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NZE in EU
The models

 Seven different models

Type Institute Geographical coverage

ALADIN

Bottom-up sector perspective

(Transport)

Fraunhofer ISI All EU-27 + UK + NO + CH

E4SMA-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 EU15 + EU13

GEMINI-E3 General equilibrium model EPFL EU28

ICES General equilibrium model CMCC

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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NZE in EU
EU-ETS/ERS burden sharing

EU-ETS and ESR burden sharing in 
2030 and 2050 in the NZE 
Benchmark scenarios

 In NZE scenario and in 2030, 
EU-ETS emissions reduction 
ranges between -56% to -75%

 In ESR, GHG emissions 
reduction ranges between -
26% and -42% in 2030 and -
39% and -80% in 2050

EU-ETS and ESR sector emissions reduction in NZE Benchmark scenarios

(w.r.t 2005 emissions level)
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NZE in EU
Decarbonisation by sector

CO2 emissions reduction per sector:

 NZE is reached rapidly in the 
supply sector with NZE 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 
between 60% and 77% in NZE 
scenarios in 2030 and 85% and 
100% in 2050 (w.r.t 1990).

CO2 emissions reduction by sector

(w.r.t 1990 emissions level)
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Which is the role of carbon sinks?

Carbon sinks (MtCO2/y.)  Carbon sinks play a fundamental

role in delivering net-zero in the 

EU

 Biomass CCS (with net-negative 

emissions) balances hard-to-abate 

sectors

 Sinks are primarily related to 

electricity generation

The German case

 Up to 70 Mt/y. in NEMESIS

 No in EU-TIMES
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NZE in EU: Electricity and H2 in industry

Electricity and H2 penetration in the 
industry sector

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

 Electricity share reaches 
between 42%-89% in 2050 
(median value around 55%)

 H2 share between 3%-15%
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NZE in EU
Economic impacts

GDP deviation by Member States

 In NEMESIS, the economic burden of GHG 
emissions mitigation to reach NZE is limited 
with EU GDP deviation between 2020 and 2050 
about 0,5%

 GEMINI-E3 delivers slightly higher GDP loss 
over the period 2020 to 2050, with up to -1,5% 
in the worst case

 When mitigation options are limited (no CCS 
and H2 and few technological details), reaching 
NZE can drastically impact GDP, as in ICES, up 
to -20% in 2050 (with respect to WWH21)

GEMINI-E3 ICES NEMESIS GEMINI-E3 ICES NEMESIS GEMINI-E3 ICES NEMESIS

NZE Bench. Low -0.24% -- 0.01% -1.30% -- -0.75% -1.02% -- -0.55%

NZE Bench. Med. -0.22% -- 0.01% -1.20% -- -0.56% -0.94% -- -0.41%

NZE Bench. High -0.20% -0.30% 0.03% -1.01% -7.07% -0.46% -0.80% -5.35% -0.32%

NZE EU Policy Stand. -0.24% -0.84% -0.08% -1.97% -7.83% -0.58% -1.53% -5.97% -0.44%

2020-2030 2030-2050 2020-2050

GDP deviation (% w.r.t. WWH21 scenario)

Illustrative figure on GDP deviation in Members States

(w.r.t. the WWH21 scenario – NZE EU Policy Standard scenario)
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NZE in EU
Economic impacts

Employment deviation by sector in 
some MS:

 Total employment is declining in 
almost all MS, in 2050:

 -75,000 in Germany

 -190,000 in Italy

 -290,000 in Poland

 Employment in industry (energy 
supply, energy intensive and other 
manufacturing sectors) is positively 
impacted thanks to investments needs 
for the climate transition

 Except in countries with higher 
abatement costs such as Poland that 
lose in relative competitiveness

Employment deviation by sector in some MS

(in NZE EU Policy Standard scenario, thousand w.r.t. WWH21 scenario)

(Source: NEMESIS)

Industrial employment deviation by sector in 2030: -115,000 in EU and  

-62,000 in Germany (in NZE EU Standard Policy scenario, w.r.t WWH21 scenario)



The PARIS REINFORCE project has received funding from the

European Union’s Horizon 2020 Research and Innovation

Programme under grant agreement No 820846.

CARBON BORDER ADJUSMENT 
MECHANISM WITHIN THE EU FIT FOR 55

THE CONTEXT

 EU ‘Fit for 55’ : reducing GHG by at least 55% compared to levels in 1990; climate neutrality in 2050

 CBAM supports the transition to stop free allowances under the EU-ETS (phasing-out in 2032)

 CBAM is implemented through carbon-based import tariffs on certain goods to the EU using direct (and 
indirect) emissions (scope 1 + scope 2)

 Power Sector and EII (cement, steel, aluminum, and fertilizers + hydrogen, organic chemicals, and plastics)

 Nothing on exports (export rebates in the form of free allocation for any goods exported to non-carbon-
pricing countries for more efficient installation).

 CBAM revenues to support LDC decarbonization (indirectly)

PARIS-REINFORCE Analysis

 We implement the “Fit for 55” package with/without CBAM for the year 2030

 We use GEMINI-E3 model: 

 World CGE model that aggregates EU28 as one region

 CBAM sectors represented by power generation and Energy Intensive Industries
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CARBON BORDER ADJUSMENT 
MECHANISM WITHIN THE EU FIT FOR 55

CBAM is effective for imports

 But scope 2 is quite more 
effective

The fit for 55 has quite detrimental 
impacts on EEI exports

 CBAM exacerbate the negative 
impact on exports through 
intermediate consumptions

 Export rebate on the CO2

content fails to restore 
European competitiveness

% deviation wrt to the former EU climate
policy package in 2030
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Thank You

www.paris-reinforce.eu

Contact:

baptiste.boitier@erasme-team.eu

http://www.paris-reinforce.eu/
mailto:baptiste.boitier@erasme-team.eu

