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Positioned as the plastics industry’s latest “solution” to the plastic waste crisis, so-called “advanced 
recycling” (or chemical recycling) is an industry catch-all term for a variety of processes—most 
commonly, pyrolysis and gasification—that are intended to break a polymer down into its basic 
chemical elements. Contrary to industry representations, advanced recycling is not “advanced”— 
it relies on decades-old technology that has never proven viable at scale. Further, it is not “recycling”—
it does not meaningfully keep plastic in the production cycle and does not satisfy the definition of 
recycling as established by the U.S. Environmental Protection Agency (EPA) and others. 
 
“Advanced recycling” is not a solution to the plastic waste crisis.  

Despite nearly 50 years of failure, and citing no meaningful breakthroughs, the plastics industry  
wants us to believe that chemical recycling technologies will suddenly develop into a silver-bullet 
solution to the plastic waste crisis. In reality, “advanced recycling” is nothing more than the plastics 
industry’s most recent boondoggle—an effort to deceive the public and preserve its social license  
to continue producing plastic.  
 

Advanced recycling is not “advanced.” 
 
The plastics industry knows that chemical recycling is not “new.”  

Despite the plastics industry’s efforts to present “advanced recycling” as a recent breakthrough—
ExxonMobil CEO Darren Woods, for example, called it a “brand new technology” in a 2022 interview1 
—these technologies have been around for decades. As early as 1977, a brochure from the Society  
of the Plastics Industry (SPI) claimed that pyrolysis would allow plastic waste to be “recycled into 
feedstocks that can be used again to make new plastics.”2 Yet, this has never been realized at scale, 
and the industry has cited no breakthroughs that would allow it to scale now. 
 
The plastics industry knows that chemical recycling is not economically viable at scale.  

Over the decades, chemical recycling has run up against many of the “same constraints that bedevil 
all plastics recycling processes,”3 in particular, the overall economics of the process. A 1973 report  
on pyrolysis produced by industry consultants found that, as with mechanical recycling, the level of 
collection and sorting needed to produce a usable oil product through chemical recycling was  
“neither technically nor economically feasible at the present time, and probably will not be in the 
future.”4 Due to the economics, in 1981, experts concluded that it was “difficult at this time to foresee 
the building of plants to pyrolyse municipal refuse.”5 As an Exxon Chemical employee explained to 
American Plastics Council (APC) staffers in a 1994 meeting, pyrolysis is a “fundamentally 
uneconomical process.”6 
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The plastics industry knows that chemical recycling is energy inefficient.  

The scientific community has long understood that chemical recycling is inherently inefficient.  
The “loss of efficiency and emission potential” of pyrolysis and gasification presents “an obvious 
limitation,” according to a 1986 research paper.7 And in 2003, a long-time industry consultant 
criticized the industry for entertaining the idea of chemical recycling on this basis, writing: “It’s 
disgraceful either way—either people knew it was an energy-loser and didn’t want to let it be  
known, or else they didn’t bother to figure it out at all.”8 
 
In 50 years, industry efforts to develop and scale up chemical recycling have repeatedly failed. 

The plastics industry has first-hand knowledge of the limitations of chemical recycling due its 
repeated failures across Europe and North America between the 1970s and 2010s.9 In the 1990s, 
petrochemical companies like DuPont and Eastman established chemical recycling programs to  
much fanfare before shutting down their facilities by the end of the decade.10 In recent years, 
numerous investigations have revealed that of the dozens of facilities announced since the 2000s, 
few are in operation, and none are successfully recycling plastic waste at scale.11  
 

Advanced recycling is not “recycling.” 
 
The plastics industry knows that plastic-to-fuel conversion is not “recycling.” 

For all the plastics industry’s promotion of “advanced recycling” as the key to achieving closed-loop 
recycling, plastic-to-plastic chemical recycling has never proven viable at scale. Rather than being 
made into new plastic products, the majority of pyrolysis oil generated by advanced recycling 
technologies is converted into fuel that is later combusted.12 This is not “recycling,” nor is it  
recognized as such by the U.S. EPA,13 various states,14 and international standards.15 
 
The plastics industry knows that chemical recycling results in low yields and low recycled content. 

The majority of plastic fed into an advanced recycling system is consumed through the process  
of depolymerization. Even in a lab setting, only 1-14% of plastic waste processed via chemical 
recycling could become new plastic feedstocks.16 In addition, this pyrolysis oil is contaminated and 
must be heavily diluted with virgin fossil fuels to be used in the production of new plastics.17 Thus, 
even if plastic-to-plastic chemical recycling were economically viable at scale, it is not “circular”  
and would not meaningfully offset the need for new plastic production.  
 

The plastics industry is recycling its deception. 
 
The plastics industry is using the same deceptive tactics it employed in the 1980s and 1990s to  
sell the public on mechanical recycling. The plastics industry has long promoted recycling, not 
because it is a true solution for plastic waste, but because it relieves public and regulatory pressure  
on plastic producers. Just as the plastics industry promoted mechanical recycling in the 1980s and 
1990s, the plastics industry is today employing the same playbook with respect to “advanced 
recycling” by: running deceptive advertising campaigns overstating its viability, announcing unrealistic 
recycling targets, and publicizing performative investments in recycling technology with no likelihood 
of success. 
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Deceptive Advertising 

The American Chemistry Council has ramped up its advertising campaigns promoting “advanced 
recycling” in recent years. The trade organization spent $265,000 advertising on Meta digital 
platforms in 2022,18 and significantly expanded its budget the following year, spending more than  
half a million dollars in just the first three months of 2023.19 These ads make deceptive claims about 
chemical recycling, for example, that it “essentially makes things as good as new”20 and “takes hard-
to-recycle plastics and turns them into new plastics that can be renewed again and again.”21 
 
Unrealistic Targets 

The American Chemistry Council has announced a target to make 100% of plastic packaging re-used, 
recycled, or “recovered” (which is the plastics industry code word for incinerating plastic or turning  
it into fuel) by 2040.22 Yet, even at full capacity, current advanced recycling facilities could process 
only 1.3% of U.S. plastic waste.23 Even adding this to the 5-6% of plastics that are processed via 
mechanical recycling,24 it would be impossible for the industry to meet the 100% recycled or 
recovered goal without extraordinary growth in capacity. 
 
Performative Investments 

Companies such as ExxonMobil,25 Chevron Phillips,26 Dow,27 and Shell28 have publicized investments 
in facilities with the capacity to chemically recycle upwards of a billion pounds of plastic. Yet, Exxon 
recently announced the closure29 of one of the two facilities that it said in 202130 would support this 
goal, citing poor economics and over 500 million Euros in losses since 2018.  
 
Just as mechanical recycling has failed to live up to the plastics industry’s decades of promises, 
advanced recycling, too, is not a viable solution. Rather, it is the plastics industry’s most recent false 
solution intended to prevent action that could affect plastic production. 
 
 
 
For questions or more information, reach out to plastics@climateintegrity.org. 
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