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Recycling Options for Polyolefins is one in a series of reports published as part of 

NexantECA’s 2023 Technoeconomics – Energy & Chemicals (TECH) program.

Overview 

Global plastic demand continues to grow over 3 percent 

annually, underscoring the imperative of expanding 

recycling infrastructure to manage the ever-growing 

waste volumes, which are expected to exceed 500 million 

tons by 2030 if current trends persist. With polyolefins 

representing half of global volumes, leveraging 

mechanical and advanced chemical technologies to 

recapture their value is vital within broader circular 

economy efforts targeting these ubiquitous and versatile 

materials. Progress rests on the dual pillars of improving 

economics through technical and market innovation as 

well as policy action that can build sustainable, 

economically viable solutions to the market.  

Commercial Technologies 

Installed recycling capacity varies significantly across 

regions. The United States has around 330 mechanical 

recycling plants with a total capacity of 9.2 million tons per 

year. Chemical recycling in the U.S. encompasses 20 

plants contributing 600 000 annual tons. Europe 

possesses approximately 800 mechanical facilities 

providing 12 million tons of capacity and 40 chemical 

plants constituting 150 000 tons. China estimates 

12 million tons per year for mechanical recycling spread 

over 600 sites while advanced chemical recycling 

contribute 1-2 million tons presently. Although 

mechanical processes lead volumes currently, chemical 

methods are gaining increasing interest given their ability 

to reclaim value from difficult plastic waste streams. 

Pyrolysis leads chemical recycling developments with 

around 60% of current European capacity targeting mixed 

plastic feeds, intensifying competition with mechanical 

recycling over this key feedstock, especially as new 

European sorting capabilities come online. While 

mechanical recycling dominates present volumes, 

chemical methods are gaining prominence through 

announced projects not yet operational, promising over 

2.5 million tons added annual capacity in the U.S. and 

Europe by 2030 based on pre-FID declarations. 

Process Economics 

Production costs for recycling vary substantially based 

on region, with locations proximate to plastic feedstock 

supply chains and industrial centers benefiting from 

economics of scale. While mechanical recycling 

currently leads in cost-efficiency, the rapid technological 

advancements in advanced chemical recycling hint at a 

future where it could potentially offer more versatile 

recycling solutions. 

Summary of Pyrolysis-based Naptha Production Costs  
(Third Quarter 2023) 

 

Carbon Intensity  

The report explores the carbon intensity of mechanical 

recycling, solvent-based purification, pyrolysis, and 

hydrothermal treatment of polyolefin waste in the United 

States, Western Europe, and China, highlighting the 

carbon intensity in tons of CO2 equivalent per ton of 

produced material.  

Outlook  

Polyolefin recycling presents strong growth potential as 

environmental concerns, corporate sustainability 

commitments, and favorable regulatory policies drive 

demand.  However the industry faces challenges related 

to collection infrastructure, sorting capabilities, feedstock 

availability, and process economics that must be 

addressed to realize the full potential. Achieving cost 

competitiveness with virgin resin production through 

continued technological innovation and scale is pivotal for 

the widespread adoption of mechanically or chemically 

recycled polyolefins across major end-use sectors. 
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Subscribe to TECH 

The TECH program (formerly known as PERP) is globally recognized as the industry standard source of process evaluations 

of existing, new and emerging technologies of interest to the energy and chemical industries. 

TECH’s comprehensive studies include detailed technology analyses, process economics, as well as commercial overviews 

and industry trends. Reports typically cover: 

▪ Trends in chemical technology 

▪ Strategic/business overviews 

▪ Process Technology: 

▪ Chemistry 

▪ Process flow diagrams and descriptions of established/conventional, new and emerging processes 

▪ Process economics – comparative costs of production estimates for different technologies across various 

geographic regions 

▪ Overview of product applications and markets for new as well as established products 

▪ Regional supply and demand balances for product, including capacity tables of plants in each region 

▪ Regulatory and environmental issues where relevant 

Subscription Options 

A subscription to TECH comprises:  

▪ PDF reports including detailed technology analyses, process economics, as well as commercial overviews and 

industry trends 

▪ Cost of production tables in spreadsheet format 

▪ Consultation time with the project team 

An annual subscription to TECH includes twenty reports published in a given program year. Reports can also be 
purchased on an individual basis, including reports from previous program years. 
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NexantECA Subscriptions & Reports provide clients with comprehensive analytics, forecasts and insights for the chemicals, polymers, 

energy and cleantech industries.  Using a combination of business and technical expertise, with deep and broad understanding of markets, 

technologies and economics, NexantECA provides solutions that our clients have relied upon for over 50 years. 

Technology and Costs comprises the Technoeconomics – Energy & Chemicals (TECH) program, the Biorenewable Insights program (BI), 

and the new Cost Curve Analysis. These programs provide comparative economics of different process routes and technologies in various 

geographic regions.  

NexantECA serves its clients from over 10 offices located throughout the Americas, Europe, the Middle East, Africa, and Asia. 

Americas 
Tel: +1 914 609 0300 
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2nd Floor, Suite 100, 

 White Plains 
NY 10601-4425 

USA 

Europe, Middle East & Africa 
Tel: +44 20 7950 1600 

110 Cannon Street 
London EC4N 6EU 

United Kingdom 

Asia Pacific 
Tel: +662 793 4600 

22nd Floor, Rasa Tower I 
555 Phahonyothin Road 

Kwaeng Chatuchak 
Khet Chatuchak 
Bangkok 10900 

Thailand 
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