (median 75%)
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Technology implications (source: EU-TIMES model)

 EVs in transport

 Heat pumps
- stock in residential grows by 2.5-3 times compared to today stocks (today 14.8 millions)

2030 2050

[Vehicles thousands] WWH21 NZE benchmark NZE EU pol 
Standard WWH21 NZE benchmark NZE EU pol 

Standard
Buses 6 2 76 274 864 896
Cars 159 185 274 58,497 105,972 122,106
Heavy duty trucks 21 14 14 81 6,291 7,188
Light commercial 
vehicles 588 595 13,403 1195 25,763 29,562

Electricity in end-uses

Highlights for Italy
Up to 13 million of EVs in 2050
HP stocks up to 1.6 times current stocks
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Hydrogen in industry

What other than electricity?

 Electricity and H2 shares grow 
with the decarbonisation of the 
industry sector

 H2 share between 3% - 15% of 
industrial energy consumption 
in 2050
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Hydrogen in NZE energy systems

Other highlights:

 Other H2 uses:
- Road transport: 3% (Aladin) - 9.5% (EU-TIMES) of 

total fuel consumption 
- H2 derived fuels (methanation) for non-road transport 

as for 14% of TFC (EU-TIMES)
- Blending within gas pipelines: ~ 5% (EU-TIMES)

 H2 production:
- Primarily green in NZE energy systems (EU-TIMES)
- Blue hydrogen with intermediate reductions
- Electrolysers: Negligible in 2030, 171 to 312 GW by 

2050 (EU-TIMES)

 Transport in 2050 (EU-TIMES)
- H2 truck stocks: from 790k to 975k (9 -

15% of truck TFC)
- H2 in aviation (~10% of TFC)
- H2 in navigation (23% to 79% of TFC) + 

 Industry in 2050 (EU-TIMES)
- 0.4% to 8% of industrial TFC
- Iron & Steel sector - 4% (NZE Benchmark) 

to 57% (NZE EU Policy Standard)

Highlights for Italy
 Up to 3.5% of transport consumption from 

hydrogen

Benchmark value

 EU-H2 strategy 2030: 40 GW electrolysers installed in EU
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What it means for natural gas?

 EU demand of gas is expected to reduce already in WWH scenario, particularly from power generation and buildings

 NZE accelerates this trend, pushing towards deep contraction of gas demands, in favour of electrification, efficiency and 
since 2040 hydrogen (industry) 

 The impact of sectoral burden sharing of the NZE EU policy standard scenario indicates earlier reductions natural gas 
from ESR sectors (from 2025) balanced by increased electricity demands

 Italy results show similar dynamics

Primary gas consumption trends

Sector TFC %
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Which is the role of carbon sinks?

 Carbon sinks play a fundamental role 
in delivering net-zero in the EU, unless 
non technical options are considered 
(DAC, afforestation, et.)

 Biomass CCS (with net-negative 
emissions) balances hard-to-abate 
sectors

 Sinks are primarily related to electricity 
generation

Highlights for Italy
 Carbon sinks: 20 - 60 Gtonne
 Relevant deployment from 2040

Benchmark value
 EC Clean Planet for all (1.5 TECH): EU carbon sinks ~600 

Gtonne

Carbon sinks (Mtonne of CO2)
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Which is the role of carbon sinks?

 EU Bio-CCS stocks ranges between 45 
to 115 GW in the EU

 Timing: post-2040

Highlights for Italy
 5 to 6.8 GW of CCS capacities
 Core fuel: biomass (~600 MW of Gas 

CCS in NZE EU Policy Standard)

CCS in the power sector (GW)
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Thank you!

#parisreinforce

ParisReinforce

paris-reinforce

parisreinforce

Alessandro Chiodi alessandro.chiodi@e4sma.com
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