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CAN Europe promotes sustainable climate, energy and development policies throughout Europe, with 
over 180 member organisations active in 38 European countries, representing over 1.700 NGOs and 
more than 40 million citizens.



National and EU27 pathway(s) to meet +1.5 C 
What is the PAC project? 

The Paris Agreement Compatible (PAC)

scenario project aims to construct a

European-wide energy scenario aligned with

the objective to limit global warming to 1.5°C,

which embodies the policy demands of civil

society.

The PAC 2.0 project (by CAN Europe, Renewables

Grid Initiative, European Environmental Bureau,

REN21 - Renewable Energy Policy Network for the

21st Century) creates the EU27 scenario and

disaggregates it into the national level of each

member-state with member organisations and

national experts, by using open source software (¹.

2nd phase of the PAC scenario modelling

The PAC scenario is guided by the overall goals:

1. At least 65% reduction in greenhouse gas emissions 

by 2030

2. Net-zero greenhouse gas emissions by 2040

3. 100% renewables in Europe by 2040 in all sectors

¹) Tools: Pathways Explorer, Python for Power Systems Analysis

https://pathwaysexplorer.climact.com/pathways?visualisation=0&region=EU27&source=modelsource&scenario=EU27%3A+Preliminary+%28CE%29+Net+Zero+2040+100%25RE+%28in+progress%29


Aiming for climate neutrality by 2040

▪ At least 65% GHG emissions reductions by 2030 

(from 1990 levels)

▪ A 2030 renewable energy target of 50% in final 

energy consumption 

▪ A 2030 energy efficiency target of at least 20% for 

2030 (compared to the 2020 Reference Scenario)

Circularity

Socio-technical change

▪ An EU-wide coal phase out by 2030 

▪ An EU-wide gas phase out by 2035 

▪ An EU-wide phase out of fossil oil products by 2040 

▪ Nuclear phase-out gradually

▪ An EU-wide phase out for sale of Internal Combustion 

Engine (ICE) cars, not later than 2035



The project phases for PAC 2.0 scenario
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Advancing the target by 10 years has a big impact 
on the EU’s global carbon budget
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Advancing the target by 10 years has a big impact on EU’s GHG budget

As a historical emitter 
and a technologically 

advanced continent, EU 
has a responsibility and a 
strategic interest to set a 

credible path to 1.5 C, 
also for the rest of the 

world. 

This requires: 

● To advance the net 
zero target to 2040

● A fast and ambitious 
ramp-up in a range 
of measures
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➢ Achieving net zero requires a drastic reduction of the energy demand, 

through important changes in social patterns and societal organization, 

towards more sobriety, frugality and circularity.

Triggering change, with lifestyle changes

➢ Energy efficiency measures, with technological progress and process 

improvements will allow to reduce energy demand and lean towards a more 

sustainable economy.

Process improvements and energy efficiency

➢ Electrification of the processes across all sectors is necessary and 

needs to be coupled with renewable power production (100% RES)

Electrification coupled with renewable power production

➢ Fuel switch (bio or e-fuels): for those processes that cannot be electrified

➢ Carbon capture: only for remaining industrial process emissions (cement,...)

➢ Land-Use: Natural carbon removal potential (limited)

Decarbonizing what is left

Europe’s actions to reach 
climate neutrality in 2040
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2015-2030 reduction: -25.0%

2015-2040 reduction: -51.1% 

2020-2030 reduction: -25.1% 

2030-2040 reduction: -34.8%

2020-2040 reduction: -51.2%

Halving energy consumption * Tripling RES deployment
are necessary to allow for a phase-out of fossil fuels
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100% renewable energy based system in 2040 
and its infrastructure for Europe’s industry

Pedersen, Tim & Victoria, Marta & Rasmussen, Morten & Andresen, Gorm. (2021). Modeling all alternative 

solutions for highly renewable energy systems. Energy. 234. 121294. 10.1016/j.energy.2021.121294. 

Parzen, PyPSA

Our analysis will provide figures for 2030, 2035 and 2040 

PAC 2030: 
1.25TW

Currently: 
449GW

PAC 2040: 
2.28TW

The above values are to be taken into account ONLY when the 
final energy consumption is reduced by at least 50%
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Triggering change, with lifestyle changes

➢ Massive investment in electrification of low temperature heat processes (food, paper, pulp..). 

➢ Renewable Hydrogen, for some energy-intensive industries (steel,…), with domestic RE H2

➢ Reduce, Reuse & Recycle - the evolution of frugal and circular behaviors

➢ Sharing economy for goods assumed, as a Europe-wide shift

➢ Switch to less energy-intensive materials (cement ⇒ wood,...), and less use (when possible)

➢ Develop and deepen the patterns for reduce, reuse and recycling, longer lifetime for products

Process improvements and energy efficiency

Electrification coupled with renewable power production

➢ Alternative fuels (biofuels, hydrogen and e-fuels) for some heavy industry

➢ Carbon capture only for industries with high process emissions (cement,…)

➢ CO2 either stored (CCS) or used in building material CCU products

Decarbonizing what is left

The necessary actions for the 
net zero industry in Europe 2040



➢ Circularity at the heart, secondary materials

➢ Less materials, less resources

➢ CCS/CCU only in cement, high process emissions

➢ Minor production volume drop - Not necessarily less 

jobs

● High energy and feedstock costs, with some 

supply chain interruptions reduce material 

demand faster towards a circular economy.

● Demand for energy-intensive raw materials cut 

thanks to substitutes (e.g. wood replacing 

steel, aluminium and cement in construction; 

biomass replacing fossil oil as plastics 

feedstock), immediately sourced in the EU. 

● Electrification, recycling and modernised 

processes for industries’ efficiency gains.

● Steel industry prepares for leapfrogging to RE 

hydrogen as soon as possible. 

Paris Agreement compatible 
industry pathway for Europe: 2030, 2040

Data note: Historical data until 2019

Note: Almost 2.5 times more electrified energy mix for the industry in 2040. 

Industry KPI
Pathway in PAC 2.0

2015 2030 2040
Total net GHG (incl. Sequestration) 647.6 370.5

-43% 

133.9
-79% 

Production volume [Mt] 1176.5 1125.8
-4.3%

1040.3
-11.6%

Technology [% electric in final energy excl feedstocks] 31 51 75



Paris Agreement compatible 
industry pathway for Europe: 2030, 
2040 per sub-sector: data view

➢ Major emission 

reductions across 

industry sub-

sectors by 2030 

➢ A prerequisite for 

achieving 

reductions by 2040 
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In actually modelling the role of the industry, it was possible to refine the level of ambition (1, 2, 3 or 4) for each lever.

Circularity for the industry: 
as transformative as possible, still feasible pathway



Circular economy impacts the industry significantly
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Circularity for the industry



Implications of our 2040 pathway
Innovating around a flexible enough 

power system, as a renewables-

based ecosystem, as a source of 

new services, products, 

as well as business models.

Economic value will be generated, 

gradually with less materials. Quality, 

long-lasting products of higher value 

create more revenues, and also 

generate more maintenance 

revenue. 

Circular behaviours assumed 

as a source of competitive 

advantage for a range of EU’s 

key industries.

Fewer new products and 

less material used per 

product will imply lower 

emissions and waste 

costs per product.

Pathway dramatically reduces industry GHG 

emissions. Achieving climate neutrality by 

2040 a huge impact on EU’s carbon budget.

Positive 

implications of 

the industry 

contribution to 

the +1.5 C 

pathway



Key industry assumptions 
✔High energy and feedstock costs along with 

supply chain interruptions for certain materials 
favour an accelerated reduction of material 
demand towards a circular economy approach.

? The strong material demand reductions rely on 
questionable behavioural changes of consumers 
(e.g. switch to car sharing and public transport 
instead of individual car ownership reduces steel 
and aluminium demand).

✔Demand for energy-intensive raw materials will 
be cut because there are substitutes (e.g. wood 
replacing steel, aluminium and cement in 
construction; e.g. biomass replacing fossil oil as 
feedstock for plastics). They can be immediately 
sourced in the EU. 

? Substitutes for energy-intensive raw materials are 
limited and expensive. Their market introduction 
mostly requires structural changes in industries. 
Increased biomass demand can conflict with 
biodiversity and undermine the carbon storage 
function of forests.

✔Electrification, recycling and 
modernised processes increase 
industries’ efficiency gains. 

? Energy and material savings from 
efficiency gains might be jeopardised by 
rebound effects such as increased 
consumer demand and exports. The 
economic and regulatory conditions for 
sufficiency are still too weak. Extracting 
and importing might be cheaper than 
recycling.

✔The steel industry prepares for 
leapfrogging to renewable hydrogen as 
soon as possible. 

? The steep increase of hydrogen demand 
might not be covered by electrolysers 
using domestic renewable electricity but 
through imports. Sustainability and 
climate benefits of hydrogen imports of 
whatever origin remain questionable.
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Joni Karjalainen and Dimitris Tsekeris
Climate Action Network (CAN) Europe
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