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“Everything Must go Somewhere. There is no “waste” in nature and there is no 

“away” to which things can be thrown. Any waste produced in one ecological 

process is recycled in another. A core principle for the Circular Economy.” 

Barry Commoner – Laws of Ecology from his book, “The Closing Circle” 
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he world produces more than 400 million tons of plastic every year, yet only about nine 

percent is recycled. Most plastics end up in landfills, burned, or leaked into oceans and 

waterways. Even when recycling does happen, the process typically downgrades the 

quality of plastic, limiting its reuse and shortening its lifecycle. Materials originally designed for 

high durability and long life ironically becomes largely single use. 

 

 

Japan’s New Breakthroughs in Recycling Technology 

Innovative research in Japan is reshaping how the world views plastic waste by proving that 

modern recycling can restore value rather than destroy it. Two groundbreaking methods, an iron-

based PET depolymerization process and the HiCOP plastic-to-oil conversion system, are 

redefining recycling from waste management to resource recovery. Together they signal a shift 

from treating plastic as disposable to treating it as a circular industrial input. 

 

 

T 

Figure 1: Global PET Outlook by region 

https://www.un.org/pl/node/71013
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Iron-Catalyst Method: Turning PET Bottles and Textiles into Raw Materials1 

The first breakthrough focuses on PET; the material used in beverage bottles and polyester 

clothing. Researchers discovered that by using an inexpensive iron catalyst in an alcohol medium, 

PET can be broken back down into pure terephthalic acid derivatives, the same building blocks 

originally used to produce the plastic. Unlike conventional chemical recycling that relies on harsh 

reagents or extreme temperatures, this method is comparatively mild, less corrosive and highly 

selective. A significant advantage is its ability to process textile blends like polyester-cotton 

mixtures, which are typically impossible to recycle using current methods. The result is high-

quality feedstock that can be used to manufacture new PET without performance loss, enabling 

continuous reuse rather than downcycling. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Iron-Catalyst Method 

 
1 Harley, S. (2025, November 15). Selective PET recycling: Iron catalyst and alcohols convert bottles and 
textiles into valuable compounds. Phys.org, from https://phys.org/news/2025-11-pet-recycling-iron-catalyst-
alcohols.html 
 

https://phys.org/news/2025-11-pet-recycling-iron-catalyst-alcohols.html
https://phys.org/news/2025-11-pet-recycling-iron-catalyst-alcohols.html
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HiCOP Method: Converting Mixed Plastics into High-Value Crude Oil2 

While the iron-based method focuses on PET, the HiCOP process addresses the most problematic 

category of plastic waste, multilayer packaging, colored plastics and contaminated material that 

mechanical recycling cannot handle. By applying catalytic cracking, HiCOP converts this waste 

into synthetic crude oil that can be refined using existing energy and petrochemical infrastructure. 

Not only does this process accept a wide range of plastic feedstocks, but it also produces a crude 

output of notable purity, transforming what was once landfill-bound into a valuable industrial 

commodity. 

 

Figure 3: Process of Converting Mixed Plastics into High-Value Crude Oil 

What This Means for Emerging Economies Like Pakistan 

For developing economies, these breakthroughs represent more than just technological success 

stories, they are strategic economic opportunities. Pakistan produces over 3.9 million tons of 

plastic waste annually, much of which remains unmanaged and contributes to pollution in cities 

and waterways. Meanwhile, the country generates massive quantities of polyester textile scrap due 

 
2 Environment Energy Co., Ltd. Waste plastic oil processing equipment (HiCOP method), from 
https://www.environment-energy.co.jp/products/  

https://www.thenews.com.pk/latest/1349876-pakistan-generates-3-9m-tonnes-of-plastic-waste-annually-report
https://www.thenews.com.pk/latest/1349876-pakistan-generates-3-9m-tonnes-of-plastic-waste-annually-report
https://www.environment-energy.co.jp/products/
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to its large textile export sector. The iron-based PET method aligns perfectly with Pakistan’s 

industrial landscape because it can recover high-value raw materials domestically, reducing 

reliance on imported resins and helping exporters meet the increasingly strict sustainability 

requirements of international buyers. 

The HiCOP process creates an additional opportunity by converting mixed and difficult-to-recycle 

packaging into synthetic crude. For Pakistan, where most of the plastic waste consists of flexible 

packaging and multilayer films, this technology offers a way to monetize materials that currently 

have zero recycling value. Such innovation could generate new revenue streams, attract green 

industrial investment, formalize the informal recycling sector and reduce the environmental cost 

of unmanaged waste. 

A New Model: Plastic Waste as an Economic Resource 

What makes both technologies particularly exciting for emerging economies is that they are not 

dependent on subsidies or donor funding. Instead of producing low-value output like downcycled 

plastic pellets, they create industrially relevant products, monomers or crude oil, which can feed 

directly back into supply chains. With the right policy direction, economic incentives for recycled 

content and partnerships with the private sector, Pakistan could position itself as a regional leader 

in circular plastics. 

The Road Ahead 

If adopted strategically, these innovations could help Pakistan reduce plastic pollution, strengthen 

its export competitiveness, create employment in recycling and materials recovery, and develop an 

entirely new industrial ecosystem based on circularity rather than disposal. This shift promises not 

only cleaner rivers, coastlines and cities but a future where plastic is valued for its recoverability 

rather than discarded for its convenience. 
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About NovelOPS 

 

NovelOPS delivers customized business consulting, digital marketing, and academic advisory 

services with a strong focus on sustainable and inclusive growth. We specialize in restructuring 

consulting, strategy consulting, and operational excellence, helping organizations navigate 

complex transformations with confidence. At NovelOPS, we believe true business success goes 

together with social responsibility. By combining local insights with global expertise, we craft 

strategic solutions that drive long-term value. Our mission is to build adaptable, purpose-driven 

institutions that create real impact. Through expert guidance and collaborative partnerships, we 

empower clients to thrive in an ever-evolving world. 

 

 

Get Connected: 

        Email: info@novelops.com.pk 

  Learn more: www.novelops.com.pk 

mailto:info@novelops.com.pk
http://www.novelops.com.pk/

