
Chemical Recycling and 
Mass Balance

Annick Meerschman - Cefic
13th July 2023

The European Chemical Industry Council, AISBL – Rue Belliard, 40 - 1040 Brussels – Belgium - Transparency Register n°64879142323-90



Cefic is the voice of the chemical industry in Europe

• Based in Brussels since 1972, Cefic has grown to 
become one of the largest trade organisations in 
Europe and in the world

• Representing large, medium and small chemical 
companies in Europe – 1.1 million jobs & 15% of 
world chemicals production

• One of the most active networks of the business 
community: companies + industry (sector) 
associations + national federations

• We interact every day on behalf of our members 
with international and  EU institutions, non-
governmental organisations, the international 
media and other stakeholders

Source: Cefic; 2020 Facts & Figures

Source: Cefic; 2022 Facts & Figures



Why this discussion on chemical recycling:

• While 53.9 million tonnes of plastic is produced yearly in Europe, approximately 
84% does not currently find its way back into new products (1) .

• Chemical recycling has a role to play in the transition towards a circular economy, 
achieving the net-zero climate objective, and reducing strategic dependencies, 
complementing mechanical recycling.

• The industry is committed to boosting the circular economy by delivering recycled 
content

• Cefic is asking for a mass balance chain of custody, with a fuel-use exempt model to 
account for the contribution of chemical recycling

• Single-Use Plastics Directive (SUPD) implementing act will lay down the calculation 
rules for recycled content, and will potentially set an important precedent

• We ask for your support in the context of the SUPD implementing act

(1) Plastics Europe. The Circular Economy for Plastics – a European overview, 2022 edition. Available online; extrapolated from 2019 available figures, geographical scope: EU+3 (Norway, Switzerland, United Kingdom)



Steering towards the ambitions of the Green Deal:
Chemical Recycling: a perfect match in the mix

The European ambition to transition from a linear 
towards a sustainable circular economy calls for an 
array of complementary recycling options and 
business models.

The industry is committed to boosting the circular 
economy by delivering recycled content which is 
urgently needed to strengthen the EU’s strategic 
autonomy in raw materials and meet climate targets. 

Circular Economy Action Plan: Council Conclusions –
December 2020



Different technologies needed to move to a circular economy:
Chemical – Dissolution – Mechanical Recycling of Plastic Waste

Dissolution

Chemical

Mechanical

Prevention
Re-use

Recycling
Energy 
recovery

Landfilling



2020 Plastics Circularity
The Circular Economy for Plastics – A European Overview – Plastics Europe

Plastics Europe. The Circular Economy for Plastics – a European overview, 2022 edition. Available online; extrapolated from 2019 available figures, geographical scope: EU+3 (Norway, Switzerland, United Kingdom)

https://plasticseurope.org/wp-content/uploads/2022/06/PlasticsEurope-CircularityReport-2022_2804-Light.pdf


Major investments of commercial scale have already been announced, 
covering different chemical recycling technologies.

Partnerships are key



More investments are taking place…
Often in collaboration with technology providers



Chemical recycling is a key element in the transition 
towards net-zero



Chemical recycling can strongly contribute to circularity as a 
complementary technology

By 2030
S1: Mechanical recycling 
optimized with best practices 
and technological advances
• EoL RR 49%
• P2P 49%

S4: Chemical recycling as 
complementary to 
mechanical recycling
• EoL RR 80%
• P2P 61%
• P2C 19%

On top of mechanical 
recycling and further 
innovations in this field, 
complementary recycling 
technologies are needed to 
significantly increase 
circularity



New European Commission Study Confirms Chemical 
Recycling Is Better Than Incineration Of Plastic Waste

A new report published by the European Commission’s Joint Research Centre 
“Environmental and economic assessment of plastic waste – A comparison of 
mechanical, physical, chemical recycling and energy recovery of plastic waste” did a 
comparative environmental and economic assessment of plastic waste recycling and 
energy recovery technologies.

STOP LINEAR - GO CIRCULAR:

• From a climate change perspective and based on  Life Cycle Assessments (LCA), the preferred management option for plastic 
waste is recycling (mechanical, physical or chemical). 

• Recycling (mechanical, physical or chemical) is preferable to energy recovery (incineration) in all analysed pathways. As the 
European energy mix will get cleaner, the gap between recycling and energy recovery will further increase in favour of recycling, 
the study concludes.

• Clarifying the use of a mass balance chain of custody method to calculate the recycled content of plastics in products is one the 
most important drivers of investments into chemical recycling in the EU.



Mass balance
Fuel-use exempt



Legislative agenda

• Single-Use Plastics Directive (SUPD)

• Packaging and Packaging Waste Regulation (PPWR)

• Directive on end-of-life vehicles (ELVs)

• Construction Products Regulation

• Ecodesign for Sustainable Products Regulation

Current voluntary certification exists, but is not 
counted towards targets



Chemical recycling potential needs to be recognized in a range of 
initiatives

Chemical recycling: important to
get the Mass Balance Chain of 
Custody accepted in upcoming 

policies/standards/methodologies

Single-Use Plastics 
Directive (SUPD) 
implementing act

Packaging and 
Packaging Waste 
Regulation (PPWR)

Transition Pathway

Regulation on Eco-design for 
Sustainable Products

Life Cycle Assessments/Product 
Environmental Footprints

EPDs* as part of product regulations
Sustainable
Carbon Cycles

Climate Neutrality

Design for Recyclability

Standardisation
request CEN -Plastics 
in Circular Economy

Waste Framework Directive 
(WFD) & Waste Shipment 
Regulation (WSR)

Green Claims

* EPDs: An Environmental Product Declaration (EPD) is defined by International Organization for Standardization (ISO) 14025 as a Type III declaration that "quantifies environmental information on the life cycle of a product to enable comparisons between products fulfilling the 

same function."[1] The EPD methodology is based on the Life Cycle Assessment (LCA)[2] tool that follows ISO series 14040.[3][4][5] – a verified EPD can earn your products credits for LEED v4 and other green building rating systems.

https://en.wikipedia.org/wiki/International_Organization_for_Standardization
https://en.wikipedia.org/wiki/Environmental_Product_Declaration#cite_note-1
https://en.wikipedia.org/wiki/Life-cycle_assessment
https://en.wikipedia.org/wiki/Environmental_Product_Declaration#cite_note-2
https://en.wikipedia.org/wiki/Environmental_Product_Declaration#cite_note-:5-3
https://en.wikipedia.org/wiki/Environmental_Product_Declaration#cite_note-:6-4
https://en.wikipedia.org/wiki/Environmental_Product_Declaration#cite_note-:7-5


Chemical recycling reintroduces secondary raw material 
upstream in the value chain

naphta cracker

Feedstock 
conversion



Cracker 

A cracker is highly complex
and produces a multitude of products



Need for a mass balance chain of custody 
to calculate chemically recycled content in plastics and chemicals 

Mass balance, a widely employed "chain of custody" model, ensures confidence in the input and output of a 
process, and it has proven successful in various sectors like biofuels, cocoa, and coffee.

Why do we need this for chemical recycling?

• Purposing existing industrial installations for the circular economy

• These continuous, large scale production processes have multiple outputs

• Leveraging recycled feedstock together with virgin fossil feedstock in existing assets

A chain of custody is the chronological documentation or paper trail that records the sequence of custody, control, 

transfer, analysis, and disposition of materials, including physical or electronic evidence. Different models and options 
exist, as per the ISO 22095 standard.

Cefic Position paper, December 2022
5-point Action Plan on Chemical Recycling

https://cefic.org/app/uploads/2022/12/Chemical-Recycling-Delivering-recycled-content-to-meet-the-EUs-circular-economy-ambitions-%E2%80%93-the-Single-Use-Plastics-Directive-Implementing-Act-and-the-Packaging-and-Packaging-Waste-Directive-revision.pdf
https://cefic.org/app/uploads/2023/03/5thingsthatneedtohappennowforchemicalrecyclingtocontributetoEUcirculareconomy.pdf


Contributions of recycling need to be accounted for 
with a robust chain of custody model

A chain of custody is the chronological documentation or paper trail that records the sequence of 
custody, control, transfer, analysis, and disposition of materials, including physical or electronic 
evidence. Different models and options exist, as per the ISO 22095 standard.

Segregation Controlled blending Mass balance Book & claim

Allocation Models Proportional Polymer-only Fuel-use exempt Free attribution

Chains of custody

+ third-party certification: credible and transparent claims



Mass balance with a Fuel Use Exempt model

Process
Plant
Site

A

B

C

D

Allocated Recycled Content

Fossil 
feedstock

Recycled 
feedstock

(waste)

Internal energy

Sold as fuel

Intermediates for chemicals

Intermediates for plastic

“Fuel Use Exempt” Model
Deduction of process losses + auto-consumed energy, 
output used as fuels

Chain of Custody: Mass Balance

Replacing Fossil Feedstock

+ third-party certification: credible and transparent claims



Mass balance – generic example 

Process
Plant
Site

A

B

C

D

Allocated Recycled Content

Fossil
feedstock

Recycled 
feedstock

(waste)

Internal energy

Sold as fuel

Intermediates for chemicals

Intermediates for plastic

“Fuel Use Exempt” Model
Deduction of process losses + auto-consumed energy, 
output used as fuels

“Polymers only” Model 
Deduction of process losses, auto-consumed energy, 
output used as fuels, non-polymer outputs

“Proportional ” Model 
Deduction of process losses, auto-consumed 
energy, output used as fuels, 
proportionally split over different output materials

Chain of Custody: Mass Balance



Attribution rule

Polymers only • Inefficient in transition to circular economy
• Unduly restricts the quantities of recycled plastics (- 20%) and 

increases their costs (+20%) compared to fuel-use exempt
• More fossil is replaced than accounted for

Proportional • Reduces to the minimum level the recycled quantities that can be 
attributed to the specific polymers where there is a market demand 
for recycled content 

• and proportionally increases the costs

Why are stricter models not appropriate?



Conclusions

• Chemical recycling has a key role to play in the transition towards a circular 
economy, achieving the net-zero climate objective, and reducing strategic 
dependencies, complementing mechanical recycling

• Achieving the recycling targets requires taking into account the contribution of 
chemical recycling

• A mass balance chain of custody is essential in the calculation rules 

• Fuel-use exempt is the preferred option as the only viable allocation model

• We ask for your support in the context of the SUPD implementing act



Thank you for your attention

For more information, please contact
Annick Meerschman – ame@cefic.be

The European Chemical Industry Council, AISBL  (Cefic) - Belliard, 40 - 1040 Brussels – Belgium 

mailto:ame@cefic.be
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