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Welcome!

• Webinar goal:  Share insights and learnings from initiatives 
working to transition the chemical sector towards the production 
of safer and sustainable chemicals, materials and products.

• Logistics:
• Please keep your lines muted and your videos off.  
• Use “speaker view” in Zoom – it will offer the best viewing experience.
• if you wish to ask a question or offer a comment, please use the chat.
• This webinar is being recorded and will be posted on 

www.sustainablechemistrycatalyst.org

http://www.sustainablechemistrycatalyst.org/
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1. Background



The 2021 updated Industrial Strategy
COM(2021) 350 final

• To co-create, in partnership with industry, public 
authorities, social partners and other 
stakeholders, transition pathways for 
ecosystems, where needed. 

• Pathways offer a better bottom-up 
understanding of the scale, cost, long-term 
benefits and conditions of the required action 
to accompany the twin transition for the most 
relevant ecosystems, leading to an actionable 
plan in favour of sustainable competitiveness.

• Priority to tourism and energy-intensive 
industries (incl. chemicals and steel).

https://ec.europa.eu/info/sites/default/files/communication-industrial-strategy-update-2020_en.pdf


2. The outcome



The transition pathway for the Chemical Industry
• Publication: 27 January 2023;

• It is an actionable plan co-developed by the European Commission with EU countries, industry, 
NGOs and other stakeholders

• Based on 8 building blocks developed by Industrial Forum

Sustainable 
competitiveness

Investment 
and funding

Research 
and Innovation

Regulation and
Public Governance

Access to energy
and feedstock

Infrastructure Skills Social dimension

• It identifies about 190 actions, grouped in 26 topics, needed for the twin transition and 
increased resilience of the chemical industry



Example: Sustainable Competitiveness 

Topic 1: International competitiveness

ØDrive international competitiveness

• Analyse medium to long-term impacts of energy crisis on 
sustainable competitiveness

• KPIs and Sustainable Development indicators

Ø Promote the market for sustainable products 

• SSbD framework

• ‘market pull’ and incentives: sustainable products with higher 
costs 

Topic 5: New synergies

Ø Facilitate the exchange of information

• Euroclusters initiative

Ø Increase collaboration to de-risk investments

• cross-border projects on the generation and supply of energy 
and feedstock

Ø Partnerships for innovation

• Ensure shared access to the research and technology 
infrastructures as part of the European Research Area

• joint cross-sectoral projects that qualify IPCEIs

• Relevance for EU economy:

ü EU chemical industry 4th largest industry in Europe (€499 bln sales in 2020);  

ü However, its global market share is declining and forecasted to decline;

ü Therefore, need to ensure industry’s continued competitiveness becoming more sustainable.

What should the industry do? (some examples)

Topic 2: Reduction of unsustainable dependencies and supply-chain vulnerabilities 
ØGather supply-chain information 

• Undertake a strategic foresight exercise focusing on the EU open strategic autonomy (link with critical raw materials)

• Assess the need to build up and maintain strategic stocks of critical raw materials within the EU

https://eismea.ec.europa.eu/funding-opportunities/calls-proposals/joint-cluster-initiatives-euroclusters-europes-recovery_en
https://cefic.org/app/uploads/2022/01/Leaflet-FactsFigures_interactif_V02.pdf


Action-oriented roadmap – Clean energy supply  



Technology roadmap







3. Co-implementation



Key elements of the Transition Pathway co-
implementation process

Calls for pledges
Main objectives
• Encouraging stakeholders to take concrete 

initiatives to implement the actions of the 
Pathway

• Collect data to inform the monitoring and 
evaluation process

Monitoring and Evaluation
Main objectives
• Develop KPIs to monitor and assess the 

actions for the twin transition

Interaction with stakeholders
Main objectives
• Establishing the governance of the 

process 
• Setting priorities

Publications: Annual progress report
Main objectives
• Assessing the status quo of the co-

implementation
• Providing evidence on the actions taken and 

possible synergies among stakeholders 



First co-implementation meeting on 6th March
Main discussion points

Governance of the co-implementation process
• An expert group – “the Working Group on Chemical Industry” – has been set up to discuss 

and facilitate cooperation among stakeholders. 
• Stakeholders agreed to set up three task forces dealing with priority topics, specifically: 

• International Competitiveness;
• Anticipate long-term needs for the supply of energy and feedstock resources;  
• Circularity: recycling and re-use of infrastructure.

• Each task force will focus on the following horizontal topics: the role of SMEs; regulatory 
predictability; skills for the twin transition and the development of KPIs.

Next steps
• Call for applications to join the “Working Group on Chemical Industry”: launch by mid 

April
• First task forces’ meetings: end of April 23
• Second co-implementation meeting on 22 June 23
• Third co-implementation meeting on 9 December 23



Indicative timeline, Co-implementation in 2023

Feb MarJan Apr May Jun Jul Aug Sep Oct Nov Dec Jan

HLRT CSS 
1 Feb

1st Co-implementation
group meeting

2nd Co-implementation
group meeting

3rd Co-implementation
group meeting

Timeline

Monitoring 
and 

evaluation

Interactions

Publications
Publication of the 

Transition Pathway
Annual 

progress report

Q1 2023 Q2 2023 Q3 2023 Q4 2023 Q1 2024

Run 
annual 
survey

Industry 
days

Jan MayCall preparation
Calls for 
pledges

• Run call for pledges
• Ongoing assessment of the pledges received 

Dissemination activities and promoting pledges (e.g. engaging with the stakeholders via 1:1 or group meetings)

Governance
• Group set up in February
• Call for applications to join group – launch by mid April

`

KPIs development and evaluation 

Jan MaySet up task forces

Working Group on Chemical Industry -
Preparatory activities



Thank you!



‘Require Safer Substitutes and Solutions for a 
Non-Toxic Economy’

Bev Thorpe – Consultant Program Manager, Clean Production Action – March 28, 2023

• Endorsed by 125 organizations

• The charter was updated in 2021 to 
clarify the chemical industry transition 
roadmap, highlight this industry’s 
contribution to the climate crisis; 
advance environmental justice in 
impacted communities and prevent 
false solutions

20https://comingcleaninc.org/louisville-charter/endorse

https://comingcleaninc.org/louisville-charter/endorse


The energy/chemicals/plastics link needs more scrutiny –
consumption needs to be cut

Plastics consume 70% of petrochemicals; and 
90% of all Chemicals of High Concern.

https://www.cleanproduction.org/resources/entry/plastics-
scorecard-resource

Communities in the US are opposing 
proposed plastics expansion and 
promoting transition planning for workers

By 2050, 50 percent of the growth in oil demand 
will be related to plastics production, surpassing 
that for transport.

21

https://www.cleanproduction.org/resources/entry/plastics-scorecard-resource
https://www.cleanproduction.org/resources/entry/plastics-scorecard-resource


Section 2. CHEMICAL SECTOR TRANSFORMATION

A transition to a more sustainable chemicals sector must begin now and will require:
immediately eliminating emissions to workers and communities from current chemical and plastics manufacturing and 
prohibiting the planned expansion of the petrochemicals and plastics sectors;
redesigning chemical products and systems to reduce both carbon and chemical footprints;
altering production processes and substituting with safer, low hazard alternatives;
limiting production to only chemicals with essential uses that are shown to be safe throughout their lifecycle; and
rewarding innovation that benefits local communities and is safe and sustainable for future generations and our environment.

CHEMICAL SECTOR 
TRANSFORMATION 

WILL REQUIRE A 
HAZARD-FIRST 

APPROACH IN ALL 
DECISION MAKING

• redesigning chemical products and 
systems to reduce both carbon and 
chemical footprints 
– Decarbonize and Detoxify

• altering production processes and 
substituting with intentionally safer, low 
hazard alternatives throughout the 
lifecycle – beginning with feedstock 
chemicals

22



Safer alternatives needed for majority of current petrochemical 
building block chemicals 

Currently seven building block chemicals are 
the basis for 90 percent of organic
petrochemical production.  

GreenScreen hazard assessments reveal five 
are Benchmark-1 chemicals ‘chemicals of high 
concern’ -- and two are Benchmark-2 ‘use but 
search for safer substitutes.’

The 7 platform chemicals are:
• methanol;
• olefins—ethylene, propylene, and 

butadiene; 
• aromatics— benzene, toluene, and xylene. 

23



Using Biobased carbon to make hazardous feedstock chemicals is not 
sustainable

R&D being directed into fossil-free 
carbon for manufacturing chemicals

These include non arable biomass, 
lignocellulose, algae, chitin, biocrude from 
sewage and food waste, and carbon from CO2 
capture

But there is no ‘joined-up’ focus on 
detoxifying --resulting in same 
hazardous chemicals production and 
use

24



Funding and R&D needs a Hazard-First focus 
to avoid false solutions:

• “We introduce a … framework that determines the 
most profitable processes to produce benzene, toluene, 
and/or xylenes from biomass via methanol.” 

• https://pubs.acs.org/doi/10.1021/acs.energyfuels.6b00
619

• benzene, toluene, and xylene are all chemicals of high 
concern

• There is no ‘green benzene’ 

25

https://pubs.acs.org/doi/10.1021/acs.energyfuels.6b00619
https://pubs.acs.org/doi/10.1021/acs.energyfuels.6b00619


Section 2. CHEMICAL SECTOR TRANSFORMATION

A transition to a more sustainable chemicals sector must begin now and will require:
immediately eliminating emissions to workers and communities from current chemical and plastics manufacturing and 
prohibiting the planned expansion of the petrochemicals and plastics sectors;
redesigning chemical products and systems to reduce both carbon and chemical footprints;
altering production processes and substituting with safer, low hazard alternatives;
limiting production to only chemicals with essential uses that are shown to be safe throughout their lifecycle; and
rewarding innovation that benefits local communities and is safe and sustainable for future generations and our environment.

Ensure roadmaps to 
a circular economy 
prioritize chemical 
hazard reduction 
and full material 

disclosure to avoid 
false solutions. 

Biobased Polyvinyl Chloride (PVC) – is certified 
by the Roundtable on Sustainable Biomaterials –
but lacks consideration of chemical hazard

‘Bio-naphtha’ is still a high hazard chemical; 
vinyl chloride monomer and additives used in  PVC 
lifecycle are chemicals of high concern

26



Reward and incentivize innovation in safer chemicals production 
through financial incentives

Investors, financial bodies and 
regulators keen to support protection 
of biodiversity and environmental 
justice could: 

• remove $20 billion/year subsidies on fossil fuel 
developments and reallocate to safer chemical 
design 

• tax the use of hazardous chemicals; 
• integrate chemical footprint reduction goals and 

investment in safer chemicals into all ESG reporting
• Outline a just transition plan for impacted workers 

and communities during the transition

Ocean Business Action Platform has developed a set of Sustainable 
Ocean Principles. Major investment funds are working with the UN 
Global Compact to support companies using the principles as a 
reporting mechanism.  

27



Scale benefits to local communities through smaller-scale, 
decentralized, and modular chemical and material manufacturing 

facilities

Local communities need to be at the 
table from the beginning of any 
proposal for new chemical production 
facilities. 

“Producing the same cancer-causing 
chemical with wood pulp instead of fossil 
fuels won’t help fenceline communities. 
Those facilities are still going to be in our 
backyard. The real solution is to stop 
producing chemicals that cause cancer, and 
move all production away from where 
human beings live.” – Louisville resident 

Principles of Green Engineering

• “Actively engage communities and stakeholders in 
development of engineering solutions”

28
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The Big Goal
To accelerate the transition to safe and sustainable chemicals.
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Rethinking chemistry requires engaging the 
entire value chain

https://www.tandfonline.com/doi/full/10.1080/00139157.2022.2021793?scroll=top&needAccess=true
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Zimmerman et al. Designing for a green chemistry future, Science Jan 2020
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Green Definition
Supply Chain 
Complexity
Incumbency

Confusion

Switching Risk

Price/Performane

Supply & Demand

Transparency
New Technology 

Access/Placement

AD
O
PT

IO
N

Government Regulation
Consumer 
Awareness

Collaboration
Technology Forcing

Compromise

Enhanced Education

TIME

Growth Drivers

Growth Deterrents

Inhibitors dominate and 
adoption rate is slow 

Drivers enable some growth in 
adoption

Accelerators can create significant 
growth in adoption

Growth Accelerators

Inhibitors and accelerators of green and 
sustainable chemistry

https://greenchemistryandcommerce.org/resources/gc3-publications
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Defining the 
direction –
sustainable 
chemistry

https://www.sustainablechemistrycatalyst.org/s/Defining-Sustainable-Chemistry-Report-Feb-2023.pdf
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What will it take…
• A clear transition roadmap with roles, responsibilities and accountability 

and short and longer term benchmarks
• The same government intervention and public-private investments that 

rapidly grew markets for the current generation of chemicals, including:
• Public-private, long-term, sustained investment and support for research and 

innovation, infrastructure, and technology transfer for safer, fossil carbon-free 
production and products 

• Regulatory and financial incentives and disincentives to reduce production of and 
demand for fossil carbon-based, toxic, and non-circular chemicals and materials

• Public-private sector partnerships and supply chain collaborations that align demand 
signals and grow markets for more sustainable chemicals and materials.
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From Rogers:  Diffusion of Innovations (1962)

The goal is to “tip the scales” towards a 
transition to safe and sustainable chemistries
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A 30 year transition where timing matters
• Not too fast or too slow…
• Pacing
• What can be accomplished - 10, 20, 30 years out
• In line with capital and R&D cycles
• What are acceptable transitional technologies and strategies without getting 

“locked-in”

• Where do we start?
• Key priorities. What chemistries?  What foundational technologies?

• How do we accelerate the timeframes?
• Examples? Rubber Reserve Program? Montreal Protocol? …
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Renewable Carbon: Key to a Sustainable and Future-Oriented Chemical and Plastic Industry,” Sept 2020
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Additional investments needed

• An interdisciplinary, diverse, and highly-trained workforce 
• Transition support for workers and communities, including clean –up 

and restoration
• Support for a similar transition in industrializing countries.
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Petrochemical growth – a challenge for the future in 
industrializing countries

https://www.unep.org/explore-topics/chemicals-waste/what-we-do/policy-and-governance/global-chemicals-outlook
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The opportunities…are now.

• Increased attention to the climate/toxics/plastics crises with 
increased and successful advocacy – risk and opportunity are 
becoming clearer as a business case
• New government policies 
• Massive government investment
• Clear commitments from the investment community
• Cop26 Investor commitments to address the “Code Red for Humanity”
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• Bipartisan Infrastructure Law
• Inflation Reduction Act

• 48C Tax Credit
• EERE/IEDO Funding
• Office of Clean Energy Demonstrations (OCED) - Advanced Industrial Facilities 

Deployment Program
• DOE Loan Office
• Greenhouse gas reduction fund/Green Bank
• Climate Pollution Prevention grants

• CHIPS and Science
• Bioeconomy Executive Order
• Leveraging Community Benefits Plan requirement to address toxicity

Prioritizing sustainable chemistry investment 
in decarbonization actions
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An opportunity – U.S. Sustainable Chemistry R&D Act
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It is a new growth strategy that aims to 
transform the EU into a fair and prosperous 
society, with a modern, resource-efficient 
and competitive economy where there are 
no net emissions of greenhouse gases in 
2050 and where economic growth is 
decoupled from resource use. 

It also aims to protect, conserve and 
enhance the EU's natural capital, and 
protect the health and well-being of 
citizens from environment-related risks and 
impacts. At the same time, this transition 
must be just and inclusive. 
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A chemical industry transition is 
NOT out of reach

It is necessary to address the “last chance 
decade” for climate action and action to address 
irreversible chemical pollution
But:  It will take unprecedented political will, 
business leadership, continued public pressure, 
and an ambitious vision focusing not only on 
changing the industry but also on changing the 
production and consumption systems that have 
supported it.

Tickner, Geiser, and Baima -
https://www.tandfonline.com/doi/full/10.1080/00139157.2022.2021793?scroll=top&needAccess=true
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For more information

Joel Tickner, ScD
joel_tickner@uml.edu
www.sustainablechemistrycatalyst.org
www.greenchemistryandcommerce.org
www.saferalternatives.org

http://www.greenchemistryandcommerce.org/
http://www.greenchemistryandcommerce.org/
http://www.saferalternatives.org/
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Reflections – A business 
perspective
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Questions? Comments?
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Closing Remarks



SUSTAINABLE CHEMISTRY CATALYST

Upcoming Events
Registration opening April 12!
2023 GC3 European Forum: A Journey to Change Chemistry
June 13-15, 2023 | Hosted by Covestro in Leverkusen, Germany

Save the dates!

2023 A4 International Symposium on Alternatives Assessment: 
Enhancing Safety, Health and Equity
October 25-26, 2023 | Hosted by WA Dept. of Ecology in Tacoma, WA US

2023 GC3 US Roundtable
November 14-16, 2023 | Hosted by MilliporeSigma in St. Louis, MO US


