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I/ INTRODUCTION  

The chemical sector is of strategic importance to the European economy. Chemicals are at 
the basis of Europe’s essential and strategic value chains; including pharmaceuticals, 
electronics, EV batteries, construction materials, etc. Today, most manufactured goods rely 
on chemicals in some shape and form.  

The EU-27 is the second largest chemicals producer in the world with €499 billion in sales in 
2020 and the chemical industry is the fourth largest producer within EU borders, representing 
around 7% of manufacturing by turnover1. On the labour market, it provides 1.2 million direct 
highly skilled jobs and 3.6 million indirect jobs in addition to supporting around 19 million jobs 
across all value supply chains2. The EU chemical industry has a labour productivity 67% higher 
than the manufacturing average. It generates a trade surplus of €36.4 billion and it is the 
second largest R&I investor in the world with 4 billion invested on a yearly basis3.    

The chemical sector is the third industry in terms of direct CO2 emission (920Mt CO2 in 20204), 
behind cement and iron steel. This is largely because around half of the chemical’s energy 
input is consumed as feedstock. The Net Zero Emission Scenario by 20505 foresees a clear 
reduction of carbon dioxide (CO2) emissions from primary chemical production. As highlighted 
by the latest Intergovernmental Panel on Climate Change (IPCC) contribution to the 6th 
Assessment Report5, the total net anthropogenic GHG emissions continued to increase in the 
past decade, although this happened at a slower pace than in previous decades. Immediate 
and deep emissions reductions across all sectors are necessary. 

The industry has made important progress towards sustainability and reduction of its own 
emissions. Despite an increase in production by more than 47%, GHG emissions of EU27 
chemical production have decreased by 54% in comparison to 1990 levels6; while energy 
consumption in the EU27 chemical industry has fallen by 21% in comparison to 1990 levels7.  

In addition to climate, feedstock and energy targets, the chemical industry must factor in 
circularity objectives, manage the implementation of the EU Chemicals Strategy for 
Sustainability (CSS)8 and meet its goals for a toxic-free environment. With its innovation 
capacity, it plays a key role in developing safe and sustainable materials that can help other 
sectors of the economy in their own climate transition. The chemical industry can also play a 
central role in achieving a circular economy in numerous value chains, by recycling waste 
streams into new chemical building blocks and materials. 

The industry also needs to tackle the digitalization transformation that could serve as enabler 
for meeting the above objectives, while retaining its competitiveness and keeping pace with 
societal developments.  

 
 
1 CEFIC, 2022. The European chemical industry: a vital part of Europe’s future. Facts & Figures 2022.  
2 https://ec.europa.eu/growth/sectors/chemicals_en  
3 Eurostat. Apparent labour productivity (gross value-added per person employed (2018 data) & CEFIC report. 
4 IEA Tracking Report, November 2021: Chemicals – Analysis - IEA 
5 IEA Report, Net Zero Emissions by 2050 Scenario (NZE) – World Energy Model – Analysis - IEA 
6 CEFIC analysis based on data from EEA (European Environmental Agency). 
7 CEFIC analysis based on data from Eurostat.  
8 COM(2020) 667 final. Communication on the CSS Towards a Toxic-Free Environment https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=COM%3A2020%3A667%3AFIN  

https://cefic.org/app/uploads/2022/01/Leaflet-FactsFigures_interactif_V02.pdf
https://ec.europa.eu/growth/sectors/chemicals_en
https://cefic.org/a-pillar-of-the-european-economy/facts-and-figures-of-the-european-chemical-industry/our-contribution-to-eu-industry/
https://www.iea.org/reports/chemicals
https://www.iea.org/reports/world-energy-model/net-zero-emissions-by-2050-scenario-nze
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2020%3A667%3AFIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2020%3A667%3AFIN
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Given its size and strategic relevance, the chemical industry is therefore at the centre of the 
European Green Deal and a major contributor to its achievements. There is both a clear 
understanding that far more needs to be done and great determination to be at the forefront 
of the transformative process. 

By 2030, the European chemical industry will have phased out a certain number of 
substances and should have achieved a certain number of green objectives. The Net 

reduction of GHG emissions by at least 55% and the gross final consumption of energy 
should be at least 40% from renewable energy sources. 

 
By 2050, the chemical industry will have undergone a massive transformation, both in 

products that it generated and, in the way these products are made. In this matter, Gas-
fired power plants and high-efficiency CHP must be fully converted to renewable or low 

carbon gas. 

The transition is more than ever needed also in the light of the recent international 
developments. The EU chemical industry is highly integrated into numerous and complex 
international value chains that are sensitive to the geopolitical situation, such as the unjustified 
Russian war of aggression against Ukraine started in February 2022. The current crisis brings 
the resilience objective set by the updated EU Industrial Strategy9 under a new light; 
emphasizing the benefit of increasing the industry’s capacity to absorb external shocks due to 
a fragile geopolitical situation and a challenging competitive environment, with rising energy 
and raw material prices. 

This document – intended for publication - presents the roadmap leading towards the 
achievement of both the green and digital transition (twin transition) and towards the 
resilience of the industry. The roadmap is the result of a co-creation process with stakeholders, 
under the European Green Deal framework. Stakeholders discussed with the Commission on 
each of the building blocks composing the transition pathway’s matrix developed by the 
Industrial Forum10. For each building block a series of actions and initiatives were identified 
as contribution to the achievement of the twin transition and resilience of the industry. These 
actions were done clustered in topics and presented against an indicative timeline; providing 
a direction on some major aspects that require sequencing as part of a co-implementation 
process in order make it operational.  

It constitutes the first component of the broader transition pathway of the Energy Intensive 
Industries (EIIs) ecosystem.  

 
 

9 COM(2020) 102 final. Communication from the Commission on A New Industrial Strategy for Europe https://eur-
lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0102  
10 Industrial Forum, 2022. Blueprint for the development of transition pathways. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0102
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0102
https://ec.europa.eu/docsroom/documents/49407/attachments/1/translations/en/renditions/native
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II/ BUILDING BLOCKS 

The aim of this chapter is to describe the actions needed to accelerate the green and digital 
transitions and improve the resilience of the EU chemical industry. It follows the structure of 
the blueprint developed by the Industrial Forum Task Force 211 on transition pathways and is 
based on a building block approach, where each building block covers a key aspect of the twin 
transition and the desired move to greater resilience. 
 
The task force identified seven such building blocks: sustainable competitiveness; investments 
and funding; research & innovation (R&I), techniques and technological solutions; regulation 
and public governance; infrastructure; skills; and social dimension. As part of this transition 
pathway, stakeholders agreed to include an additional building block on “access to energy and 
feedstock”, which will be instrumental for the chemical industry’s transformation.  
 
For each topic listed under the respective building blocks a list of actions has been identified, 
together with their timeframe of implementation: short-, medium- or long-term12. 
 

1. SUSTAINABLE COMPETITIVENESS 

The chemical industry is a solutions provider for many societal challenges, as well as for most 
other sectors. A competitive chemical industry drives investments for innovation and 
generates employment and wealth in a sustainable manner. 

The industry faces important challenges that include increased international competition, 
significantly rising energy and feedstock prices, as well as new legislation under the European 
Green Deal framework. Increased and sustained investment in R&I will play a key role in 
addressing these challenges. This needs to be promoted and supported with matching levels 
of funding and regulatory framework. 

The Commission has provided such support to the chemicals industry. It implements policies 
to facilitate structural change, e.g. introducing improved processes and systems for plastics 
recycling that attract investment in Europe. It has also helped reinforcing the EU industrial 
base and encouraging investment in R&I, e.g. through cluster policies, further implementation 
of smart specialisation regional strategies, and the full integration of industry in the European 
Research Area13. 

By implementing the Chemicals Strategy for Sustainability (CSS)14, the Commission wishes to 
create a business environment that allows the industry to develop solutions in Europe. This 
implies that the EU should pursue a genuine foreign chemicals policy whereby Safe and 

 
 
11 The blueprint matrix including the different building blocks for all ecosystems on Transition Pathways was developed by the 
Industrial Forum (Task Force 2 – Support to the development of transition pathways) 
12 Indicatively, “S”, i.e. short-term indicates activities that should start as soon as possible; “M” indicates activities that should 
start in the medium-term i.e. by 2030; while “L” indicates the long-term i.e. activities that should start and complete by 2050. 
13 European Research Area (ERA) is the ambition to create a single, borderless market for research, innovation and technology 
across the EU https://ec.europa.eu/info/research-and-innovation/strategy/strategy-2020-2024/our-digital-future/era_en  
14 COM(2020) 667 final. Communication from the Commission on Chemicals Strategy for Sustainability Towards a Toxic-Free 
Environment https://europa.eu/!Vt94Yr  

https://webgate.ec.europa.eu/fpfis/wikis/x/1ga-IQ
https://ec.europa.eu/info/research-and-innovation/strategy/strategy-2020-2024/our-digital-future/era_en
https://europa.eu/!Vt94Yr
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Sustainable by Design (SSbD) chemicals and derived products become the EU’s global 
trademark, allowing EU companies and SMEs to differentiate themselves through innovation. 

Some products entering the EU markets may not respect the same environmental and safety 
standards as required for goods manufactured in the EU. Therefore, ensuring a level playing 
field for the transformation of the European industry towards safe and sustainable chemicals 
characterised by market competitiveness. To this end, the following actions should be taken: 

Topic 1: Market Competitiveness for SSbD products 

Actions Actors Timeframe 

1.1. Drive International Competitiveness 

• Establish KPIs and Sustainable Development Indicators to 
measure/compare the international competitiveness and progress 
towards carbon neutrality SSbD chemicals and derived products 
followed by regular progress reports 

Industry 
and 

EU/MS 
S 

• Develop new and continue Global Industry Initiatives15  Industry S/M 

• Start or reinforce international regulatory cooperation, especially 
with the EU’s most important trading partners EU/MS S/M 

1.2. Stimulate Market for sustainable products   

• Enforce the Eco-design for Sustainable Product Regulation (ESPR) 
for products inside and entering the single market 16 EU/MS S/M 

• Develop market pull measures and incentives for customers to buy 
the higher costs of sustainable products EU/MS M 

 

The chemical industry is one of the most globalised EU industrial sectors, highly dependent 
on open and fair trade. The Covid-19 crisis and latest geopolitical developments have shown 
that the EU is and will potentially remain import-dependent regarding energy supplies, several 
chemicals, metals, rare earths, which are essential for strategic value chains. While stimulating 
growth and development, trading chemicals must be coupled with regulatory cooperation to 
ensure high levels of protection for human health and the environment. The EU supports 
efficient, transparent and cost-effective approaches to chemicals management with its trading 
partner countries. 

Several chemicals, essential for strategic value chains, are no longer produced in EU, because 
their production was no longer competitive. To avoid further market erosion and 
dependencies; the chemical industry is investing in innovation on raw materials value chains; 
an area that remains untapped despite its great potential. A more coordinated approach from 
the EU and Member States towards raw materials management could help reduce external 
supply dependency and lead to an efficient use and re-use of resources. Raw materials form 
the backbone of a circular economy, based on an increasing material recovery, and where the 
end-of-life of products is considered as a resource for another cycle. 

 
 
15 For example the Responsible Care initiative by ICCA - International Council of Chemical Associations. 
16 COM(2022) 142 final. Proposal for a Regulation establishing a framework for setting eco-design requirements for sustainable 
products and repealing Directive 2009/125/EC https://europa.eu/!6DyxP4  

https://icca-chem.org/focus/responsible-care/#:%7E:text=Responsible%20Care%20%C2%AE%20is%20the%20global%20chemical%20industry%E2%80%99s,excellence%20in%20environmental%2C%20health%2C%20safety%20and%20security%20performance.
https://europa.eu/!6DyxP4
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Moreover, the latest events such as the war in Ukraine, the price volatility of primary fossil 
feedstock as well as the overarching need to avert the climate crisis highlight the urgency to 
strengthen the EU’s strategic autonomy and to reduce the dependency of the chemical 
industry on fossil-based resources.  

The EU is dependent on the imports of many raw materials that are crucial for a strong 
European industrial base17. According to the VERAM Research and Innovation Roadmap 
205018 the use of metals, minerals, stones, aggregates and biotic materials (originated from 
living organisms) as well as wastes, will be essential for supplying most manufacturing 
operations. However, the range of raw materials is evolving as new consumer patterns arise 
and new technologies develop. 

Diversification of suppliers and supply chains is an important element to foster resilience of 
the EU chemicals sector. Free Trade Agreements remain a cornerstone of EU trade policy, 
focusing on the elimination of tariffs and non-tariff barriers, regulatory cooperation and 
facilitation of cross-border trade as much as possible, striving for the simplest customs 
procedures, rules of origin, digitalisation of all required documentation, and making logistical 
systems as flexible as possible.  

Together, the industry and EU authorities should identify current and future vulnerabilities, to 
make sure that they are addressed in the EU’s geopolitical strategy for competitive supply of 
energy and raw materials. 

Further integration of the EU Single market for energy and an open, single market for plastic 
waste and secondary raw materials will also reinforce the EU’s and its chemical industry’s 
resilience and autonomy. 

To reduce unsustainable dependencies and the chemical industry’s vulnerability to external 
shocks, the following actions should be taken:  

Topic 2: Reduction of unsustainable dependencies and supply chains vulnerabilities 

Actions Actors Timeframe 

2.1. Gather Supply chain information 

• Undertake a strategic foresight exercise for the chemical 
industry 19 

Industry and 
EU/MS S 

• Undertake risk assessment and prepare management plans for 
potential disruptions of the supply chain Industry S 

• Track the environmental sustainability of feedstock to highlight 
unsustainable dependencies Industry S 

 
 

17 SWD(2022) 41 final. Commission Staff Working Document on EU strategic dependencies and capacities: second 
stage of in-depth reviews https://ec.europa.eu/docsroom/documents/48878  
18 Vision and Roadmap for European Raw Materials, 2018. Research and Innovation Roadmap 2050. A sustainable 
and competitive future for ERMs http://veram2050.eu/wp-content/uploads/2018/04/Broch.Veram_180328_LR.pdf  
19 COM(2021) 750 final. Communication from the Commission on 2021 Strategic Foresight Report The EU’s capacity 
and freedom to act https://europa.eu/!743jQV  and ongoing study on Foresight for Chemicals by EU4Chem project 

https://policy.trade.ec.europa.eu/eu-trade-relationships-country-and-region/negotiations-and-agreements_en
https://ec.europa.eu/docsroom/documents/48878
http://veram2050.eu/wp-content/uploads/2018/04/Broch.Veram_180328_LR.pdf
https://europa.eu/!743jQV
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• Map EU chemical supply chains and (future) strategic 
dependencies in order to anticipate new vulnerabilities and 
develop mitigation strategies 

EU/MS S/M 

• Apply end-to-end supply chain transparency through the 
application of the Sustainable Product Initiative20 

Industry and 
EU/MS M 

• Maintain strategic stocks Industry and 
EU/MS M/L 

2.2. Increase collaboration with ecosystem 

• Increase in-depth collaboration with all partners of an 
ecosystem to secure raw material access e.g. Flanders biotech 
valley 

Industry S 

• Secure long term supply contracts for critical minerals/metals, 
while assessing and accounting for any environmental and 
socio-economic implications for the critical raw materials and 
their long-term sourcing plans  

Industry M 

2.3. Leverage Existing Free Trade Agreements 

• Start or reinforce international regulatory cooperation, 
especially with the EU’s most important trading partners; 
Promote the use of UN GHS internationally, e.g. EU-Africa GHS 
project with authorities  

EU/MS M/L 

• Open further third markets to increase raw materials availability 
and expand exports EU/MS M/L 

2.4. Ensure resource efficiency 

• Promote the implementation of the cascading principle21 Industry S/M 

• Apply "energy efficiency first" as a key principle and prevent 
losses of materials by increasing circularity  Industry S/M 

 

The EU chemical industry is uniquely placed to valorise all types of wastes and CO2 in order 
to make new chemicals and materials. And it is not just about recycling but also using 
renewable feedstock such as sustainably sourced biomass. In fact, the chemical industry has 
always been proficient in adding value to waste streams. Chemistry is a key element to the 
ideal of the circular economy. Whether one’s talking about paper, battery or plastics recycling, 
the process is fundamentally chemical. 

SSbD will be crucial to ensure the circularity of the chemicals life cycle as well as final products 
life cycle. Applying the SSbD framework and criteria at the development stage of chemicals 
should allow new and alternative chemicals to enter the market which will result in greater 
consumer confidence in their safety, environmental and societal benefits and advance the 
transition towards a circular economy, zero pollution and climate-neutral society by 2050. 

 
 

20 SWD(2022)82 Impact Assessment: Establishing a framework for setting eco-design requirements for sustainable 
products and repealing Directive 2009/125/EC https://europa.eu/!Hck99T  
21 Putting the use of raw materials into an order of value to create resource effectiveness. For example, wood is 
first made into products of a higher added value, which are then reused or recycled, and not used in energy 
production until the end of a natural lifespan. 

https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficiency-targets-directive-and-rules/energy-efficiency-first-principle_en#:%7E:text=The%20%E2%80%9Cenergy%20efficiency%20first%20principle,and%20making%20relevant%20investment%20decisions.
https://europa.eu/!Hck99T
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To support market uptake of sustainability by design, the following actions should be taken: 

Topic 3: Sustainability by Design 

Actions Actors Timeframe 

3.1. Establish Safe and Sustainable by Design (SSbD) framework 

• Establish KPIs and Sustainable Development Indicators to 
measure/compare the progress towards SSbD Chemicals and 
derived products followed by regular progress reports  

Industry and 
EU/MS S 

• Establish a safe and sustainable-by-design support network EU/MS S 

• Develop SSbD criteria as a framework for innovation that is 
widely adopted by Industry 

Industry and 
EU/MS S/M 

3.2. Enhance collaboration in supply value chains 

• Engage in Hubs4Circularity (Horizon Europe) Industry S 

• Invest into Hubs for Circularity as a key instruments to 
advance the research and innovation agenda EU/MS M 

• Invest in reverse logistics to keep materials in the loop Industry and 
MS M 

3.3. Support product redesign and logistics 

• Redesign products to reduce resource and energy use, in 
collaboration with value chain partners  Industry S 

• Adopt the Eco-design for Sustainable Products Regulation 
(ESPR) development as part of the new Circular Economy 
Action Plan (CEAP)  

EU/MS S 

• Invest in harmonized assessment approaches across the 
industry for circular materials, combined with lower human 
and environmental toxicity potential (e.g., chemical recycling, 
urban waste valorisation, alternative feedstock valorisation 
etc.)  

Industry S 

• Support the uptake of new business models for keeping the 
carbon in the loop (e.g. facilitate the chemical leasing concept 
within public tendering) 

Industry S/M 

• Engage and/or support projects on Digital Product Passport 
aiming at finding a workable implementation in passing 
information on chemicals and other sustainability assets 
within the value chain. Implement  the Digital Product 
Passport to support increased recycling   

EU/MS S/M 

 
Despite the EU chemical industry being characterised by many well-known large companies, 
the majority of chemical industries are SMEs. While facing common challenges, SMEs are 
particularly exposed during the transition and even more so with the war in Ukraine. They 
often depend on single chemical products and limited portfolios and are often deeply rooted 
in the region where they operate and cannot easily move production. Accessing EU funding 
on innovation is also more complex for SMEs, for time and administrative reasons (see Topic9).  

Table below summarises actions that would unleash the SME innovation and growth potential. 

https://ec.europa.eu/info/news/new-flagship-initiative-hubs-circularity-concept-opportunities-challenges-successful-implementation-2021-apr-14_en
https://ec.europa.eu/info/news/new-flagship-initiative-hubs-circularity-concept-opportunities-challenges-successful-implementation-2021-apr-14_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52022PC0142
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52022PC0142
https://environment.ec.europa.eu/strategy/circular-economy-action-plan_en
https://environment.ec.europa.eu/strategy/circular-economy-action-plan_en
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Topic 4: Innovation and growth of SMEs 

Actions Actors Timeframe 

4.1. Strengthen cooperation with the start-up's ecosystem 

• Strengthen Enterprise Europe Network EU/MS S 

• Develop (tools for) cooperative buying Industry S 

• Encourage large companies to support SMEs in their 
supply chains Industry S 

• Promote success stories  Industry S 

• Realization of modular production processes to enable 
local and regional chemical economies   Industry M 

4.2. Strengthen initiatives with SMEs under the European Innovation 
Council/EIC 

• Open Innovation Test Beds22 to bring new substances and 
advanced materials within the reach of companies and 
users (under Horizon Europe) 

Industry/MS M 

4.3. Provide support for legislation compliance and funding for new technologies 

• Developing and promoting “plug-and-play” industrial sites 
with adequate regulatory framework and standards, and 
support from the Member States 

Industry/MS S 

• Providing support with complex chemical legislation 
compliance EU/MS S 

• Balancing chemical regulations requests with cost and 
effort needed to be implemented by SMEs (e.g. Better 
Regulation) 

EU/MS M 

 

Maintaining existing synergies or developing new ones will contribute to the sustainable 
competitiveness of the chemical industry. For example, through high level of integration in 
chemical plants and within the sector; or by further integrating with other sectors’ projects 
that are contributing directly to the twin transition and resilience. In particular, greater 
integration with the waste sector or other energy intensive industries like steel, cement or the 
energy sector will be key to further increase circularity, resource and energy efficiency. 

Additionally, it is necessary to improve chemicals design and adopt a full lifecycle approach 
from the start, by increasing cooperation among the different value chains with end-product 
manufacturers.  

The table below summarises actions to encourage new synergies. 

 

Topic 5: New synergies 

 
 

22 European Commission, Directorate-General for Research and Innovation, 2021. Open Innovation Test Beds (OITBs) : exploiting 
the huge potential to benefit Europe https://data.europa.eu/doi/10.2777/161986  

https://een.ec.europa.eu/
https://data.europa.eu/doi/10.2777/161986


11 
 

Actions Actors Timeframe 

5.1. Allow exchange of information 

• JRC to undertake case study with industry based on the EIGL 
– Energy and Industry Geography Lab23 

Industry 
and EU/MS S 

• Maintain the Euroclusters initiative aiming to create 
partnerships of cluster organisations   EU/MS S 

• Consider revision of antitrust rules to facilitate value chain 
cooperation EU/MS M 

5.2. Increase collaboration to de-risk investments 

• Increase number of joint projects to de-risk investments  
(e.g. joint project on electrification of crackers) Industry S 

• Increase cross border projects on grids and pipelines 
(covering both energy and feedstock) EU/MS M 

5.3. Support the development of Partnerships for innovation 

• Deploy Public-Private Partnerships (PPPs) for R&I and 
deployment of innovation on chemicals and materials24 

Industry 
and EU/MS S 

• Ensure shared access to the technology infrastructures in the 
frame of the European Research Area  EU/MS S 

• Further deploy European Digital Innovation Hubs (EDIHs)  EU/MS S 

• Undertake joint projects in the IPCEI for low carbon industry 
or new potential IPCEIs25  Industry S 

• Strengthen and develop synergies with all players of the value 
chain26 Industry M 

 

2. INVESTMENTS AND FUNDING 

The transition to a climate-neutral and circular chemical industry, as well as the development 
of substitutes for restricted substances, will require major R&I investments. The 
Process4Planet Partnership (P4P) estimates EU wide investments for deployment in the 
chemical industry to be in the range of €220-240 billion27. For full deployment across Europe 
additional investments, also into electricity power production and indirect investments in the 
supply chains or transport, are estimated to exceed EUR 3 trillion28. To ensure the operation 
of industrial plants based on low-carbon technologies an average additional investment of 

 
 
23 i.e. to map current and future industry needs, on the one hand, and projects aimed at delivering the energy and feedstock to 
industry on the other hand. Identify where the missing links for industrial symbiosis could be. 
24  e.g. P4Planet https://www.aspire2050.eu/p4planet/about-p4planet and Circular Bio-based Europe Joint Undertaking (CBE JU) 
https://www.cbe.europa.eu/ and consider new potential ones, e.g. advanced materials along the Materials Manifesto. 
25 E.g. chemicals and waste / chemicals and steel, etc. 
26 producers of chemicals and materials, end-product manufacturers as well as the waste sector (e.g. construction, textiles, 
mobility, electronics, digital, renewables, aerospace & defence) 
27 See P4P SRIA, October 2021, p. 82. The SRIA mentions that a more accurate estimation of investment needs for deployment 
would require more detailed analysis, further the overall figure will depend on the investments included. 
28  P4P (p.13, 83) Based on the limited information available currently.  

https://energy-industry-geolab.jrc.ec.europa.eu/
https://digital-strategy.ec.europa.eu/en/activities/edihs
https://www.aspire2050.eu/p4planet/about-p4planet
https://www.cbe.europa.eu/
https://www.aspire2050.eu/sites/default/files/pressoffice/publication/211012_processes4planet_2050_sria_final_review.pdf
https://www.aspire2050.eu/sites/default/files/pressoffice/publication/211012_processes4planet_2050_sria_final_review.pdf
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€3.9-5.5 billion per year is estimated.29  The gradual transition from one system to another 
will require some degree of parallel production systems, with dual investments requirements 
as a result (transition costs). From the mid-2030s, increased investments will be expected 
driven by higher intrinsic CAPEX associated with some low-carbon processes and with carbon 
capture storage. 
 
One of the key hurdles for investments into the chemical industry’s transformation is the risk 
linked to first-of-a-kind solutions which is driven by unstable regulatory context and the 
uncertain return on markets. This industry requires high CAPEX for initial investments, 
combined with significantly high OPEX to modify its production processes and to purchase 
energy and feedstock from more sustainable sources. Increasing the industry’s confidence 
that investments will be met with a return on investments would boost investments for 
innovative products and/or processes and foster the market for SSbD products.  

The development of a common language such as in the case of the EU Taxonomy and SSbD 
criteria, could promote informed decision-making to foster investment in environmentally 
sustainable activities and technologies. Clear guidance on the implementation of the 
Taxonomy Regulation provisions, as well as an ambitious EU R&I agenda, are important 
investment signals. Reliable, comparable, and relevant information will bring clarity and 
transparency on environmental sustainability to investors, companies and issuers.  

The chemical industry possesses important physical assets (plants, laboratories, oil refineries, 
etc.) of which the operation is still economically viable although not sustainable. Major 
equipment or plant retrofitting demand long-term planning (including an R&I plan) and 
important capital investments. The dismantling, retrofitting or rebuilding of existing assets 
may represent a major obstacle from a shareholder perspective if existing assets are not fully 
depreciated and still generate revenues (stranded assets). An action plan should be developed 
in order to manage these existing assets for their conversion or to be replaced for more 
sustainable alternatives. Investment timelines need to take into consideration the industry’s 
long investment cycles and the necessity of pilot and demonstration plants before converting 
their production to all brownfield sites. New business models will have to be scaled up and 
proven to ensure investors' confidence.  

Industry also points out the lack of an official recognition of the mass balance accounting 
principle. Comparably to green electricity, the mass balance approach makes it possible to 
allocate the different raw materials (fossil feedstock, biomass and waste) to specific products 
put on the market and would allow a timely conversion of chemical production plants. This 
approach applied to chemicals remains under discussion at EU level. 

National Energy and Climate Plans (NECPs) have a crucial role in enhancing investor 
confidence and investment predictability. They provide a good framework for planning and 
encouraging the reduction of use of fossil fuels.  

The table below summarises actions supporting funding for green investments. 

Topic 6: Fund for Green Investments 

 
 
29 See: European Commission, 2021. ERA industrial technology roadmap for low-carbon technologies in EIIs, p.55, Figure 26. 
Investments needs across the 3 pathways to net-zero 

https://ec.europa.eu/info/energy-climate-change-environment/implementation-eu-countries/energy-and-climate-governance-and-reporting/national-energy-and-climate-plans_en
https://op.europa.eu/en/publication-detail/-/publication/c9f70ebf-b48e-11ec-9d96-01aa75ed71a1/language-en
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Actions Actors Timeframe 

6.1. Provide support to the EU Taxonomy 

• Jointly develop practical guidance for the implementation of 
the Taxonomy Regulation with intended users of EU 
Taxonomy information to ensure generation of reliable, 
comparable and consistent data that will inform associated 
sustainable investments  

Industry S 

• Develop new investment screening criteria Industry and 
EU/MS S 

• Organise awareness raising actions and expert discussions30 Industry and 
EU/MS S 

6.2. Develop hub structures 

• Develop digital infrastructure for data management to share 
high-quality data about products’ environmental footprint, 
including GHG footprint of products and applications 

Industry S/M 

• Develop relevant hub structures to increase investment into 
development and uptake of cross-sectoral low-carbon 
industrial technologies31  

Industry and 
EU/MS M 

• Establish meaningful, harmonised and applicable sustainability 
assessment methodologies and tools to stimulate collaborative 
innovation  

EU/MS M 

6.3. Manage and convert existing assets 

• Action plan on existing assets conversion or replacement  Industry S 

• R&I investments in retrofitting and rebuilding of production 
facilities to improve their sustainability and circularity Industry S/M 

• Facilitate and accelerate approval procedures for production 
plants and products, notably via the ongoing revision of the 
Industrial Emissions Directive (IED) 

EU/MS M 

 
Both public and private-sector funding play a key role in the chemical sector. Public-private 
partnerships are important drivers of the green and digital transition as they help to decrease 
the investment risks taken by the private sector and therefore boost the potential for 
innovation and its deployment. Public funding can be an efficient way to limit the risk of 
investment and can be a useful complement when market costs and regulation are not 
sufficient to drive investments. For instance, the European Innovation Council (EIC) supports 
breakthrough and transformative innovation under Horizon Europe. Through its tailored 
approach for start-ups and SMEs, the EIC managed to address innovators regardless of the 
maturity of the technology developed. The overall funding of the EIC for the period 2021-
2027 is EUR 10.1 billion.32 

 
 
30 about private R&I investment under the EU taxonomy for sustainable finance and about existing structures to support uptake, 
like the European Energy Network agencies. See: European Commission, 2021. ERA industrial technology roadmap for low-
carbon technologies in EIIs p.147, table 10 
31 See: European Commission, 2021. ERA industrial technology roadmap for low-carbon technologies in EIIs, p. 147 
32 EIC Work Programme 2022 https://eic.ec.europa.eu/eic-work-programme-2022_en  

https://eic.ec.europa.eu/index_en
https://op.europa.eu/en/publication-detail/-/publication/c9f70ebf-b48e-11ec-9d96-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/c9f70ebf-b48e-11ec-9d96-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/c9f70ebf-b48e-11ec-9d96-01aa75ed71a1/language-en
https://eic.ec.europa.eu/eic-work-programme-2022_en
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Small and medium-sized enterprises (SMEs) can play a significant role in creating further 
synergies at industry level to develop and mainstream the use of new industrial technologies 
aiming to decarbonise EIIs. The consultations carried out by DG Research & Innovation33 
reveals that too high investment costs are the most frequent barrier to adopting new 
environmental technologies by SMEs, followed by a lack of finance34. SMEs tend to access less 
favourable borrowing terms than larger industry and are often exposed to more risk of failure, 
particularly where they attempt to pioneer with new products and processes. The reporting 
requirements of such funding can also be onerous. Improved assistance from local and 
regional authorities could be an enabler to a higher success rate for access to public funding 
by SMEs. Stakeholders also proposed the creation of a bespoke chemical SMEs fund, backed 
by consortium of all major EU commercial banks, to be able to support investment of SMEs.  

To improve access to (public and private) funding, the following actions should be taken:  

Topic 7: Access to Public and Private Funding 

Actions Actors Timeframe 

7.1. Strengthen communication channels for European funding 

• Trade federations to communicate on funding opportunities Industry S 

• Increase competence building at local and regional level to 
support SMEs in funding opportunities  MS S 

• Informing Member States on the European Innovation Council 
(EIC) and European Institute of Innovation and Technology 
(EIT), InnovFin (EIB) potential for funding opportunities  

EU/MS S/M 

7.2. Provide a coordinated platform for funding 

• Engage in cooperation with public sector to complement 
public-private partnerships for research and innovation and 
provide a broad and open platform to establish strategic 
roadmaps and efficient coordination of research, development 
and innovation investment plans for technologies in particular 
ecosystems (see updated Industrial Strategy) 

Industry S 

• Improve coordination to facilitate access to funding for 
Industry through a ‘single window’ approach  EU/MS S 

• Facilitate combination of funding for submission and reporting 
through a structure approach  EU/MS S 

3. R&I, TECHNIQUES AND TECHNOLOGICAL SOLUTIONS 

To boost its sustainability and resilience, the EU chemical industry also needs to adopt new 
techniques and technological solutions developed and scaled up through a well-supported 
research, development and innovation (R&I) policy agenda. The principles of co-creation, 

 
 
33 DG R&I has run a series of consultations targeting SMEs, Annex 1: European Commission, Directorate-General for Research 
and Innovation, ERA industrial technology roadmap for low-carbon technologies in energy-intensive industries, 2022, 
https://data.europa.eu/doi/10.2777/92567  
34 DG R&I has run a series of consultations targeting SMEs, Annex 1: European Commission, Directorate-General for Research 
and Innovation, ERA industrial technology roadmap for low-carbon technologies in energy-intensive industries, 2022, 
https://data.europa.eu/doi/10.2777/92567  

https://eic.ec.europa.eu/index_en
https://eic.ec.europa.eu/index_en
https://eit.europa.eu/
https://www.eib.org/en/publications/innovfin-eu-finance-for-innovators
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0102
https://data.europa.eu/doi/10.2777/92567
https://data.europa.eu/doi/10.2777/92567
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diffusion, update, transformation and directionality should guide such agenda.35 However, 
barriers do exist to this end. Such barriers can be classified as financial, as related to 
legislation, or as related to knowledge and digital gaps. Distinctive actions are therefore 
required to address them at distinctive stages of R&I, which are:  

• Research and conceptualisation of new techniques and technological solutions (TRL 1 
to TRL 5);  

• Development of new techniques and technological solutions (TRL 6 and TRL 7); and  
• Deployment of new techniques and technological solutions (TRL 8 and TRL 9)36.   

To facilitate the conceptualisation and development of new technologies, an enhancing 
condition to R&I is the public-industry risk-sharing. The following table presents actions to 
undertake enhancing the conceptualisation of new techniques and technical solutions for the 
green and digital transition, and the resilience of the industry. 

Topic 8: Enhancing the conceptualization of new techniques and technical solutions 

Actions Actors Timeframe 

8.1. Develop digital infrastructure 

• Develop digital infrastructure for data management to share 
high-quality data about products’ environmental footprint 
(incl. scope 3 emission) 

Industry S/M 

• Apply the FAIR principles (Findability, Accessibility, 
Interoperability, Reusability of data) for data management Industry S/M 

• Develop key indicators and data sets for monitoring of 
industrial R&I in the EU industrial ecosystems for chemicals 
also through better use of existing data, including from 
Energy Union reporting37 

Industry and 
EU/MS S/M 

• Develop EU-wide monitoring capacities Industry M 

       8.2. Development of safety assessment approaches 

• Share expertise in the implementation of SSbD criteria and 
assessment framework38 Industry S/M 

• Further develop alternative (non-animal) safety assessment 
methods 

Industry and 
EU/MS M 

 
 

35 These principles refer to "Science, Research and Innovation performance of the EU, 2020 (SRIP) Report”:  
• Co-creation, working and acting together for a better society;  
• Diffusion, sharing knowledge across society, territories and people;  
• Uptake, turning research into sustainable solutions with social and economic value;  
• Transformation, changing the way we consume and produce; and  
• Directionality, with R&I leading the way. 

36 TRL = Technology Readiness Level. It determines the development or maturity of a research and its readiness 
for the market uptake and potential investments. See EURAXESS. 
37 See: European Commission, 2021. ERA industrial technology roadmap for low-carbon technologies in EIIs, p. 147 in the 
context of the new ERA policy agenda and linked to the revised SET-Plan (working group on energy efficiency in 
industry) and other relevant monitoring tools. 
38 One stakeholders suggests to also include sharing experience on sustainability assessment (including LCA); on the use of 
ProScale and UseTOX to assess toxicological potentials of product systems 

https://ec.europa.eu/info/publications/science-research-and-innovation-performance-eu-2020_en
https://cdn1.euraxess.org/career-development/researchers/manual-scientific-entrepreneurship/major-steps/trl#:%7E:text=The%20TRL%20scale%20was%20introduced,market%20uptake%20and%20potential%20investments.
https://op.europa.eu/en/publication-detail/-/publication/c9f70ebf-b48e-11ec-9d96-01aa75ed71a1/language-en
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       8.3. Development of Technology Roadmaps 

• Consider the publication of additional Technology Roadmaps 
on circular economy, including chemical industry specific 
needs as part of ERA39 

EU/MS S 

 

The next important stage is integrating new technologies, especially for energy and feedstock 
sourced from renewable sources and circular economy. The following actions should be 
pursued in that regard: 

Topic 9: Developing new techniques and technological solutions 

Actions Actors Timeframe 

9.1. Foster collaboration and partnerships 

• Increase cooperation with research institutions and 
universities Industry S 

• Assess the potential for establishing an industrial alliance 
initiative for low-carbon technologies40. 

Industry and 
EU/MS S 

• Extend cooperation with public sector to finance capital-
intensive adoption of new technologies Industry S/M 

      9.2. Support for development 

• Establish an IED Innovation Observatory (INCITE)41 with 
strong contribution by the industry 

Industry and 
EU/MS S 

• Ensure an appropriate balance of financial support between 
high TRLs - in particular demonstration and first-of-its-kind 
plants- and lower TRLs, needed for the development of new 
breakthroughs 

EU/MS S 

• Co-develop the Strategic Research and Innovation Plan 
(SRIP) for materials and chemicals to guide future R&I 
priorities 

Industry and 
EU/MS S 

 

Once technical solutions are demonstrated on an industrial scale, efficient deployment across 
the industry will need to happen in order to meet the transition objectives. 

The following actions should be taken to ensure such deployment: 

Topic 10: Deployment of new techniques and technological solutions 

Actions Actors Timeframe 

10.1 License new technologies 

 
 
39 The European Research Area (ERA) is the ambition to create a single, borderless market for research, innovation and technology 
across the EU. See European Commission dedicated webpage. 
40 ERA Report, p.147 
41 A new Innovation Centre for Industrial Transformation and Emissions (INCITE) will be set up to scout for emerging techniques 
worldwide. INCITE will identify and evaluate new processes and techniques and, if they are deemed ready for use at an industrial 
scale within a short timescale, incorporate them in the Best Available Techniques framework as candidate techniques. 

https://ec.europa.eu/info/research-and-innovation/strategy/strategy-2020-2024/our-digital-future/era_en#:%7E:text=The%20European%20Research%20Area%20(ERA)%20is%20the%20ambition%20to%20create,of%20researchers%20and%20knowledge%20enables
https://ec.europa.eu/commission/presscorner/detail/en/QANDA_22_2239
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• Increase cooperation with research institutions and 
universities Industry  S 

• Extend cooperation with public sector to finance capital-
intensive adoption of new technologies Industry S/M 

• License new techniques and technological solutions Industry M/L 

    10.2. Accelerate permit and approval processes 

• Support for the development, commercialisation, deployment 
and uptake (market pull; Pre-Commercial Procurement42) of 
new techniques and technological solutions; as well as safe 
and sustainable-by-design substances, materials and 
products. 

EU/MS M/L 

 

4. REGULATION AND PUBLIC GOVERNANCE 

For the twin transition to be successful and lead to an increased resilience for the EU chemical 
industry, legislation plays a fundamental role as enabler. Existing and future regulatory tools 
and their revision can address some of the major barriers currently existing, such as the lack 
of predictability for the timeline of new legislation’s proposals, or the lack of coherence and 
consistency between EU legislation and national ones (vertical coherence) and the lack of 
legislation’s harmonisation among the whole value chain (horizontal coherence) that includes 
also effective enforcement. The industry and the Commission identify the following actions to 
address each of the above-mentioned shortcomings.   

Actions presented in the table below include a timely provision of definitions for concepts 
introduced in recent legislation – such as CSS - and the development of clear and easy 
validation processes of innovative test methods/models for safety and sustainability 
assessment; etc.  

Topic 11: More effective and predictable regulation  

Actions Actors Timeframe 

11.1 Definitions and concepts 

• Engage actively and constructively in the development of key 
concepts and definitions of new concepts developed under 
the CSS  

Industry  S 

• Contribute to the development of the staged planning and 
implementation of restrictions and banning by providing data 
and information to Commission and national authorities - 
where needed - on development for alternative solutions  

Industry S 

• Provide definition of new concepts introduced by recent 
legislation31  EU/MS S 

• Propose new hazard classes and criteria in the CLP 
Regulation as per CSS EU/MS S 

 
 
42 Pre-commercial procurement (PCP) is an approach to public procurement of research and development (R&D) services that is 
outlined in the PCP communication  

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2007:0799:FIN:EN:PDF
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• Continue to update EUCLEF with information on chemicals  EU/MS L 

    11.2. Methods 

• Contribute to the development of a toolkit measuring 
(potential future) regulatory pressure (on substances or 
products)  

Industry S 

• Propose targeted amendments to the REACH Regulation as 
per CSS; incl. reform the REACH authorisation and restriction 
processes based on key findings from its practical 
implementation  

EU/MS S 

• Revise the Waste Framework Directive to improve the overall 
environmental outcome of waste management  EU/MS S 

• Ensure predictability of industrial permitting processes for 
green inventions  EU/MS S 

• Use predictive toxicology toolbox, such as QSAR by OECD 
that fills the gaps in (eco)toxicity data needed for assessing 
the hazards of chemicals  

Industry M 

• Develop OECD testing schemes and test methods for the 
safety assessment of polymers (linked to the REACH 
Revision), in cooperation with authorities  

Industry M 

 
Further actions should be implemented to address the lack of coherence and of clarity on the 
interfaces between different EU legislations or between EU legislation and nationally 
determined standards, requirements and diverging interpretation of requirements can also be 
a challenge or barrier to implement new and more circular business models.  
   

Topic 12: Vertically and horizontally coherent legislation 

Actions Actors Timeframe 

12.1 Horizontal coherence of legislation 

• Establish a coordination mechanism within the Commission to 
agree and synchronise, to the extent possible, actions across 
chemical legislation as regards hazard 
identification/classification and risk assessment and oversee 
the process towards ‘one substance, one assessment’  

EU/MS S 

• Proposal to remove legislative obstacles for re-use of data, to 
streamline the data flow across legislation and to extend the 
open data and transparency principles from the EU food safety 
sector to other pieces of chemical legislation 

EU/MS S 

• Continue to update PACT -  Public Activities Coordination Tool 
to provide an up-to-date overview of all planned and ongoing 
initiatives on chemicals by authorities across legislation  

EU/MS S 

• Mapping existing legislation along specific value chains to 
suggest to policy-makers options for harmonisation and 
removal of hurdles to circularity  

Industry S 

• Align the waste and product regulation EU/MS S 

    12.2. Vertical coherence of legislation 

http://euclef/
https://www.oecd.org/chemicalsafety/risk-assessment/oecd-qsar-toolbox.htm
https://echa.europa.eu/pact
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• Proposal at the UN GHS level to introduce, adapt or clarify 
criteria/hazard classes in line with the CLP revision EU/MS M 

• Apply Better Regulation tools (incl. “one-in one-out”)  EU/MS M 
 
Regulators should aim to improve regulation’s enforcement with a focus on imported articles, 
to detect when they are non-compliant with EU standards, especially for online sales.  
Implementation of regulation can also be enhanced by fully deploying existing synergies and 
further developing existing PPPs (Private-Public Partnerships) or by creating specific support 
to SMEs’ implementation of legislation. Technical guidance may also prove helpful to detail 
regulatory requirements and promote a harmonized interpretation and implementation. 
 

Topic 13: Effective and efficient enforcement 

Actions Actors Timeframe 

• Share non-regulatory enforcement measures (e.g. voluntary 
actions, schemes and stewardship initiatives) that improve 
the efficiency and effectiveness of legislation’s enforcement  

Industry S 

• Identify issues in legislation’s implementation/enforcement 
especially known areas of high risk of non-compliance - such 
as online sales and imported articles - via use of existing PPPs 
or private initiatives and other EU or national initiatives  

Industry 
and EU/MS S/M 

• Propose to entrust the Commission with the duty to carry out 
audits in MSs, where relevant, to ensure compliance and 
enforcement of chemicals legislation, in particular REACH, 
and use infringement procedures as necessary  

Industry S/M 

• Consider the industry proposal on extending OLAF scope for 
coordination and investigation, to tackle the circulation of 
illicit chemical products in the EU  

EU/MS S/M 

• Exploring the use of digital tools to support market 
surveillance and customs authorities as well as to improve 
the compliance of products containing chemicals sold online 
to European consumers  

EU/MS S/M 

• Consider the industry proposal on establishing – under the 
Market Surveillance Regulation – uniform conditions and 
frequency of checks for certain products where specific risks 
or serious breaches of applicable Union harmonisation 
legislation have been continuously identified  

EU/MS S/M 

  
5. ACCESS TO ENERGY AND FEEDSTOCK 

The EU objective to be climate-neutral by 2050 will need to address the challenge of both 
direct and indirect emissions (e.g. scope 3 emissions). With a supportive policy environment 
in place, the EU chemical industry will reduce its GHG impact by switching to low-carbon 
energy supply, minimising drastically the use of primary fossil-based feedstock and alternative 
carbon sources (biomass, captured CO2/CO and waste) and also further optimise its production 
processes. 

https://ec.europa.eu/anti-fraud/index_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32019R1020
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About 54% of the EU chemical industry’s direct emissions comes from energy use43. Upstream 
processes, particularly the production of ammonia, olefins and methanol, are the most 
emissions intensive. The carbon embedded in the molecule also creates substantial emissions, 
therefore the chemical industry will need to switch to renewable energy and renewable 
feedstock in order to reach the climate goals. 

Alternative feedstock has a lower energy content compared to fossil fuels. This loss will have 
to be compensated by massive amounts of low-carbon electricity. As a result, the industry’s 
transition to climate-neutrality is expected to conduct in higher final energy consumption 
overall. The sector’s electricity demand in particular is expected to grow exponentially. 
According to the industry’s latest estimations in the frame of the iC2050 modelling project, 
the electricity demand will be well above 200TWh in 2030 and would reach up to 700TWh in 
2050, which is projected to grow four time higher than today. Total demand for biomass will 
also increase significantly over the coming years and decades reaching 22Mt in 2030 and 88Mt 
in 2050. Several other sectors (transport, heating, other industries…) will compete for the 
same resource and if it is too scarce prices risk not being sustainable and competitive. The 
overall energy usage must also be monitored to avoid negative externalities from this switch. 

To ensure energy and feedstock supply, the following actions should be taken: 

Topic 14: Energy and Feedstock Supply 

Actions Actors Timeframe 

14.1. Develop a Trans-European Network for Energy 

• Estimate future energy and feedstock needs for 
chemical production 

Industry and 
EU/MS S 

• Engage in PPPs (e.g. Process4Planet) to demonstrate 
electricity-based solutions (including for high 
temperature processes), innovation into energy 
efficiency, the utilisation of alternative carbon feedstock 
and integrated production of hydrogen with a low 
environmental footprint 

Industry S 

• Establish an aggregated report and deploy the future 
demand and supply projections of the chemical and 
other infrastructure for energy-intensive industries 
imports 

EU/MS S/M 

• Develop a geopolitical strategy for competitive supply of 
low carbon energy and critical raw materials to EU; 
Evaluate the need for potential tariff eliminations for 
key resource supplies;  

EU/MS S/M 

14.2. Improve Power-Purchase Agreements 

• Remove bottlenecks restricting the use of PPAs44 EU/MS S 

• Establish EU certification and standards for feedstock 
(addressing energy and chemicals, including hydrogen) 

Industry and 
EU/MS S 

 
 

43 EEA data for 2019 
44 e.g. requirements for temporal and geographical correlation in hydrogen production 
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• Establish risk sharing facilities to support micro- & SMEs EU/MS S 

• Increase number of renewable energy PPAs Industry S 

• Improve permit-granting procedures for expansion of 
renewable and other low-carbon technologies EU/MS S/M 

The SET action plan prioritises R&I activities with the highest potential for reducing carbon 
emissions and energy and resource consumption: 

A) Electrification 

Economically viable purchase of electricity coming from renewable sources (e.g. wind, solar) 
is key to the transformation of the chemical industry. In chemical processes, electricity can be 
introduced either directly or indirectly. This indirect use of electricity can be considered for 
heat and steam generation (e.g. e-cracker, based steam generation) while direct utilisation is 
done via electrochemistry45. Electrification is essential to enable access to other form of 
renewable energy and feedstock sources.  

B) Integrated production of hydrogen with low carbon footprint 

The chemical industry is both a major producer and consumer of hydrogen. Gray hydrogen, 
which is currently the most used form, is made using fossil fuels like natural gas, oil and coal, 
which emit CO₂ into the air as they combust. The blue variety is made in the same way, but 
carbon capture technologies prevent CO2 being released, enabling the captured CO₂ to be 
safely stored deep underground or utilized in industrial processes. Green hydrogen is produced 
by splitting water into hydrogen and oxygen using renewable electricity and not creating CO2 
emissions.  

Clean hydrogen (i.e. blue and green) needs to be affordable and should be prioritised on 
replacing unabated fossil hydrogen (grey). It should be seen as part of a broader set of options 
leading the chemical industry towards carbon neutrality.  

These sources of energy require economic viability to persist on the market. Thus, chemicals 
produced from low carbon clean hydrogen should be supported and valorised according to 
robust GHG accounting rules. The differential costs of zero emissions chemicals production 
technologies and other more polluting alternatives in global market prices are still important. 
This could be bridged through for instance, Contracts for Differences and long-term contracts 
for low carbon energy. REPowerEU sets up an action plan for a massive scaling-up and 
speeding-up of these renewable energy in power generation. 

To support economically viable purchase of energy, the following actions should be taken: 

Topic 15: Economically viable purchase of low carbon energy 

Actions Actors Timeframe 

15.1. Channel investments for green energy 

• Proposal to adopt a Social Climate Fund to support small 
business in the transition (REPowerEU) EU/MS S 

 
 
45 electrochemistry refers to the relationship between electrical and chemical energy and the conversion of one to the other 
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• Channel investments towards players committed to 
ecological transition 

Industry and 
EU/MS S/M 

• Reinforce the funding and de-risking measures to 
support the deployment of green and smart technologies 
and the sourcing of clean energy (up-to demonstration 
plant and first-of-its-kind plant)  

EU/MS M 

• Financial support on EU level to early pickup of new 
technology solutions (e.g. Contracts for Difference) EU/MS M 

15.2. Develop competitive supply of low carbon energy 

• Develop a geopolitical strategy for competitive supply of 
low carbon energy to EU (REPowerEU) EU/MS S 

• Reassess electricity markets rules with the aim to make 
electrification cost-competitive for energy-intensive 
industries 

EU/MS S 

• EU Solar Strategy to double solar photovoltaic capacity  EU/MS S/M 

• Member States setting up ‘go-to’ areas for renewables 
with shortened and simplified permitting processes MS S/M 

 

The production of chemicals and materials still relies heavily on fossil-based feedstock, and 
therefore solutions for substitution need to be implemented.  

C) Waste as an alternative feedstock 

The limited availability of primary biomass, in addition to the potentially negative 
environmental and social effects (e.g. deforestation and biodiversity implications) has resulted 
in industry progressively shifting to secondary, residual and waste biomass. Innovative 
process technologies can enable the utilisation of plastic waste for the production of chemicals 
and polymers in the chemical industry. To meet the ambitious European objectives, much 
more waste plastic needs to be recycled and a broader range of markets need to be served 
with plastic products containing recycled content. Chemical recycling technologies break down 
plastics and transform them into valuable secondary raw materials to produce new chemicals 
and plastics with the same quality as those made from fossil resources. However, according 
to stakeholders, industry faces increasing barriers to intra-EU cross border waste shipments 
and there is a need for harmonized application of end of waste criteria. The EU framework is 
not yet compatible with local and regional waste laws and directives in the various individual 
member countries.  

Today the industry is already working on three fronts to play its role in the circular economy: 

- Improvement of processes including reduction of resource and energy use e.g. through 
energy and waste recovery; 

- (Re)design of chemical products and materials to improve circularity of end products 
(e.g. new recyclable composites for wind energy blades), in line with the SSbD 
principles. This requires to deal with chemicals, additives and compounds that may 
raise product safety concerns and even hinder circularity; 

- Progress towards the valorisation of second-generation, secondary and waste biomass 
in bio-based chemistry 
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D) CO2/CO as alternative feedstock  

Carbon capture and utilisation technologies may mitigate climate change by removing CO2 
from the atmosphere and converting it into chemicals. As feedstock, circular carbon from 
waste is a potential alternative to virgin fossil feedstock. In December 2021, the Commission 
adopted the Sustainable Carbon Cycles46 communication, which sets out an action plan on 
how to develop sustainable solutions to increase carbon removals and key actions to support 
industrial capture, use and storage of CO2 (CCU and CCS). However, these technologies still 
face some technical and environmental challenges such as:  

- The complex collection and purification of CO2 directly from the air 
- The unavailability of a large amount of carbon-free renewable energy 
- The energy-intensive transformation process 

 
E) Biomass as alternative feedstock  

Various types of biomass can be considered for the production of chemicals and polymers 
(e.g. sugars, vegetable oils, residues, and agricultural or forest-based lignocellulose biomass). 
The value chains towards bio-based chemicals and materials include a large portfolio of 
technologies roughly categorised in pre-treatment, conversion and downstream processing. 
These technologies allow for the processing of a broad range of biomass feedstock into an 
array of high value products. The challenge is to link all processing steps into an integrated 
ecosystem to ensure that the production is resource, energy and cost-efficient.  

The design and production of bio-based chemicals along with dedicated supply and production 
infrastructures (e.g. bio-refineries, bio-based supply chains) could allow for production of 
chemicals and materials creating quality jobs and added value via the efficient valorisation of 
responsibly grown biomass. Nonetheless, the forecast of biomass availability in future 
scenarios remains a key challenge to achieve the transition away from fossil-based feedstock. 

The prospect of the chemical sector becoming largely bio-based is questionable given the high 
competition for biomass resources from other sectors, namely the energy sector. Increased 
pressure on biomass demand requires therefore careful assessment of trade-offs47 through 
an adoption of biomass use prioritisation framework on the national or EU level48. 

F) Process efficiency 

Process intensification (e.g. reactor design concepts equipment, new catalysts development) 
can provide major opportunities for resource and energy efficiency. With these new processes, 
chemical reactions can be achieved at optimal conditions with significantly less side reactions 
creating fewer by-products, and using less auxiliary materials. As catalysts are key enablers 
for higher selectivity and reduced energy consumption, novel catalysts have to be designed 
to accommodate more complex and/ or variable feedstock quality (e.g. biomass, waste, CO2). 
Materials efficiency and new business models could help reduce emission of about 65Mt CO2 

 
 
46 COM(2021) 800 final. Commission communication on Sustainable Carbon Cycles, p.19 https://europa.eu/!9xCx8D 
47 See action on ‘Integrated Bioeconomy Land Use Assessments’ in COM(2021) final https://europa.eu/!9xCx8D 
48 COM(2022) 283 final. EU Bioeconomy Strategy Progress Report: stocktaking and future developments europa.eu/!dGJMKR  

https://europa.eu/!9xCx8D
https://europa.eu/!9xCx8D
https://europa.eu/!dGJMKR


24 
 

per year.49 The opportunities range from improving design, reducing waste during production 
to having higher performance materials, less over-specification and a higher intensity of use. 
The chemical industry must also consider new business models. Chemical leasing50 for 
instance could address the over-consumption by charging consumers based on functions 
performed by the chemicals rather than by volume. To support feedstock substitution, the 
following actions should be taken:  

Topic 16: Feedstock Substitution 

Actions Actors Timeframe 

16.1. Identify and establish new sources of feedstock 

• Undertake a strategic foresight exercise for the 
chemical industry 51 

Industry and 
EU/MS S 

• Assess further the economic and technical potential of 
marine biomass (third-generation biomass) Industry S 

• Harmonise criteria and methodologies to assess the 
environmental and socio-economic performance of 
bio-based systems (integrating for example 
biodiversity). Ensure alignment with the SSbD criteria 
and assessment framework. 

Industry and 
EU/MS S/M 

• Accelerate market deployment of existing mature and 
innovative bio-based solutions 

Industry and 
EU/MS S/M 

• Increased reporting of Scope 3 GHG emissions and 
exploration of the opportunities to use of new 
feedstock from waste and recycled materials 

Industry S/M 

• Promote projects on the valorisation of alternative 
feedstock, also in joint agreements & interdisciplinary 
cooperation  

Industry M 

• Harmonise EU certification systems for the sustainable 
sourcing of biomass feedstock (including secondary 
biomass) and standards irrespective of the end-use 

EU/MS M 

16.2. Waste as an alternative feedstock 

• Evaluate and communicate on restrictions regarding 
the use of ‘substance of concern’ to Clean up material 
cycles 

EU/MS S 

• Increase the recyclability of products to boost the use 
of upcycled resources instead of virgin materials Industry S/M 

16.3. CO2/CO as alternative feedstock 

 
 

49 Materials Economics, Industrial transformation 2050, p.26  
50 Chemical leasing is a business model that intends to shift the focus from increasing sales volume of chemicals 
towards a value-added approach. 
51 COM(2021) 750 final. Communication from the Commission on 2021 Strategic Foresight Report The EU’s capacity 
and freedom to act https://europa.eu/!743jQV  and ongoing study on Foresight for Chemicals by EU4Chem project 

https://europa.eu/!743jQV
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• Provide a legal definition of “non-fossil sources” and 
methodology to calculate the share of total feedstock / 
carbon sources52 

EU/MS S 

• Introduce fair methods of carbon accounting for waste 
and bio-based feedstock including allocation of carbon 
savings between production processes and products to 
create markets for sustainable chemical feedstock 

EU/MS S/M 

• Consider the integration of circular carbon sourced 
from biomass, waste and CO2/CO emissions or directly 
from air into the Product Environment Footprint 
Methodology 

EU/MS S/M 

• Consider the revision of ETS accounting rules to 
acknowledge GHG avoidance resulting from the 
utilisation of CO2 as feedstock 

EU/MS S/M 

• Consider the recognition of renewable carbon in 
regulations to incentivize bio-based and other 
alternative feedstock 

EU/MS S/M 

• Harmonise the EU regulatory framework for cross-
border CO2 transport  EU/MS M/L 

16.4. Biomass as an alternative feedstock 

• Consider first generation biomass for material uses Industry S 

• Develop concrete targets and incentives for the use of 
biomass as a feedstock 

Industry and 
EU/MS S 

• Establish a balance between the different uses of 
biomass by providing a set of sustainability criteria 
(e.g. taking into account deforestation risk) 

Industry and 
EU/MS S/M 

• Support with funding (Innovation Fund, Connecting 
Europe Facility, Recovery and Resilience Facility, Just 
Transition Fund, Horizon Europe) 

EU/MS S/M 

• Further improve methodologies to monitor the 
environmental performance of all carbon circularity 
options, including biomass 

Industry and 
EU/MS M 

• Increase efficiency of biomass supply chains Industry and 
EU/MS M/L 

16.5. Process efficiency 

• Rethink business models (e.g. chemical leasing)  Industry S 

• Invest in the development of novel catalysts Industry M/L 
  

 
 
52 See “Industrial Sustainable Carbon challenge” in COM(2021) 800 final. Commission communication on Sustainable Carbon 
Cycles https://europa.eu/!9xCx8D 

https://europa.eu/!9xCx8D
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6. INFRASTRUCTURE 

Access to energy and feedstock is closely interlinked with the infrastructure that chemical 
production can rely on. The necessary infrastructure will need to be built or scaled up in order 
to secure the industry’s access (including SMEs) to electricity, hydrogen, waste, CO2, and 
biomass. It will also support industrial symbiosis53 and a better integration inside industrial 
clusters (e.g. transporting CO2 from an emitting plant to the chemical industry). The lack of 
infrastructure around certain industrial sites, especially on in-land locations and in central and 
eastern Europe, and the slow approval procedures at Member States level for energy and 
industrial processes slows down the development of such structures. The necessary permitting 
and infrastructure for energy transition and feedstock diversification still has to be put in place.  

A grid-expansion enlargement is necessary to access low-carbon energy from all sites, not 
only the ones close to generation. Grid bottlenecks must be abolished, and cross-border 
interconnectors must be put in place to enable free flow of energy between countries. Existing 
sources must be adapted to demand response and provide flexible generation units and 
storage. New sources of flexibility such as power to-X and new types of storage must progress 
(e.g. for hydrogen and ammonia). Last but not least, the availability and deployment of ample 
CCS capacity is an essential enabler for climate-neutrality, so bilateral agreement between 
shipping and receiving countries of captured CO2 could be drawn to facilitate the access of 
landlocked production sites to CO2 storage sites. 

Industry reports the high safety standards requirements for hydrogen infrastructures and the 
citizens issue of ‘Not in my Back Yard’ for these large scales development. In October 2021, 
a Report54 has been published on barriers and mitigation measures for clean hydrogen 
projects. In the efforts of overcoming these barriers, the European Clean Hydrogen Alliance55 
supports the large-scale deployment of clean hydrogen technologies by 2030 by bringing 
together renewable and low-carbon hydrogen production, demand in industry, mobility and 
other sectors and hydrogen transmission and distribution. Together with the ammonia 
producers, the chemical sector is projected to be one of the EU industrial champions in the 
use of (clean) hydrogen as shown on the analysis56 of around 1052 concrete investment 
projects which have been submitted in the context of the European Clean Hydrogen Alliance. 
Besides that, the industry produces already vast amounts of hydrogen that is completely used 
in internal manufacturing processes.  

The hydrogen and decarbonised gas market package57 published in December 2021 puts 
forward policy measures required for supporting the creation of optimum and dedicated 
infrastructure, as well as efficient markets. It aims to remove barriers and create the 
conditions for a more cost-effective transition. 

 
 
53 Industrial symbiosis is the process by which wastes or by‐products of an industry or industrial process become the raw materials 
for another. 
54 European Hydrogen Alliance, 2021. Reports of the alliance roundtables on barriers and mitigation measures 
https://ec.europa.eu/growth/document/download/5b759bcc-db55-49ad-b0d4-bf0e16255aab_en  
55 https://ec.europa.eu/growth/industry/strategy/industrial-alliances/european-clean-hydrogen-alliance_en  
56 European Commission, 2021. “European Clean Hydrogen Alliance: Overview of projects collected” presentation at the Hydrogen 
Forum, 17-18/06/2021https://prod5.assets-cdn.io/event/6779/assets/8375992644-bc85860f7c.pdf    
57 Hydrogen and decarbonised gas market package. See https://energy.ec.europa.eu/topics/markets-and-
consumers/market-legislation/hydrogen-and-decarbonised-gas-market-package_en#documents  

https://ec.europa.eu/growth/document/download/5b759bcc-db55-49ad-b0d4-bf0e16255aab_en
https://ec.europa.eu/growth/industry/strategy/industrial-alliances/european-clean-hydrogen-alliance_en
https://prod5.assets-cdn.io/event/6779/assets/8375992644-bc85860f7c.pdf
https://energy.ec.europa.eu/topics/markets-and-consumers/market-legislation/hydrogen-and-decarbonised-gas-market-package_en#documents
https://energy.ec.europa.eu/topics/markets-and-consumers/market-legislation/hydrogen-and-decarbonised-gas-market-package_en#documents


27 
 

To enhance the development of large-scale electricity and hydrogen infrastructure, the 
following actions should be taken: 

Topic 17: Large-scale electricity and hydrogen infrastructure 

Actions Actors Timeframe 

17.1. Enable free flow of energy between countries 

• Map preliminary hydrogen infrastructure needs by March 
2023, based on the TEN-E Regulation (REPowerEU)  EU / MS S 

• JRC to undertake case study with industry based on the 
EIGL58: Map current and future industry needs, on the 
one hand, and projects aimed at delivering the energy 
and feedstock to industry on the other hand. Identify 
where the missing links for industrial symbiosis could be 

Industry and 
EU/MS S 

• Set up a dedicated work stream on joint renewable 
hydrogen purchasing under the EU Energy Platform  EU/MS S 

• Accelerate planning and permitting procedures  EU/MS S 

• Publish guidance to Member States on PPAs  EU/MS S 

• Abolish grid bottlenecks and ensure that cross-border 
interconnectors 

Industry and 
EU/MS M 

17.2. Develop a separate hydrogen infrastructure at EU level 

• Roll out carbon contracts for difference and dedicated 
REPowerEU windows under the Innovation Fund EU/MS S 

• Rededicating and constructing pipelines and investing 
into new harbour storage capacity (e.g. in key EU ports)  

Industry and 
EU/MS M 

• Support and drive investments in appropriately sized 
(from local to highly interlinked, high capacity and 
digitalised) electricity, pipes, and dedicated hydrogen 
grids 

EU/MS M 

• Develop a technical advisory facility in cooperation with 
EIB under the InvestEU Advisory Hub to support PPA-
financed renewable energy projects.  

EU/MS M/L 

 

Designing and building a demonstration plant is one of the major challenges for developing 
many decarbonisation technologies and solutions and often requires collaboration between 
different industries and partners on a regional level and across borders. The investment 
returns are uncertain and there is the risk of technological lock-in and stranded investments. 
The security planning is often hampered by long and complex permitting procedures, which 
create uncertainty around new infrastructure projects either inside the chemical facility or to 
guarantee the supply of resources. 

 
 

58 Energy and Industry Geography Lab: https://energy-industry-geolab.jrc.ec.europa.eu/   

https://energy-industry-geolab.jrc.ec.europa.eu/
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To support the development of new sustainable production facilities, the following actions 
should be taken: 

A pan-European rail infrastructure will enable a significant model shift from roads to rail tracks 
for the transport of feedstock and chemical products. The current lack of an integrated 
international rail freight traffic and capacity management combined with the poor quality of 
rail transport block the development of such infrastructure. Regulations have been put in place 
to support the development of interconnections and energy infrastructures (Trans-European 
Networks for Energy TEN-E) and support the Green Deal freight transport efficiency and modal 
shift ambitions (Trans-European Networks for Transport TEN-T). 

To support the development of sustainable transport of raw materials and chemical products, 
the following actions should be taken:  

Topic 19: Sustainable transport of raw materials and chemical products 

Actions Actors Timeframe 
19.1. Increase the availability and capacity of multimodal terminals in the proximity of 
industrial clusters 

• Support investment in rail and IWW transport through 
PPPs Industry S 

• Develop ad framework for trusted & secure B2B 
transport & logistics data sharing (DTLF) EU/MS S 

• Further develop industrial clusters to reduce transport 
distances  Industry M/L 

• Establish sustainable value chains and logistics for the 
sustainable supply of alternative feedstock  Industry M 

Topic 18: Development of new sustainable production facilities 

Actions Actors Timeframe 

18.1. Develop bio-refineries 

• Promote best practices of development and conversion of 
sites among the industry Industry S 

• Promote industrial symbiosis Industry and 
EU/MS S 

• Launch pilot projects for the development of sustainable 
infrastructures 

Industry and 
EU/MS S/M 

18.2. Accelerate and improve permitting 

• Publish an annual comparative report to identify best 
Member States practices in planning and permitting law; 
establish an exchange of best practices.  

EU/MS S 
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• Support the development of a multi-modal Single 
European Transport Area through the Cohesion Fund 
(TEN-T)59 

EU/MS M 

19.2. Improve use of rail transport 

• Adopt in 2023 a legislative package on greening freight 
transport (REPowerEU) EU/MS S 

• Improve rail punctuality  MS S 
• Map out lacking rail connections (corridors across the 

EU) and speed up the implementation of missing rail 
links for freight (enabling modal shifts) 

EU/MS S 

• Reorganise international rail traffic and capacity 
management (rail freight corridor management)  EU/MS M 

The digital transformation of the chemical industry and the deployment of available 
technologies for production and distribution will accelerate the industry’s path towards the 
digital, green and resilience objectives. 

The industry must increase its deployment rate of digital technologies (e.g. internet of things, 
big data, artificial intelligence, automation, smart sensors, digital twins and robotics) for 
product and process design, production and logistics (e.g. paperless transport, real time 
logistics planning and steering, reducing idle transport capacity). 

To take full advantage of the enabling power of digitalization the industry requires a high-
speed and reliable digital infrastructure. Industry associations mention the need of new 
standards for digital platforms to allow exchange of information on chemicals. These standards 
must be defined for data interoperability while governance shall be defined to ensure 
confidential business information (CBI) protection. This digital shift comes along with cyber 
security issues and faces the human resistance to change. These solutions require a co-
creation process. The Commission fosters such innovations by creating investment 
programmes such as the InvestEU or the Digital Europe Programme.  

To support the deployment of available technologies for chemical digital manufacturing, the 
following actions should be taken:  

Topic 20: Deployment of available digital technologies for chemical manufacturing and 
logistics 

Actions Actors Timeframe 

20.1. Deploy of a high-speed and reliable digital infrastructure 

• Consider the definition of standards for data 
interoperability and definition of governance for CBI 
protection 

Industry and 
EU/MS S 

• Involve the chemical industry as an important stakeholder 
in European initiatives related to digital technologies 

Industry and 
EU/MS S 

 
 

59 Trans-European Transport Network (TEN-T) https://transport.ec.europa.eu/transport-themes/infrastructure-
and-investment/trans-european-transport-network-ten-t_en  

https://investeu.europa.eu/index_en
https://digital-strategy.ec.europa.eu/en/activities/digital-programme
https://transport.ec.europa.eu/transport-themes/infrastructure-and-investment/trans-european-transport-network-ten-t_en
https://transport.ec.europa.eu/transport-themes/infrastructure-and-investment/trans-european-transport-network-ten-t_en
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• Actively engage with the Digital Europe Programme Industry and 
EU/MS S/M 

20.2. Deploy available technologies to improve chemical manufacturing processes and 
data gathering 

• Assess the impact of digitalisation of the chemical 
industry Industry/ EU S 

• Develop ad framework for trusted & secure B2B transport 
& logistics data sharing (DTLF)  EU/MS S 

• Extend partnerships with innovative actors offering digital 
solutions Industry S/M 

 

Investments in waste collection, sorting and plastic waste value chains to secure and improve 
access to important alternative feedstock sources are necessary to increase the development 
of recycling and reuse infrastructures. Local and regional legislation also needs to be updated 
to avoid landfill, incineration and export. Nonetheless, the price competitiveness of virgin 
materials compared to recycled material as well as the lack of support for creating a post-
consumer recycled end-markets constitutes a strong economic barrier to this circularity 
project. Outdated linear support for waste incineration, landfill and shipment will have to be 
changed and incentivised by law including municipality level to engage the full circular value 
chain. The new Circular Economy Action Plan shows the path to a climate-neutral competitive 
economy by changing the way we produce and consume along with initiatives to modernise 
and transform our economy while protecting the environment.  

Carbon Capture and Storage (CCS)60 technologies deployment requires the scale-up of reliable 
CO2 transport and storage infrastructure, as the main barrier for the chemical industry is the 
insufficient access to CO2 pipes and storage as well as the lengthy and complex 
implementation, notably in this phase of the transition. Through EEI local Industrial symbiosis 
(Hubs4 Circularity concept) the CO2 produced by an energy intensive industry e.g. steel 
industry, can be used by the chemical industry nearby avoiding the need for a scale-up CO2 
transport and storage infrastructure. 

To enhance the development of recycling and reuse infrastructure, the following actions 
should be taken:  

Topic 21: Circularity: recycling and reuse infrastructure 

Actions Actors Timeframe 

21.1. Set a regulatory context for waste feedstock 

• Clear definitions of recycled content and chemical 
recycling technologies and a harmonized  

Industry and 
EU/MS S 

• Ensure a harmonized EU implementation of the Basel 
Convention EU/MS S 

 
 

60 Carbon capture and storage (CCS) is a set of technologies aimed at capturing, transporting, and storing CO2 
emitted from power plants and industrial facilities. 

https://www.aspire2050.eu/p4planet/hubs4circularity
http://www.basel.int/
http://www.basel.int/
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• Create an open, single market for plastic waste and 
secondary raw materials used for the production of 
chemicals including plastics e.g. with significant easing 
of intra-EU waste shipment notifications 

Industry and 
EU/MS M/L 

21.2. Improve waste feedstock management logistics 

• Increase the coordination of waste management 
infrastructures with Hubs4Circularity EU/MS S 

• Implement the Waste Framework Directive and 
encourage co-operations between municipalities  EU/MS S 

• Enforce the regulation on illegal imports to avoid 
contamination of the recycling loop  EU/MS S 

• Consider participating in infrastructure projects61 EU/MS S 

• Invest into waste feedstock management Industry M 

 

7. SKILLS 

SMEs usually do not have the capacity to retrain upskill and reskill their workforce in-house, 
especially with the potential risk of employees leaving the workplace. Skills partnerships for 
stakeholders in the chemical industry (also ones under the Pact for Skills) will provide training 
opportunities for workers across the chemical industry, including those working in or managing 
SMEs. The EU Pact for Skills, for example, can could provide common support, leadership and 
monitoring for chemical skills development among EU chemical industry stakeholders, to reskill 
and upskill the workforce for the twin transition. Additional sources for skills support include:  

• Digital Education Action Plan which aims to support the sustainable and effective 
adaptation of the education and training systems of Member States to digital, could 
help to identify the main gaps and actions; and  

• European Strategy for Universities that provides actions contributing also to the 
transition pathway for the EU chemical industry since the Strategy aims at supporting 
and enabling universities to adapt to changing conditions, to thrive and to contribute 
to Europe’s resilience and recovery; 

To support the reskilling and upskilling of the chemical workforce, stakeholders mentioned: 

Topic 22: Education (reskilling/upskilling the workforce) 

Actions Actors Timeframe 

22.1. Develop Safe and Sustainable by Design Skills 

• Set up sector-specific trainings, including trainings on 
Green and Sustainable chemistry Industry S 

 
 

61 e.g. Porthos, Antwerp at Sea, North Sea Port 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32008L0098
https://education.ec.europa.eu/focus-topics/digital-education/about/digital-education-action-plan#:%7E:text=What%20is%20the%20Digital%20Education,States%20to%20the%20digital%20age.
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2022%3A16%3AFIN
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• Mapping safe and sustainable-by-design skills 
mismatches and competence gaps, and make 
recommendations 

EU/MS S 

• Participation to the EU Blueprint for sectoral 
cooperation on skills, incl. Blueprint Alliance on energy-
intensive industries/industrial symbiosis 

Industry S 

• Awareness raising campaigns to emphasize the critical 
importance of training and professional skills for 
occupational safety. 

Industry and 
EU/MS S/M 

22.2. Adapt university education 

• Improve communication and practical skills in 
cooperation between industry, schools and education 
providers. 

EU/MS S 

• Contributing to the activities of the “European Year of 
Youth” in cooperation with national chemical 
employers’ associations 

Industry S 

• To adapt university curricula to the industry needs, by 
adding regulatory and SSbD, including Sustainable and 
Green Chemistry courses, to university programmes in 
chemistry, adapt apprenticeships and VET programmes 
to teach future proof knowledge. 

EU/MS S/M 

• Foster/organise regional skilling/training programmes 
and centre where in-company in training is difficult 
(e.g. in small enterprises) 

EU/MS S/M 

• European Strategy for Universities EU/MS M 

• Digital Education Action EU/MS M 

• Develop and ensure broad STEM education across all 
education sectors62 EU/MS M 

• EU Pact for Skills developed in key industrial 
ecosystems EU/MS M 

• Implementation of the European Skills Agenda EU/MS M 

New, effective and inclusive training approaches are essential in integrating new workforce 
into the job market swiftly, benefiting from training opportunities combined with actual work 
tasks. This also involves the modernization of teaching methods and training programmes. 
Stakeholders report that the chemical industry will lack skilled workers, in particular at 
technical, digital/IT, R&I, production, logistics levels, chemical safety and regulation etc. 
mostly due to the partly lack of digital skills. Reskilling of the workers should be a priority to 
avoid overall job losses and to benefit the chemical sector. Specific attention should be given 
to training university students on regulatory and safety aspects of chemical industry.  

 
 

62 Educating students in four specific disciplines: Science, Technology, Engineering, and Mathematics, from primary 
to tertiary.  

https://ec.europa.eu/social/main.jsp?catId=1517&langId=en
https://ec.europa.eu/social/main.jsp?catId=1223&langId=en
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To secure sufficient supply of jobs at technical level, the following actions should be taken:  

Topic 23: Sufficient supply of jobs at technical level 

Actions Actors Timeframe 

23.1. Increase corporate trainings 

• Foster/organise regional skilling/training programmes 
and centre where in-company in training is difficult 
(e.g. in small enterprises) 

Industry S 

• Further promotion of Lifelong Learning (LLL) EU/MS S 

• Forecast and address the challenges connected to skills 
needed to introduce new technologies, with full 
contribution from workers’ representatives 

 Industry S/M 

• Provide company-based set-up trainings, and reskill the 
workforce towards the professions of the future; link to 
job-to-job transition plans 

Industry S/M 

• Invest in the re-skilling of workers Industry M/L 

23.2. Increase attractiveness of the sector 

• Sound communication about risks by clarifying how a 
company and its workforce can embrace the 
transformation and reduce existing uncertainties 

Industry S 

• Development of attractive and modern employment 
conditions, such as flexible working hours, closing of 
gender pay gap, job sharing etc. 

Industry S 

• In-company training opportunities and career paths, 
offer apprenticeships Industry S/M 

• Sound communication strategies between management 
and employees Industry S/M 

• Foster the recruitment of young people and improve 
their interest in the sector by providing dedicated 
education programs, attractive and fair employment 
opportunities and prospects 

EU/MS M 

• Create a positive spin to attract young talented 
scientists EU/MS M/L 

 

8. SOCIAL DIMENSION 

The European Green Deal and the EU Digital Strategy pay particular attention to supporting 
those regions, industries, workers, households and consumers that will face the greatest 
challenges coming with the twin transition’s social impact for a sector that is known for high 
quality jobs and highly educated staff, with safety as a priority. An impact that varies according 
to the sector, occupation, region and country, entailing notably job changes within industrial 
ecosystems relocation and modifying assets and labour reallocation across them.  
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This requires adequate anticipation of change and socially responsible restructuring where 
necessary63. For the EU chemical industry, particular attention should be paid to regional 
cohesion, the impact on workforce and consumers, as well as to improving gender equality 
and diversity in the sector. Transition will likely shift jobs geographically and numerically.  

The transition must be fair and inclusive, putting people first and paying particular attention 
to supporting those workers, households and consumers that will face the greatest challenges. 
Social dialogue should play an important role in this context. 

Sustainable products will become the norm and it will be easier for consumers to take 
‘sustainable’ decisions. Higher production costs will ultimately be borne by consumers but are 
expected to be minimal, as they will be spread on a very large scale. In any case, potential 
negative social consequences should be avoided. To avoid negative impact on workforce and 
consumers, stakeholders identified the following actions: 

Topic 24: Impact on workforce and consumers 

Actions Actors Timeframe 

24.1. Regional cohesion aspect 

• Monitoring the environmental impact of chemical 
production in the region Industry S 

• Just Transition Fund (JTF), which is to invest €17.5 
billion in the 2021-2027 period in the territories most 
affected by the transition to a climate-neutral economy 

EU/MS S 

• Promote and apply the Just Transition Mechanism 
(JTM) EU/MS S/M 

• Granular mapping of employment in the industries at 
NUTS 2 and 3 levels to identify where jobs are being 
created, transformed and lost in order to target 
support and cohesion policies 

EU/MS M 

• Support active regional labour market policies  EU/MS M/L 

24.2. Ensure safety of workers 

• Continue adaption of safety protocols ahead of 
introducing new technologies. Industry S 

• Developing and use of “job transition plans” (based on 
social LCA (e.g. SEEbalance64), dialogue at company, 
local and sectoral levels) 

Industry S 

• Take business decisions with workers’ representatives 
involved to ensure that decisions incorporate OSH 
aspects, work organisation, training needs etc. 

Industry S 

• Tackle negative effects on job and social security EU/MS S 

 
 

63 Industrial Forum, 2022. Blueprint for the development of transition pathways. 
64 A methodology designed by BASF to measure all the three pillars of sustainability – environment, society and 
economy. 
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• Social Climate Fund to address any social impacts that 
arise from the transition EU/MS S 

• Ensure social dialogue at company, sectoral and 
regional/national levels through an adequate legal 
framework (EMPL Committee 2013 Cercas report) and 
making public funding for transition projects dependent 
on the involvement of workers and their representatives 

EU/MS S 

• Sharing of best practices and developing synergies 
amongst sectors on clean and smart production 
processes (SRIP)65 

Industry and 
EU/MS S/M 

• Revisiting OSH legislation to ensure they are fit for 
purpose also in future. EU/MS M 

Gender equality is one of the EU founding values and a key objective of the SDGs, the 
Sustainable Development Goals. As reported by EIB66, more investment in women 
entrepreneurs is the right thing to do socially and ethically. Women-owned firms also get great 
returns.  

In a historically gender unbalanced sector, as the chemicals one, actions and initiatives in 
addressing this shortcoming and lack of diversity are therefore necessary. For example, it is 
of outmost importance to increase the proportion of women in leadership positions in the 
chemicals sector. It is also pivotal to continue developing attractive career paths with stable 
and quality employment by ensuring good working conditions through collective bargaining to 
attract and retain a skilled workforce. 

Measures should also be taken to address the existing knowledge gap on certain aspects of 
the chemical industry. For example, there is a need for increasing collection of data concerning 
the differentiated risks affecting working women, as well as the provision of an exhaustive 
assessment of such data. It is also important to address the lack of extended data on exposure 
to chemicals tailored enough to represent women workers.  

To improve gender equality and diversity in the sector, the following actions should therefore 
be taken: 

Topic 25: Improve gender diversity and equality in the sector 
Actions Actors Timeframe 

• Follow-up on the outcomes of the ‘Equal Participation 
of Women in the European chemical industry' and on 
the e-platform “Children – Care – Career” 

Industry S 

• Develop individual companies’ inclusion & diversity 
action plans67 Industry S 

 
 
65 COM(2021) 323 final. Communication from the Commission on EU strategic framework on health and safety at work 2021-
2027 Occupational safety and health in a changing world of work https://europa.eu/!Bk9R6k  
66 EIB, 2022. Women entrepreneurs are our best opportunity https://www.eib.org/en/stories/investment-in-women-
entrepreneurs.htm  
67 For example, BASF women in leadership positions report 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52021PC0568
http://www.demographicsinchemistry.eu/fileadmin/pdf/CaseStudies_2013_engl.pdf
http://www.demographicsinchemistry.eu/fileadmin/pdf/CaseStudies_2013_engl.pdf
http://www.childrencarecareer.eu/en/about.html
https://europa.eu/!Bk9R6k
https://www.eib.org/en/stories/investment-in-women-entrepreneurs.htm
https://www.eib.org/en/stories/investment-in-women-entrepreneurs.htm
https://report.basf.com/2020/en/managements-report/our-strategy/our-targets.html
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• EU Gender Equality Strategy: policy objectives and 
actions to make significant progress by 2025 towards a 
gender-equal Europe 

EU/MS S 

• Sharing of best practices and awareness raising 
campaigns EU/MS S/M 

• Encourage women into chemistry and chemical 
engineering programs and raising awareness at high 
schools 

 Industry M 

• Initiatives and actions aimed at attracting and retaining 
women on the labour market, e.g. by providing 
affordable and high-quality (child-)care facilities. 

EU/MS M 

The Commission jointly with stakeholders used the eight building blocks of the pathway to 
identify key topics that would cover main aspects of the twin transition in view of outlining a 
roadmap for the EU chemical industry. The roadmap presented in the next chapter specifies 
which actions should be implemented to achieve successfully the twin transition and the move 
to greater resilience and sustainability in line with the regulatory context. 

 

III/ ROADMAP 

The roadmap section is composed of regulatory roadmaps encompassing the objectives of the 
chemical industry until 205 and the REACH and CLP implementation by 2030.  A second part 
contains action roadmaps, referring to the actions listed in the Transition Pathway under three 
cross-cutting topics: collaboration for innovation; renewable energy supply; feedstock 
substitution under the SSbD framework. Finally, a part on the different technological 
components based on the SET Action plan is presented with the supportive actions and EU 
initiatives.  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0152
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A. REGULATORY ROADMAPS 

ROADMAP A.1: Industry’s Objectives  
The roadmap below summarises the industry’s transition with a time perspective. It shows how the various objectives can be 
combined, allowing the maximum level of ambition while considering investment cycles and the industry’s investment capacity.  
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ROADMAP A.2: REACH and CLP Implementation 
The timeline below is a preliminary estimate of the implementation of REACH and CLP until 2030. 
The representation below is a draft and still needs to be further assessed before final publication.  
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B. ACTION ROADMAPS 

Roadmaps for three cross-cutting topics have been developed, listing the grouping of actions under the different building blocks 
which should take place on a short, medium or long-term timeframe.  

ROADMAP B.1: Collaboration for innovation 
Collaboration for innovation is a recurrent topic of the Transition Pathway. It shows the need for the different actors of the chemical 
industry to coordinate and cooperate in order to ensure resilience, resource efficiency and drive innovation. 
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ROADMAP B.2: Renewable Energy Supply 
Renewable energy supply and availability is core to the chemicals industry’s transformation. The plan below summarised actions to 
undertake in order to develop the renewable energy supply in the EU.  
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ROADMAP B.3: Feedstock Substitution and Safe and Sustainable by Design Framework 
Feedstock substitution under the SSbD Framework is a key aspect which must be developed in order to reach the objectives of the 
twin transition. The replacement of carbon-intensive feedstock is essential and will be driven by the deployment of current 
technologies and the development of new ones.   
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C. TECHNOLOGICAL COMPONENTS 

The SET Action Plan prioritises technologies to be developed in order to reach the objectives of the twin transition and 
resilience. The table below summarises the group of actions listed in the II. Building Blocks part for each technological path 
as well as the relevant initiatives the EU has taken to support the uptake of these technologies. 
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IV/ NEXT STEPS 

The co-creation process with stakeholders has shown how relevant it is to work together to 
support the twin transition and to increase the resilience and sustainability of the chemical 
industry. However, the co-operation must not stop when the transition pathway is published. It 
should continue with a co-implementation process involving all interested stakeholders, 
accompanied with structures and participatory processes to help feed in continuous support and 
regular assessment of the transition actions and objectives.  

The co-implementation process will start by the publication of the transition pathway and by 
disseminating it to all involved in the chemical industry and encouraging them to present their 
commitments to co-implement the transition pathway. The roadmap described in this document 
will be the first component feeding the transition pathway of the Energy Intensive Industries (EII) 
ecosystem. For this reason, it is important to ensure that the process of co-implementing the 
transition pathway for chemicals takes into account progress made by the EII ecosystem, as well 
as other ecosystems and developments in other EU policies. DG GROW will help coordinate with 
other Commission departments to ensure that the co-implementation process considers the 
progress made by other ecosystems and developments in other EU policies. The stakeholders 
have highlighted that they also consider policy coordination necessary at EU Member State level. 
Indeed, the support of the EU Member States for the transition is crucial, to guide and provide 
support at regional and local levels, mindful of the specific needs of each local industry and area. 
The Commission will continue working with Member States experts with the aim of agreeing on 
a set of measures, based on the actions outlined in the transition pathway. 

The assessment and follow-up of the transition pathway should be a collaborative process, linked 
with support for co-implementation. The specific approach will be discussed and agreed with the 
stakeholders participating in the co-implementation once the final version of the transition 
pathway is agreed and published, but the initial plan could include: 

• Organising an annual plenary meeting for all stakeholders taking part in the transition 
pathway co-implementation, which would prepare yearly conclusions of progress on the 
transition pathway for chemicals.  

• Inviting stakeholders to form specific task forces dedicated to the topics of high priority 
identified in the document. The actions set out for those topics in the transition pathway 
will then be allocated to these task forces to follow and guide. These task forces would 
self-organise their work, and with the support of the Commission prepare each year a 
summary of the progress made on the actions which would be presented at the annual 
meeting.  

• Distributing an annual survey for stakeholders who have made specific commitments to 
implement transition pathway actions and objectives. The updated status of commitments 
would be published online to inform and encourage other stakeholders. 
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ANNEXES 
Annex 1 - Overview of the objectives impacting the chemical sector 

This Annex collects the objectives for the green and digital transition, as well as for resilience of 
the chemicals sector, based on the existing EU legislation; including strategies, actions plans, etc. 

Green objectives Source68 

Climate  

Net reduction of GHG emissions by at least 55% (By 2030 vs. 1990 level) CL1 

5Mt of CO2 to be annually removed from the atmosphere and permanently stored 
through frontrunner projects (by 2030) 

SCC1 

Energy   

EU gross final consumption of energy to be at least 45% from renewable energy sources 
(2030) {binding target} 

RED II 

At least 32.5% improvement in energy efficiency EED1 

Reduce EU energy consumption by 39% primary and 36% final  EED2 

Annual energy savings obligations by MSs: 
2021-2023: >0.8%  
2024-2030: >1.5%  

EED3 

Environment and Health   

Improving water quality by reducing waste, plastic litter at sea (by 50%) and micro plastics 
released into the environment (by 30%) (2030) 

ZPAP1 

Reduction in air pollution (60%, 2030) ZPAP2 

Reducing the EU ecosystems where air pollution threatens biodiversity (25%) ZPAP3/BD 

Reducing the overall use and risk of chemical pesticides (50%) and the use of more 
hazardous pesticides (50%) by 2030 and at least 20% reduction in the use of fertilizers 
(2030) 

F2F 

Circularity  

Increasing municipal waste recycling :  
>55% by weight by 2025 
>60% by weight by 2035 

WFD 

Restrict landfilling of waste recyclable or suitable for energy recovery (2030) LD 

Content recycling target (2025): 
25% for PET bottles 
30% for all drinking bottles 

SUPD 
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75% target for recycling of packaging waste (2030) PPWD 

Reduce transport-related greenhouse gas emissions by 90% by 2050 GD 
 

Green objectives: Industry Level Rf 

Climate  

Industry to reduce GHG emissions between 20.3% & 25.15 by 2030 (vs 2015 level) CL2 

At least 20% of carbon used in the chemical and plastic products to be from sustainable 
non-fossil sources by 2030 

SCC2 

Reporting every ton of CO2 captured, transported, used and stored and accounting it by 
fossil, biogenic or atmospheric origin (2028) 

SCC3 

Energy   

Gas-fired power plants and high-efficiency CHP must be fully converted to renewable or 
low carbon gas by December 31, 2035 

GT 

Environment and Health   

Stepping up innovation for the green transition of the chemical industry and its value 
chains. 

CSS(G1) 

Making the EU chemicals policy evolve and establish safe and sustainable chemicals as 
an EU global benchmark. 

CSS(G2) 

Most harmful substances banned for consumer products and professional uses unless 
there are essential for society.  

CSS(G3) 

 

Digital objectives Rf 

Development of digital tools and instruments towards safer and sustainable chemicals CSS(D) 

Digitalisation of chemical production (through internet of things, big data, artificial 
intelligence, smart sensors and robotics exploitation) 

SCC(D1) 

Paperless chemicals transport based on data sharing across the supply chain, and 
multimodal optimisation of transportation capacity.  

SCC(D2) 

Exploitation of digital tools for faster action on enforcements and optimal use of 
resources, including of market surveillance authorities, and foster digital innovations for 
advanced tools, methods and models, and data analysis capacities to also move away 
from animal testing. 

SCC(D3) 

  

Resilience objectives Rf 

Strengthening EU’s open strategic autonomy by notably promoting the EU’s resilience of 
supply and sustainability of critical chemicals 

CSS(R) 

Substitution of alternative feedstock, integration of renewable energies and increase in 
energy efficiency (reduce EU energy consumption) in order to avoid dependencies from 
Russian gas to be fastened as announced in REPowerEU 

REP(R) 



46 
 

Annex 2 - Overview of initiatives impacting the chemical sector 

List of initiatives that include green and digital objectives for the chemical industry and the 
chemicals sector, as identified by stakeholders: 

Annex 1 
source Full reference URL 

BDS EU Biodiversity Strategy for 2030 https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:52020DC0380  

CL European Climate Law https://eur-lex.europa.eu/legal-
content/en/TXT/?uri=CELEX%3A32021R11
19  

CL2 SWD(2020) 176 final - Impact Assessment 
accompanying document for COM/2020/562 
final. 

https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A52020SC0
176  

CSS Chemicals Strategy for Sustainability 
Towards a Toxic-Free Environment 

https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=COM%3A2020%3A66
7%3AFIN  

EED II Proposal for a Directive on energy efficiency 
(recast) – COM(2021) 558 final 

https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A52021PC0
558  

F2F Farm to Fork Strategy https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A52020DC0
381  

GD The European Green Deal https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=COM%3A2019%3A64
0%3AFIN  

GT EU taxonomy for sustainable activities https://ec.europa.eu/info/business-
economy-euro/banking-and-
finance/sustainable-finance/eu-taxonomy-
sustainable-activities_en  

IS II A New Industrial Strategy for Europe https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A52020DC0
102  

LD Landfill Directive https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A01999L00
31-20180704  

PPWD Packaging and Packaging Waste Directive https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A01994L00
62-20180704  

RED III Renewable Energy Directive (recast) – 
COM(2021) 557 final 

https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A52021PC0
557  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0380
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0380
https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32021R1119
https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32021R1119
https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32021R1119
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020SC0176
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020SC0176
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020SC0176
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2020%3A667%3AFIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2020%3A667%3AFIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2020%3A667%3AFIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0558
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0558
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0558
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0381
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0381
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0381
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2019%3A640%3AFIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2019%3A640%3AFIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2019%3A640%3AFIN
https://ec.europa.eu/info/business-economy-euro/banking-and-finance/sustainable-finance/eu-taxonomy-sustainable-activities_en
https://ec.europa.eu/info/business-economy-euro/banking-and-finance/sustainable-finance/eu-taxonomy-sustainable-activities_en
https://ec.europa.eu/info/business-economy-euro/banking-and-finance/sustainable-finance/eu-taxonomy-sustainable-activities_en
https://ec.europa.eu/info/business-economy-euro/banking-and-finance/sustainable-finance/eu-taxonomy-sustainable-activities_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0102
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0102
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0102
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A01999L0031-20180704
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A01999L0031-20180704
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A01999L0031-20180704
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A01994L0062-20180704
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A01994L0062-20180704
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A01994L0062-20180704
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0557
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0557
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0557
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REP REPowerEU https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=COM%3A2022%3A10
8%3AFIN  

SCC Sustainable Carbon Cycle https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A52021DC0
800&qid=1640000660456  

SUPD Single-Use Plastics directive https://eur-
lex.europa.eu/eli/dir/2019/904/oj  

WFD Waste Framework Directive https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A02008L00
98-20180705  

ZPAP Pathway to a Healthy Planet for All EU Action 
Plan: 'Towards Zero Pollution for Air, Water 
and Soil' 

https://eur-lex.europa.eu/legal-
content/EN/ALL/?uri=CELEX:52021DC0400  

 

Additional policy initiatives that will have an impact on the sector’s twin transition: 

 EU Methane Strategy 
 Sustainable Product Initiative (30 March 2022) 
 Revision of REACH 
 Revision of CLP - Classification, Labelling and Packaging 
 Definition of sectorial targets for GHG emissions reduction by 2030 and by 2050 (vs. 1990 

levels)  
 Implementation of CSS actions in Annex I 
 Implementation of EU ETS - Phase 4  
 Bioeconomy Strategy and Bioeconomy Action Plan 
 Circular Economy and Action Plan 

Additional policy initiatives that will have an impact on the sector’s resilience: 

 Corporate Sustainability Due Diligence  
 EU Advanced Materials manifesto and the critical raw material strategy  
 Review of EU strategic dependencies and capacities 
 EU’s Trade strategy 
 IED – Industrial Emissions Directive’s revision. 
 Revision of the Environmental Crime Directive. 

 

  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2022%3A108%3AFIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2022%3A108%3AFIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2022%3A108%3AFIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021DC0800&qid=1640000660456
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021DC0800&qid=1640000660456
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021DC0800&qid=1640000660456
https://eur-lex.europa.eu/eli/dir/2019/904/oj
https://eur-lex.europa.eu/eli/dir/2019/904/oj
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02008L0098-20180705
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02008L0098-20180705
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02008L0098-20180705
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:52021DC0400
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:52021DC0400


48 
 

Annex 3 – Summary of the topics under each building block 

 Building Blocks Topics 

Sustainable 
Competitiveness 

Topic 1: Market Competitiveness for SSbD products 

Topic 2: Reduction of unsustainable dependencies and supply 
chains vulnerabilities 
Topic 3: Sustainability by Design 
Topic 4: Innovation and growth of SMEs 
Topic 5: New synergies 

Investments and Funding 
Topic 6: Fund for Green Investments 
Topic 7: Access to Public and Private Funding 

R&I, Techniques and 
Technological Solutions 

Topic 8: Enhancing the conceptualization of new techniques 
and technical solutions 
Topic 9: Developing new techniques and technological solutions 
Topic 10: Deployment of new techniques and technological 
solutions 

Regulation and Public 
Governance 

Topic 11: More effective and predictable regulation 
Topic 12: Vertically and horizontally coherent legislation 
Topic 13: Effective and efficient enforcement 

Access to energy and 
feedstock 

Topic 14: Energy and Feedstock Supply 
Topic 15: Economically viable purchase of low carbon energy 
Topic 16: Feedstock Substitution 

Infrastructure 

Topic 17: Large-scale Electricity and hydrogen infrastructure 
Topic 18: Development of new sustainable production facilities 
Topic 19: Sustainable transport of raw materials and chemical 
products 
Topic 20: Deployment of available digital technologies for 
chemical manufacturing and logistics 
Topic 21: Circularity: recycling and reuse infrastructure 

Skills 
Topic 22: Education (reskilling/upskilling the workforce) 
Topic 23: Sufficient supply of jobs at technical level 

Social Dimension 
Topic 24: Impact on workforce and consumers 
Topic 25: Improve gender diversity and equality in the sector 
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Annex 4 – Suggested initiatives by stakeholders on R&I 
Stakeholders suggested a series of initiatives for the Commission and Member States 
consideration to further strengthen the role of R&I in the twin transition and economic resilience 
of the EU chemical industry. These actions are: 

• A dedicated Horizon Europe Innovation Programme on the CSS (focus on SSbD for most 
impacted value chains), a joint public-private programme supporting projects with higher 
TRL to avoid “valley of death”; 

• Development of different project assessment’s criteria for higher TRLs (from TRL7 
upwards) in European funding; 

• Involve industry closely to ensure transfer of knowledge into innovation; 
• Support faster co-creation of new digital technologies and related collaborations as well 

as early adopters of digital technologies through appropriate risk sharing and funding 
measures for the chemical industry; 

• Propose a framework on how to exchange data at EU level (incl. IPRs implications across 
EU technology platforms and activities) via innovation platforms; 

• Simplified and coordinated access to EU and national research programmes (especially 
for SMEs);  

• Further strengthen the agility and effectiveness of the EU project funding process; 
• Facilitate internal market uptake via Green Public Procurement69 or eco-modulated EPR 

fees70; 
• Develop methodologies for chemical risk assessment that take into account the whole life 

cycle of substances, materials and products; 
• Develop effective Risk-Sharing Instruments with appropriate evaluation at all TRLs 

including for demonstration plant and first-of-its-kind (FOAK) plant;  
• Adopt verification and certification protocols for mass balance systems, clear definitions 

of recycled content and chemical recycling technologies and a harmonized EU 
implementation of the Basel Convention; 

• To create new regulations to require an increasing proportion of materials to be reused, 
recycled or from renewable materials and to be designed for circularity (binding goals, 
not just for packaging) 

• Continue support and development of PPPs addressing IP Rights and CBI71. 

  

 
 

69 GPP is a voluntary instrument, it has a key role to play in the EU's efforts to become a more resource-efficient 
economy. It can help stimulate a critical mass of demand for more sustainable goods and services which otherwise 
would be difficult to get onto the market. GPP is therefore a strong stimulus for eco-innovation. 
70 OECD, 2021. Modulated fees for extended producer responsibility schemes (EPR) 
https://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ENV/WKP(2021)16&docLanguage=En  
71 Confidential Business Information 

https://ec.europa.eu/environment/gpp/index_en.htm
https://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ENV/WKP(2021)16&docLanguage=En
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Annex 5 – suggested legislation actions by stakeholders  

The existing legislative initiatives32 and actions identified in the Chapter “Regulation and Public 
governance” will contribute to the transition of the chemical industry achieving green and digital 
objectives, as well as higher resilience levels.  
Stakeholders proposed additional legislative actions to further accelerate the twin transition and 
to make the EU chemical industry further resilient. These proposals are not part of the final 
roadmap, where only actions and measures deriving from existing legislation have been included. 

• Improve the sequencing of regulatory reviews (e.g. Waste Framework Directive review 
should come before Packaging and Packaging Waste Directive review)  

• Ensure a unique and common interpretation of legislation for SMEs  
• Proposing the reattribution of technical and scientific work on chemicals performed under 

the relevant pieces of legislation to European agencies, including work of the SCHEER and 
SCCS; 

• Remove hurdles to value-chain by revising antitrust rules to facilitate value chain 
cooperation and by using regulatory sandboxing33 as a safe place to test value chain 
cooperation;  

• Identify new liability rules for digital sales and potentially measures to reinforce controls 
on imports at borders and within the EU; incl. for online marketplace sales;  

• Follow-up on recommendations made by the High-Level Roundtable on the 
implementation of the CSS;  

• Propose a new partnership mechanism to support development of high-quality REACH 
registration dossiers and support SMEs for safety assessment;  

• Provide incentives to the downstream users and customers, help the uptake of new 
technological solutions;  

• Improve the interplay between OSH legislation and other chemicals legislation and 
strengthen their enforcement to promote the safer use of chemicals as well as the use of 
safer and more sustainable chemicals to support a harmonised enforcement in MSs;  

• Promote and implement the use of alternative (non-animal) testing methods;  
• Harmonise scope 3 GHG emissions calculation and reporting;  
• Support the deployment of synergies to exploit between industry and health authorities, 

occupation and epidemiological databases as a basis for future regulatory action;  
• Introduce mirror clauses on chemicals regulation’s enforcement in trade agreements;  
• Revision of block exceptions for State Aid measures in the Block Exemption Regulations 

and revision of antitrust rules in case of cooperation for the development and 
implementation of techniques and technical solutions largely contributing to the twin 
transition;  

• Amend current regulation to allow EU and national authorities to commission testing and 
monitoring of substances; 

• Develop an indicator framework on chemicals ; 
• Strengthen and formalize the role of the ECHA Enforcement Forum; 
• Introduce a European Audit Capacity under REACH; 
• Provide technical guidance to promote a harmonized interpretation of OSH legislation. 

https://ec.europa.eu/competition-policy/antitrust/legislation/block-exemption-regulations_en
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Annex 6 - Glossary  
Intergovernmental Panel on Climate Change 

The Intergovernmental Panel on Climate Change is 
the United Nations body for assessing climate change 
science. It produces regular assessments of the 
scientific basis of climate change, its impacts and 
future risks, and options for adaptation and 
mitigation. These reports inform governments in the 
development of climate policy as well as guiding the 
UN’s international climate change negotiation. 

Energy-intensive industries 

Energy-intensive industries (EIIs), embedded in many 
strategic value chains, make up more than half of the 
energy consumption of the EU industry. EIIs produce 
goods and materials that enable reduction of 
emissions in other sectors of the economy, including 
transport, construction and power generation. 

EU Chemicals Strategy for Sustainability 

The EU’s chemicals strategy aims to better protect 
citizens and the environment and boost innovation for 
safe and sustainable chemicals. Its main actions are 
banning the most harmful chemicals in consumer 
products - allowing their use only where essential, 
boosting the investment and innovative capacity for 
production and use of chemicals that are safe and 
sustainable by design. 

Sustainable Products Initiative (SPI) 

It aims to make products placed on the EU market 
more sustainable. Consumers, the environment and 
the climate will benefit from products that are more 
durable, reusable, repairable, recyclable, and energy 
efficient. 

Open Innovation Test Beds 

It is a set of entities, established in at least three 
Member States or Associated Countries, providing 
common access to physical facilities, capabilities and 
services required for the development, testing and 
upscaling of nanotechnology and advanced materials 
in industrial environments. Its objective is to bring 
nanotechnologies and advanced materials within the 
reach of companies and users in order to advance 
from validation in a laboratory to prototypes in 
industrial environments. 

European Digital Innovation Hubs (EDIHs) 

They help companies dynamically respond to the 
digital challenges and become more competitive. By 

providing access to technical expertise and 
experimentation as well as the possibility to 'test 
before invest', EDIHs help companies improve 
business/production processes, products, or services 
using digital technologies. They also provide 
innovation services, such as financing advice, training, 
and skills development that are needed for a 
successful digital transformation. Environmental 
issues are also taken into account, in particular with 
regard to energy consumption and low carbon 
emissions. 

European Green Deal 

The European Green Deal will transform the EU into a 
modern, resource-efficient and competitive economy 
in order to overcome challenges as climate change 
and environmental degradation that are an existential 
threat to Europe and the world.  

Horizon Europe Innovation Programme 

Horizon Europe is the EU’s key funding programme for 
research and innovation with a budget of €95.5 billion. 
It tackles climate change, helps to achieve the UN’s 
Sustainable Development Goals and boosts the EU’s 
competitiveness and growth. The programme 
facilitates collaboration and strengthens the impact of 
research and innovation in developing, supporting and 
implementing EU policies while tackling global 
challenges. It supports creating and better dispersing 
of excellent knowledge and technologies. It creates 
jobs, fully engages the EU’s talent pool, boosts 
economic growth, promotes industrial competitiveness 
and optimises investment impact within a strengthened 
European Research Area. Legal entities from the EU 
and associated countries can participate. 

Private-Public Partnerships 

Long term contractual arrangements between the 
government and a private partner whereby the latter 
delivers and funds public services using a capital asset, 
sharing the associated risks. This broad definition 
shows that PPPs can be designed to achieve a wide 
array of objectives in various sectors, such as 
transport, social housing and healthcare, and can be 
structured under different approaches. 

Just Transition Mechanism (JTM) 

The Just Transition Mechanism (JTM) is a key tool to 
ensure that the transition towards a climate-neutral 
economy happens in a fair way, leaving no one behind. 
It provides targeted support to help mobilise around 
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€55 billion over the period 2021-2027 in the most 
affected regions, to alleviate the socio-economic 
impact of the transition. 

Just Transition Fund (JTF) 

The Just Transition Fund is a new instrument with an 
overall budget of €17.5 billion, of which €7.5 billion are 
coming from the Multiannual Financial Framework 
(MFF) and €10 billion from the NextGenerationEU. The 
JTF is a key element of the European Green Deal and 
the first pillar of the Just Transition Mechanism (JTM). 
It aims to alleviate the social and economic costs 
resulting from the transition towards a climate-neutral 
economy, through a wide range of activities directed 
mainly at diversifying the economic activity and helping 
people adapt in a changing labour market 

 Trans-European Networks for Energy 

The Trans-European Networks for Energy (TEN-E) is a 
policy that is focused on linking the energy 
infrastructure of EU countries. As part of the policy, 
nine priority corridors and three priority thematic areas 
have been identified. 

Carbon Border Adjustment Mechanism (CBAM) 

CBAM is a system designed in compliance with World 
Trade Organization (WTO) rules and other 
international obligations of the EU. EU importers will 
buy carbon certificates corresponding to the carbon 
price that would have been paid, had the goods been 
produced under the EU's carbon pricing rules. 
Conversely, once a non-EU producer can show that 
they have already paid a price for the carbon used in 
the production of the imported goods in a third 
country, the corresponding cost can be fully deducted 
for the EU importer. The CBAM will help reduce the risk 
of carbon leakage by encouraging producers in non-EU 
countries to green their production processes. 

Circular economy  

A circular economy aims to maintain the value of 
products, materials and resources for as long as 
possible by returning them into the product cycle at the 
end of their use, while minimising the generation of 
waste. 

Hubs4Circularity 

The Hubs for Circularity (H4C) are key instruments to 
advance the research and innovation agenda of 
European industries towards the Green Deal’s 
objectives. H4Cs have a strong technological focus and 
industrial dimension, but their implementation 
leverages elements well beyond research and 

innovation. Specific implementation (including funding) 
strategies will have to be co -designed, ensuring the 
participation of all stakeholders; industry, Small and 
medium-sized enterprises (SMEs), research and 
technology organizations (RTOs), local authorities, 
educational institutions and civil society. 

Circular Economy Action Plan 

It’s one of the main building blocks of the European 
Green Deal, Europe’s new agenda for sustainable 
growth. The EU’s transition to a circular economy will 
reduce pressure on natural resources and will create 
sustainable growth and jobs. It is also a prerequisite to 
achieve the EU’s 2050 climate neutrality target and to 
halt biodiversity loss. 

Euroclusters 

Clusters are groups of firms, related economic actors, 
and institutions located near each other and with 
sufficient scale to develop specialised expertise, 
services, resources, suppliers and skills. Together, 
SMEs can be more innovative, create more jobs, and 
register more international trademarks and patents 
than alone. There are over 1500 clusters located in 
more than 200 EU-27 regions. Clusters account for 
almost 25% of total EU employment. 

ERA industrial technology roadmap 

Industrial technology roadmap under the new 
European research area (ERA) provides an evidence 
base on the state of play of low-carbon technologies in 
energy-intensive industries in the EU and available 
support instruments, and points to possible research 
and innovation action in view of accelerating 
development and uptake of these technologies. These 
possible ways forward build on contributions from 
industry, other research and innovation stakeholders, 
Member States, and relevant European partnerships. 
This roadmap will feed into the transition pathway for 
the energy-intensive industries ecosystem under the 
EU industrial strategy and supports the work to 
accelerate the green and digital transitions under the 
ERA policy agenda. 

Safe and sustainable-by-design 

A process to accelerate widespread market uptake of 
new and alternative chemical products and 
technologies that deliver greater consumer confidence 
in their safety, environmental and societal benefits and 
advance the transition towards a circular economy and 
climate-neutral society 

Green Public Procurement GPP 
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Green Public Procurement (GPP) is defined in the 
Communication (COM (2008) 400) "Public 
procurement for a better environment" as "a process 
whereby public authorities seek to procure goods, 
services and works with a reduced environmental 
impact throughout their life cycle when compared to 
goods, services and works with the same primary 
function that would otherwise be procured." GPP is a 
voluntary instrument, which means that Member 
States and public authorities can determine the extent 
to which they implement it. 

QSAR 

The JRC QSAR Model Database is a historical archive 
providing information on the validity of Quantitative 
Structure-Activity Relationship (QSAR) models that 
were submitted to JRC's EU Reference Laboratory for 
Alternatives to Animal Testing (EURL ECVAM). 

Energy and Industry Geography Lab (EIGL) 

The Energy and Industry Geography Lab is a tool for 
geographical data related to energy, industry and 
infrastructure. The tool makes it possible to find and 
filter energy-related data, and create and share maps 
displaying this data. It enables analyses and 
assessments that support Europe’s transition to climate 
neutrality. 

Cohesion Fund 

The Cohesion Fund provides support to Member States 
with a gross national income (GNI) per capita below 
90% EU-27 average to strengthen the economic, social 
and territorial cohesion of the EU. It supports 
investments in the field of environment and trans-
European networks in the area if transport 
infrastructure. 

Carbon Capture and Storage 

Carbon Capture and Storage (CCS) technologies aim to 
capture as much as 85% - 90% of CO2 emissions from 
power plants and heavy industry before transporting it 
by pipeline or ship and storing it permanently and 
safely at least 800 metres below the earth’s surface. 

Carbon Capture and Utilisation 

Carbon capture and utilisation technologies may 
mitigate climate change by removing CO2 from the 
atmosphere and converting it into other materials such 
as fuels, chemicals and plastics. 

Industrial symbiosis 

Industrial symbiosis is the process by which wastes or 
by‐products of an industry or industrial process 
become the raw materials for another.  Application  of  
this  concept  allows  materials  to  be  used  in  a  more  
sustainable way and contributes to the creation of a 
circular economy. 

Social Life Cycle Assessment 

Life Cycle Assessment (LCA) is an internationally 
standardised methodology (ISO 14040 ff). LCA helps 
to quantify the environmental pressures related to 
goods and services (products), the environmental 
benefits, the trade-offs and areas for achieving 
improvements taking into account the full life-cycle of 
the product. Life Cycle Impact Assessment is the 
estimation of indicators of the environmental pressures 
in terms of e.g. climate change, summer smog, 
resource depletion, acidification, human health effects, 
etc. associated with the environmental interventions 
attributable to the life-cycle of a product. 
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