Chemical recycling of plastics demands over €400 billion to reach economic viability, says Bain
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Chemical recycling of plastics has emerged as a focal point in the ongoing discourse regarding sustainable solutions to the plastic pollution crisis. However, a new analysis by Bain & Company reveals that achieving cost parity between chemically recycled plastics and virgin materials may require cumulative investments exceeding €400 billion globally. This eye-watering figure underscores the significant financial hurdles that must be overcome to make chemical recycling a viable alternative to traditional methods, particularly as the existing technologies, such as pyrolysis and gasification, remain economically uncompetitive.
In its latest report, titled "Chemical Recycling: Plastics Firms Must Move Now or Miss Out," Bain & Company elaborates on the stark cost differentials encountered in advanced recycling processes. Current estimates indicate that producing chemically recycled polyolefins in Europe costs more than double that of virgin plastic production. Consequently, the uptake of these technologies is largely limited to niche markets prepared to pay a premium. Mark Porter, Head of Bain’s global Chemicals practice, remarked that “it would take at least 20 to 30 years and by then recycled plastic would account for approximately 20–30 per cent of total plastic demand.”
Reaching this cost parity will not be straightforward. Bain's analysis suggests that to achieve the target of 650 million metric tonnes of recycled polyolefins via pyrolysis, substantial advancements in market conditions and gate fees are necessary. The pathway is complicated further by an additional cumulative cost premium of €270 billion, covering regulatory offsets and customer premiums. While innovations such as hydraulic sorters and enzymatic decontamination processes hold promise for reducing operational costs, regulatory support will be essential. Porter stressed the importance of a “systems approach” to transition the market from dependency on subsidies to a sustainable, demand-driven model.
Regulatory frameworks play a crucial role in bridging the existing supply-demand gap. While the European Union's Packaging and Packaging Waste Regulation (PPWR) sets ambitious recycling targets for 2030, its success hinges on the industry's ability to rapidly scale up supply. This challenge is compounded by the risk-averse nature of the sector, where thin margins in virgin plastics limit the capacity for long-term investments. The report advocates for regulatory measures similar to those applied in the renewable energy sector, which could significantly increase recycled content requirements. 
Such measures, including annual blending increases of recycled materials, could facilitate a shift towards a robust market for recycled polymers, with Bain estimating that this approach could yield a market share of over 15% by 2040. However, without immediate and coordinated policy intervention to incentivise investment, the chemical recycling sector risks remaining sidelined in the broader plastics value chain.
Industry movements indicate a growing recognition of the need for financial and technological commitment. Recent announcements from PlasticsEurope highlighted a jump in planned investments in chemical recycling, raising projections from €2.6 billion in 2025 to €8 billion by 2030. This initiative aims to produce 1.2 million tonnes of recycled plastics by 2025, underscoring the industry's dedication to addressing plastic waste while aligning with the EU Green Deal's sustainability ambitions. Still, as noted by Bain, these investments are merely the beginning; achieving the full potential of chemical recycling will necessitate an estimated €400 billion infusion across global markets.
Meanwhile, an additional report by Zero Waste Europe casts a shadow over the commercial viability of chemical recycling technologies. It suggests that, under current conditions, pyrolysis may take as long as 50 years to become economically feasible. This raises important questions about the long-term sustainability of continued virgin plastic production alongside these emerging technologies, especially when the root issues of plastic waste stem from upstream factors such as consumption patterns and single-use products.
Ultimately, without collaborative efforts to reshape regulatory landscapes and bolster technological development, the path to a sustainable plastics ecosystem remains fraught with challenges. As the industry faces a risk gap concerning the scale of required investments and the limited market readiness to absorb chemically recycled outputs, urgent action from both policymakers and businesses will be paramount to integrating chemical recycling into mainstream practice.
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