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The New ERA Policy Agenda thrives to “accelerate the 
green and digital transition of Europe’s key industrial 
ecosystems” (Action 12)

To this end, New ERA industrial technology roadmaps are 
designed to ”speed up the transfer of research results into 
the real economy (…), allowing an efficient use of the full set 
of support mechanisms to crowd in private investments in 
key cross-border projects”.

The roadmaps provide key R&I input and actions to the 
transition pathways for strategic EU industrial ecosystems, 
following the updated Industrial Strategy. 

New ERA industrial technology roadmaps



Industrial technology roadmaps 

 Evidence on technologies and state of play in TRL, investments and conditions

 Underpins outlook and conclusions for steps towards deployment

Areas addressed: 

 Low carbon technologies in enery-intensive industries 

• Published 8 April 2022

 For circular industrial technologies in 3 industrial eco-systems – textiles, 
construction, energy-intensive industry sectors
• Under preparation

Accelerating the green transition



EU policy context for low carbon industries

• Energy-intensive industries accounted for 17% of the EU’s total greenhouse 

gas (GHG) emissions in 2019. 

• Reduction of GHG emissions in these industries is a cornerstone to achieving 

the EU’s climate goals for 2030 and 2050 (European Green Deal).

• Developing and deploying low-carbon technologies in these industries is key. 

Russia’s invasion of Ukraine strengthened the case for

Europe to accelerate the green transition and become 

more energy efficient.



• The ERA roadmap for low-carbon technologies, developed together 
with Member States, industry and other stakeholders, provides a list 
of key emerging low-carbon technologies for energy-intensive 
industries.

• It outlines scenarios for the transition of energy-intensive industries 
to climate neutrality and tools for leveraging R&I investments to 
accelerate development and uptake of low-carbon technologies. 

• It elaborates on R&I needs, including public and private R&I 
investments, green patenting activity and enabling conditions, 
including regulatory framework, valorisation and standardisation
aspects.

New ERA roadmap for low-carbon technologies 
in energy-intensive industries

Published on 8 April 2022



Most relevant ‘technological pathways’ 
(technology groups)

Technological decarbonisation pathways in EII Assessment of technology 
readiness (TRLs)

Application potential by sector

Electrification low/ medium High for chemicals, non-ferrous metals; iron & steel, ceramics, 
glass

Use of green hydrogen medium High for chemicals, iron & steel and non-ferrous metals

Carbon capture and storage medium/ high High for cement & lime, chemicals, iron & steel

Carbon capture for utilisation medium High for cement & lime, chemicals, iron & steel; but also for 
all other EII

Alternative fuels and feedstocks (excl. H2), bio-based 
resources, and integration of renewable energy

medium/ high High for cement, chemicals, pulp & paper, non-ferrous metals, 
glass; but also for all other EII

Alternative materials and more energy efficient processes medium/ high High for cement & lime, chemicals, iron & steel, pulp & paper, 
non-ferrous metals, ceramics; but also for all other EII 

Materials efficiency, secondary resources and waste 
valorisation (incl. recycling/CE and industrial symbiosis)

medium/ high High for all EII 

The analysis results in a list of the most relevant technological pathways for the 

decarbonisation of energy-intensive industries at varying levels of technological readiness 



R&I investment needs

The roadmap points to a 

gap between the current 

overall R&I investments 

across energy-intensive 

sectors and the amount 

needed to reach EU Green 

Deal emission targets for 

2030 and 2050. 

Source: Capgemini 2020



R&I investment needs

The biggest investment gap concerns 

investments in the coming years in 

first-of-a-kind installations for low-

carbon industrial technologies and 

further deployment of mature 

technologies.

Source: Processes4planet roadmap 



Main outcomes

Gap between current R&I investments and 

levels needed to reach the Green Deal 

objectives

Patenting filings in green inventions by major 

EU companies continue to increase, but the role 

of SMEs in them remains unclear

A key barrier to rollout are the uncertainties 

around authorisations of first-of-a-kind 

installations

EU green standards for low-carbon 

technologies appear to be underdeveloped in 

some areas

Key findings

Facilitate specific national sectoral and cross-sectoral strategies 

or programmes with key stakeholders as part of ERA policy 

agenda

Establish a community of practice to facilitate authorisation for 

FOAK installation for low-carbon industrial technologies 

Establish an industrial alliance or similar initiative for cross-

sectoral low-carbon technologies in energy-intensive industries

Suggested actions

Improve the knowledge on patenting for green technologies and 

for energy-intensive industries

Facilitate further valorisation by exploring with industry the 

opportunity to open up IP on central (cross-sectoral) green 

inventions, widening the access to IP for licensing  (e.g. patent 

pool) and knowledge transfer

Cooperate with European standardisation organisations (e.g. CEN, 

CENELEC) and industrial partnerships to identify and fill main 

standardisation gaps for innovative LC industrial technologies



ERA Policy Agenda

The implementation of the 

roadmap helps accelerating the 

green and digital transition of 

Europe’s key industrial ecosystems 

Updated Industrial strategy

Roadmap findings will feed R&I 

priorities into the upcoming 

transition pathway for EU energy-

intensive industries ecosystem

Next steps

Next roadmap

Another roadmap on circular industrial 
technologies is in the making



• Circular industrial technologies and business models in 3 industrial 
ecosystems:

• Energy-intensive industries

• Textiles

• Construction

• Under preparation with Member States and stakeholder input - to be 
published in Q4 2022 

• Same structure as the low-carbon roadmap

• 1 | Transition scenarios
• 2 | Key technological pathways
• 3 | R&I investments
• 4 | Framework conditions

Ongoing preparation: ERA roadmap for circular industrial 
technologies and business models 



Circular industrial technologies for energy-intensive 
industries, textiles, and construction

Textiles Construction



Circular industrial technologies for energy-intensive 
industries, textiles, and construction

Energy-intensive 
industriesChemicals

Ceramics

Steel



Circular industrial technologies for energy-intensive 
industries, textiles, and construction

▪ Critical Raw Materials circularity & EU’s technology sovereignty

The roadmap analyses the existing evidence on reducing strategic dependencies on critical raw materials 
for the targeted ecosystems, through R&I driven actions (i.e. technologies for collection, sorting and 
recycling of CRMs waste). 

Source: JRC CRM list 2020

https://rmis.jrc.ec.europa.eu/?page=crm-list-2020-e294f6


Links with the Vanguard Initiative
Geography of energy-intensive industries

Vanguard initiative members

Source: Vanguard Initiative website



Links with the Vanguard Initiative
Thematic areas

Low-carbon technologies in 

energy-intensive industries

Circular technologies in energy-intensive industries, 

construction and textile ecosystems

Cooperation agreement between the 
Vanguard Initiative and EFFRA



Links with the Vanguard Initiative
The role of regions

• Findings from the low-carbon roadmap:

• Not all Member States with high emission intensity 
allocate significant ERDF funding to low-carbon 
projects. 

• For example, overall ERDF funding intensity for low-
carbon projects (R&I and beyond) is comparatively low 
across all regions in Belgium and Austria and Estonia. 

• Some Member States have national R&I schemes, 
which also support decarbonisation investments in 
energy-intensive industries, but their relevance and 
magnitude for development and uptake of low-carbon 
technologies is difficult to gauge.

% of total EU funding in low-carbon technologies

Note: Projects relating to low-carbon technologies were identified through text analysis.
Source: JRC TEDAM analysis based on JRC-WIFO database.



Links with the Vanguard Initiative
The role of regions

Top EII-related technologies by NUTS2 region

Note: The colour of each region in the map reflects 
the EII-related CCMT technology in which the region 
performed best in terms of patenting output over the 
period 2010-2018. The attribution of patents to 
geographical region is based on applicant information. 

Source: JRC SETIS elaboration of PATSTAT data for
the EU Industrial R&D Investment Scoreboard.



• R&I priorities + stakeholders’ (industry, SMEs) 
participation in EU programmes – Horizon Europe 

• Partnerships: Processes4Planet, Clean Steel, Made 
in Europe, Bio-based Europe, Robotics, Hydrogen 

• EIT Knowledge and Innovation Communities

• Hubs4Circularity – demonstrators, towards « first of a 
kind » installations (Horizon Europe)

• Regional innovation ecosystem development for the 
green transition of industry (e.g. technology
infrastructures, clusters)

• Industrial Alliances, communities of practice 

Opportunities for regions to connect to tech roadmaps



For more information please see:

Press release

Infosheet

ERA roadmap for low-carbon technologies in energy-intensive industries

Useful links

@EUScienceInnov

#EUResearchArea #ResearchImpactEU

https://ec.europa.eu/info/news/eu-industrial-technology-roadmap-calls-full-speed-development-and-scaling-innovative-low-carbon-technologies-energy-intensive-industries-2022-apr-08_en
https://ec.europa.eu/info/files/era-roadmap-low-carbon-technologies-energy-intensive-industries-infosheet_en
https://op.europa.eu/en/publication-detail/-/publication/c9f70ebf-b48e-11ec-9d96-01aa75ed71a1/
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