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3.1 Sustainability Risk of Global Supply Chain

Circular Supply Chain Outlook for Taiwan and Europe

Executive Summary

A circular supply chain refers to the continuous recycling of products and resources throughout the
economy. Compared with a linear supply chain, a circular supply chain puts more emphasis on the
communication and cooperation within industries, enhancing information sharing and building a
transparent environment to create high-quality products and services. Governments, brands, suppliers,
consumers and non-profit organizations all work together to build a solid global supply chain network.
The main findings and appeals of this report are as follows.
Government regulations on circular economy and brands’ demands for circular procurement
accelerate the development of global circular supply chains and procurement models. This is
driving a new wave of demand for recycled materials. Given changes in consumer behaviour, global
brands are transforming into circular business models. The goals of the brands include: zero landfill,
use of recycled materials over virgin materials, enhanced maintenance services and product-as-aservice business models, etc. Many brands set quantifiable circular economy goals with target years
from 2025 to 2030. Brands’ goals also include increased sustainability in supply chains, such as zero
waste and the reuse of scraps.

Linking Innovations and Closing Loops.

The EU and Taiwan share a similar vision of sustainable development as well as have been
maintaining years of a strong trade and investment relationship. Both have established nationallevel circular goals. Taiwan adopted the "Circular Economy Promotion Plan" in 2018 to achieve
the goals of "Making Industries Circular" and "Making Circularity an Industry." The EU have been
implementing policies to support the "European Green Deal" and the “Circular Economy Action Plan.”
Both the EU and Taiwan serve as important nodes in the global supply chain and have made long-term
commitments and action plans to realise a circular economy.
Taiwan has established a mature operation management system and a complete recycling system.
Taiwanese companies engaged in resource recycling businesses can convert industrial waste that is
generated by 32 industries, including semiconductor manufacturing, plastic product manufacturing
and metal product manufacturing, into more than 230 types of recycled plastics, recycled metals,
recycled fuels and recycled solvents. Recycled products are used as alternative raw materials or fuels to
meet all types of procurement needs from major international brands.
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The Industrial Development Bureau, Ministry of Economic Affairs, has built an integrated
information platform to assist the "Brand Supply Chain Matching Mechanism", which matches
supply and demand accurately and efficiently. The system uses Taiwan's Industrial Waste Control
Centre’s database, which was originally used to control waste flow, but was upgraded into an"
Industrial Information Platform of Circular Economy" through artificial intelligence and big data
analysis. The platform promotes industrial symbiosis and creates a matching mechanism for recycled
materials.
To fight against climate change, more than 100 countries have declared a net-zero greenhouse
gas emissions goal by 2050. Circular economy would effectively contribute to the reduction of
emissions within a product’s lifecycle. In response to the dual challenges of the COVID-19 pandemic
and climate change, the global supply chain will transform from a “efficiency-oriented” system to
a "resilience-oriented" one. Supply chains will be regionalised, localised, decentralised, and more
sustainable. Recycled materials, which are widely used in the textile, electronics, automotive and
construction industries, are one of the best tactics for achieving net-zero goals.
To enhance cooperation between brands and Taiwan on the circular economy, we can use
the experience of Taiwan-Europe circular economy cooperation and the circular supply chain
mechanism to match supply and demand. The following are three recommended key actions:
Linking Innovations and Closing Loops.

(1) To strengthen the links between circular technology and the market by introducing concepts of
product re-design;
(2) To provide quality and trace verification for products to meet international standards;
(3) To achieve net-zero emission targets by making the circular models scalable and replicable.
When good choices continue to be made, positive outcomes can be achieved.
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Foreword
Building a Resilient Circular Supply Chain between Taiwan and Europe
Covid-19 has disrupted the rhythm of the global economy, but it has also forced us to rethink
the production and consumption patterns. In the post-pandemic era, the EU-led "Green Revival"
plan has demonstrated its determination to transform into a green economy. In addition, major
global brands have proposed circular procurement targets, requiring suppliers to increase the
proportion of recycled materials and renewable energy in their production processes. The trend
is expected to reshape the overall global supply chains drastically.
Under the guidance of the circular economy promotion plan of the Taiwanese government,
domestic manufacturers have been actively entering the green supply chain of global brands.
With abundant circular manufacturing and R&D skills, we strongly believe we can work together
with related industries around the world to put the circular economy into practice. At the same
time, we have conducted in-depth research on brand procurement needs and have further
established a circular economy information platform to form a circular supply chain matching
mechanism.

Linking Innovations and Closing Loops.

The EU has been not only a role model but also our best partner in circular economy. The
"Green Deal" of the EU highlighted innovative circular business models and eagerly sought
answers to forward-looking questions, such as: How do we extend the life cycle of products?
How do we increase both the use rate and the value of recycled materials? How do we introduce
digital applications in production, consumption, recycling and reuse? Through the long-term
cooperation and assistance of the European Chamber of Commerce Taiwan (ECCT), we have
established deep and close cooperation with some European brands, and we continue to improve
the circular supply chain matching mechanism with this cooperation experience.
The purpose of this keynote report is to introduce the circular supply chain matching mechanism.
The report is also the starting point for spreading the circular supply chain matching mechanism
to other countries. Through substantive matching and cooperation with brands, we will continue
to enhance the circular economy competitiveness of Taiwanese manufacturers. The main visual of
this report is the "Mobius Strip," which is the symbol of "infinity,” "going forward with an endless
loop" and "determination and courage in the face of challenges." We hope that under the shared
vision of "Linking Innovation and Closing Loops," Europe and Taiwan will work side by side to
create a win-win situation together.

Jang Hwa Leu,
Director of Industrial Development Bureau, Ministry of Economic Affairs
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Creating a Win-Win Solution for Taiwan and Europe
Governments and corporations over the world have long recognised the problems of worsening climate
change, growing resource scarcity and the causal link between resource extraction, environmental
degradation, and pollution. The European Union and its member states have been at the forefront of
devising standards and regulations that protect the environment, promote circular economy models, and
were the first to commit to reaching net zero greenhouse gas emissions by 2050. A crucial plank in this
process has been the ongoing reduction and greater efficiency in the use of raw materials.
For its part, Taiwan has become a leader in the collection and processing of recyclable materials while
private companies have already set ambitious goals to reduce their overall use of resources and, wherever
possible, replace virgin materials with recycled materials as the primary input for production. There
have been some remarkable early pioneering success stories. As highlighted in this report, Taiwanese
companies have cooperated with international organisations and brands to reprocess waste into highend boutique products, such as transforming marine plastic waste into shoes, discarded fishing nets into
sunglasses, and Styrofoam into computer keyboards.

As the largest organisation representing European business interests in Taiwan with a strong
commitment to the circular economy, the ECCT applauds and welcomes this report. And, as the latest
initiative in the ECCT’s ongoing collaboration with the Taiwan government, especially between our Low
Carbon Initiative (LCI) and the MOEA Industrial Development Bureau (IDB) to promote sustainable, low
carbon development, we look forward to cooperating with the IDB to support and promote the BrandSupply Chain Matching Mechanism to our members. Through our collective efforts, we can go a long way
towards realising our common circular economy ambitions, thereby boosting the economy, creating jobs,
and safeguarding the planet at the same time.

H Henry Chang,
Chairman of European Chamber of Commerce Taiwan
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Hitherto, the implementation of circular business models and resource efficiency has been somewhat
ad-hoc. But this may soon change thanks to the creation by Taiwan’s Industrial Development Bureau of an
integrated information platform that enhances Taiwan’s existing waste reporting and control system and
uses AI to match supply and demand. If executed as intended, this has enormous potential to turn much
greater volumes of materials that are now discarded into valuable resources, thereby creating a virtuous
circle that benefits multiple players in the supply chain. Doing so will increase the portion of plastics,
metals and other materials being kept in the production loop as well as the harvesting of waste that has
escaped it, such as fishing nets that are currently languishing on ocean floors and destroying marine life.

Circular Supply Chain Outlook for Taiwan and Europe

G l o b a l Tr e n d o f t h e C i r c u l a r S u p p l y C h a i n
Linking Innovations and Closing Loops.

Global Trend of
the Circular Supply Chain
A circular supply chain refers to the continuous recycling of products and resources
throughout the economy. Compared with a linear supply chain, a circular supply chain
puts more emphasis on the communication and cooperation within an industry, enhancing
information sharing and building a transparent environment to create high-quality products
and services.
Sustainable products have become increasingly popular. To keep up with changes in consumer
behaviour, global brands are transforming into circular business models. Many brands have
set quantifiable circular economy goals, including that of their supply chains. The circular
economy laws of national governments and the circular procurement demands of brands
accelerate the development of the global circular supply chains and the transformation of
procurement models. It is expected to drive a new wave of demand for recycled materials.

8
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1.1 Circular Supply Chains Will Replace Linear Supply Chains
The industrial revolution shaped modern society and economic models in which countries
take part in the sophisticated global supply chain network. However, mankind is facing the
exhaustion of resources as well as the climate crisis after years of unsustainable activities,
from the collection of raw materials to manufacturing and waste. Therefore, transforming the
traditional linear supply chain model into a global circular supply chain is imperative!
The "circular supply chain" refers to an economic system in which products and resources
can be continuously recycled to maximize their utilization value. The specific approach is to
redefine the tasks of each role in the supply chain and transform the waste from production
and consumption into materials or products with market value again1. Resources are also
replenished in the manufacturing process. The construction of a sound global circular supply
chain depends on the joint efforts of governments, brands, suppliers, consumers and nonprofit organizations.

1.2 Circular Procurement Will Replace Linear Procurement
According to the UNEP, the 4 stages2 of sustainable procurement include: (1) Preparation stage:
formulating specifications on procuring products or services; (2) Standardization stage: indepth analysis of specific products or services; (3) Procurement stage: Announce product
or service specifications to potential suppliers. Then select suppliers and sign contracts;
(4) Implementation stage: After the contract is signed, the supplier provides products and
services.

G l o b a l Tr e n d o f t h e C i r c u l a r S u p p l y C h a i n
Linking Innovations and Closing Loops.

Under the linear procurement model, raw materials are defined as inputs into the
manufacturing process, while waste is regarded as output after products are used. Hence,
the main considerations for procurement is to minimze the product price and the total cost
of procurement. Unfortunately, other factors that cannot be measured monetarily, such as
environmental and social impact, are excluded. The responsibility for subsequent use and
disposal of the product or service falls mainly on the purchasers or the consumers. However,
most purchasers and consumers can only deal with waste passively and simply, which is not a
sustainable and effective use of resources.
Compared with the linear economy, the circular economy business model emphasises
connection and cooperation instead of ownership and competition. In the circular
procurement process, communication between purchasers and suppliers starts in the
preparation stage. The two parties cooperate on maintenance and recycling responsibilities.
Procurement qualifications focus on the efficient use of resources and energy and emphasise
large-scale environmental and societal impact. Suppliers and purchasers develop closer
partnerships, and in turn, increase transparency in information sharing and flexible
communication, resulting in higher quality products and services.

IKEA’s goal is to fully transform into a circular economy company by 2030. In addition to looking for more
suppliers that conform to circular manufacturing and production, we also hope to grow together with
suppliers, bringing positive change to mankind and the planet.
- Linda Wang, Sustainability Manager of IKEA North Asia (Taiwan, Hong Kong & Macau)/ IKEA
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Source: Chung-Hua Institution for Economic Research

Figure 1.1 Comparison of Linear Procurement and Circular Procurement

We want to change all of our products in Decathlon to Eco-Design by 2026. It is a short time, which means we need
to get started today! Suppliers who come up with Eco-design possibilities, like special innovative products using
good designs as a component of a product, and also suppliers who invest in renewable energy, and suppliers who
have their target for reducing CO2 emission, would be very attractive for Decathlon.
- Thomas Walk, SD in Production Leader / Decathlon

10

Link and Loop.

1.3 Demand for Recycled Materials Will Exceed Virgin Materials
Given pressure from the circular economy regulations and brands, virgin materials will be
gradually replaced by recycled materials in the production process. Taking plastic as an example,
the polyester raw material "polyethylene terephthalate" (PET) is widely used in the production of
plastic containers and textile garments. According to Bloomberg NEF's long-term forecast report3,
approximately 75% of materials currently come from the mining of petrochemical materials, and
25% come from recycled materials (rPET). With the trend of recycled materials gradually replacing
virgin materials, the market share of rPET is expected to reach more than 80% in 2050.
Taking metal as an example, aluminum alloy is an important industrial raw material because
of its high strength, high quality, and lightweight properties. It is used in various vehicles and
electronic products, and because of its excellent ductility, it can also be used for packaging.
Although 68% aluminum is currently sourced from mining and 32% from recycled materials, it is
expected that the market share of recycled aluminum will exceed virgin aluminium in 2050.

PET原生料與再生料需求量預測
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Figure 1.3 Forecast of Demand for Aluminum’s Virgin and Recycled Materials
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1.4 Circular Procurement Goals and Strategies of Global Brands
The popularity of sustainable products has been soaring in recent years. According to the
New York University Sustainable Market Share Index4, in the past 5 years, the demand for
sustainable products has grown 7 times faster than general products. In addition, since
consumers are less price-sensitive to sustainable products, these products enjoy an average of
39% price premium compared to general products.
In response to the changes in customer buying behaviour, global brands are transforming
into a circular business model, which may include zero waste and zero landfill, replacement
of virgin materials with recycled materials, enhanced maintenance services, product-as-aservice business models and more. Most global brands have set quantifiable circular economy
goals with target years ranging from 2025 to 2030. Importantly, these goals also include the
requirements placed on supply chains, such as zero waste and zero landfill of factories and the
reuse of scraps in the manufacturing process.

Table 1.1 Circular Economy Goals of Global Brands
Brand

Circular Economy Goal

Target
Year

Consumer Electronics

Apple 5

• Transition of 14 materials into recycled and renewable resources, including aluminum,
cobalt, copper, glass, gold, lithium, paper, plastics, rare earth elements, steel, tantalum,
tin, tungsten, zinc.
• Zero waste: Zero waste generated in all operations and supply chain production goes to
landfills.

2030

G l o b a l Tr e n d o f t h e C i r c u l a r S u p p l y C h a i n
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• All products and packaging are made of 100% recycled or renewable materials.

Acer

• Core products are made of 30% post-consumer recycled (PCR) plastics.

Dell 6

• More than 50% of products are made of recycled or renewable materials.
• Product packaging is made of 100% recycled or renewable materials.

Signify 7

2025
2030

• 80% of revenue comes from sustainable products, services and systems.
• Increase income from products, systems and services with circular concept to 32%.

2025

• Zero waste in all supply chain production.

Carrefour hopes to flip the existing business system through a circular business model. Before 2025, we hope
that all private label packaging will come from recyclable materials; we are doing things in the “right” way
instead of the “easy” one. We hope that suppliers can solve the problems systematically with us !
- Marilyn Su, Spokesperson and Director of Corporate Social Responsibility and Communication/ Carrefour
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Brand

Circular Economy Goal

Target
Year

Durable Goods

Ikea 8

• Complete transformation to a circular business model.
• Products: All products designed to be reusable, repairable, resold and recyclable, ensuring
100% circular ability.
• Zero waste: Turn waste into resources and sending zero waste to landfills.

2030

• Recycled materials: Ensure recycled materials are converted into clean and safe resources.
Purchase and produce renewable and recyclable materials.
• Promotion: Establish a circular economy system.

Decathlon 9

• 100% of the products meet Eco-Design standards.
• At least 70% of the polyester fibre materials are recycled.

Nike 10

• At least 50% of all key materials (polyester fibre, cotton, leather and rubber) use sustainable
resources.
• Zero waste generated in the supply chain is sent to landfills. 80% of waste is re-used on
NIKE products or other products.

Zara 11

2026

2025

• 100% use of sustainable cotton (with organic, BCI or recycled cotton label).
• 100% use of recycled polyester.

2025

• 100% use of sustainable linen.

Adidas12

• 100% of polyester fibre comes from recycled materials.

2024

Daily Necessities

Unilever 13

• Plastic materials of all products use recyclable or decomposable materials.
• Product packaging use at least 25% recycled plastic.

McDonalds 15

• 100% of private label packaging uses recycled materials or sustainable resources.
• 100% of packaging uses recycled materials or sustainable resources.
• 100% recycling of packaging.

Coca-Cola 16

• 50% of packaging uses recycled materials

2025
2025
2030

Unilever focuses on plastic packaging in the circular economy field. The goal is to reduce virgin plastic by
50% by 2025. We hope to find aspiring suppliers whose manufacturing and management process comply with
international standards to join us on the journey toward sustainability.
- Jennifer Yu, Senior Manager of Unilever Taiwan and Hong Kong / Unilever
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Carrefour 14

2025
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Circular Economy Policy
of the EU and Taiwan
The EU and Taiwan share a similar vision of sustainable development as well as have been
maintaining years of a strong trade and investment relationship. Both have established nationallevel circular economy goals, which are implemented in legislation and policy promotion plans.
The EU and Taiwan also serve as important nodes in the global supply chain and are willing to
make long-term commitments to realise a circular economy by implementing circular action
plans across industries.
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2.1 Overview of EU-TW Trade

The EU and Taiwan share a similar vision of sustainable development and are also WTO members.
Over the past few years, we have maintained active trade and investment relations with
bilateral trade totalling US$65 billion. The EU is Taiwan’s fourth largest trading partner, and
Taiwan’s total annual exports to the EU has reached US$28 billion. Taiwan is the EU’s 15th
largest global trading partner, and the EU’s annual exports to Taiwan total US$37 billion,
ranking fifth in Asia. Additionally, the EU is Taiwan’s largest source of foreign investment,
reaching US$48.5 billion in 202017.
The main products exported from Taiwan to Europe are integrated circuits, computer,
communication and network components, screws, bicycles and its parts, LEDs, turbine engines
and machine tools. The main products exported from the EU to Taiwan are semiconductor
processing machine and components, integrated circuits, automobiles, pharmaceutical
preparations, airplanes, alcohol and chemical raw materials. Under the global circular economy
trend, these products may require redesigning to fit circular business models.

C i r c u l a r E c o n o m y P o l i c y o f t h e E U a n d Ta i w a n
Linking Innovations and Closing Loops.
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2.2 Circular Economy Policy of Taiwan
In December 2018, The Executive Yuan approved the "Circular Economy Promotion Plan," which
has three core aspects, "green production," "green consumption" and "recycling and reuse,"
with the aims of " Making Industries Circular " and " Making Circularity an Industry." We plan
to improve the efficiency of energy and resource integration, to promote industrial symbiosis
and transformation and to strengthen international competitiveness by investing in R&D,
technology, land, talents and capital for the circular economy.
To implement “green production,” we promote integration of cross-regional resources and
industrial symbiosis, construct circular economy demonstration parks, and connect academics
with industry players. We invest in the R&D of new recycled and high-value materials, carry out
recycling and low-carbon production in the recycling park, and realize the commercialization
of circular products. To promote “green consumption,” we encourage public infrastructures to
use secondary materials. For “waste recycling and reuse,” we focus on the cooperation among
the manufacturing, consuming, and recycling sectors to assist the industries in implementing
circular economy and linking the global supply chain.
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Figure 2.1 Taiwan's Circular Economy Policy
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2.3 Circular Economy Policy of the EU
The European Union is one of the most active regions in promoting global circular economy
policies. Following the revised "Circular Economy Action Plan" (CEAP) in 2020, along with the
"European Green New Deal," the EU has gradually developed a series of regulations. Under
the goals of "Carbon Neutrality" and "Zero Waste," it hopes to accelerate the research and
development of recycling technology and the transformation of the global supply chains.
The New Circular Economy Action Plan of European Commission strongly emphasises the
development of sustainable products. The Action Plan, supplemented by the regulation of
recycled industrial waste, also focuses on resource-intensive industries, such as plastics,
textiles, electronic, batteries, and construction. Importantly, it issues relevant laws and
regulations, such as the Packaging and Packaging Waste Directive (PPWD) and Single-Use
Plastic Directive (SUPD). It implements strategic alliances between industries in the value
chain. For example, SUPD stipulates PET bottles and all bottles must contain 25% of recycled
materials by 2025 and 30% of recycled materials by 2030, respectively.


   
 
  
   
 
 

 
 
  
Production


 
   



 
 
 

Recycle

 
   
   

Consumption

  
 

Figure 2.2 The EU's Circular Economy Policy
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Policy of the EU
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Taiiwwaann
CCiirrccuullaarr SSuuppppllyy CChhaaiinn CCaappaacciittyy ooff Ta
LLi innkki inngg I Innnnoovvaatti ioonnss aanndd CCl loossi inngg LLooooppss. .

Circular Supply Chain
Capacity of Taiwan
Taiwan is a manufacturing and supply hub for global brands. With major brands becoming
more sustainable, great pressure is put on players in the supply chains; fortunately, Taiwanese
manufacturers are known for their adaptability. With the accumulation of manufacturing and
R&D capabilities over time, the green trend is both a new challenge and a bright opportunity
for Taiwanese manufacturers.
Taiwan has established a mature operation management system and a complete recycling
system. Taiwanese companies engaged in resource recycling businesses can convert industrial
waste that is generated by 32 industries, including semiconductor manufacturing, plastic
product manufacturing and metal product manufacturing, into more than 230 types of
recycled plastics, recycled metals, recycled fuels and recycled solvents. Recycled products
are used as alternative raw materials or fuels to meet all types of procurement needs of major
international brands.
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3.1 Sustainability Risk of Global Supply Chains
A brand’s procurement decision is highly dependent on its sustainability goals. Consequently,
supply chains bear the brunt. According to BloombergNEF's Global Supply Chain Sustainability
Risk Analysis18, global brands linked with sustainability initiatives have a total purchase amount
exceeding US$400 billion. Globally, Taiwan ranks third in the greatest value of suppliers
linked to these brands, second only to the United States and Japan. Taiwan's supply chain
manufacturers, the majority of which are in the ICT and electronics, textile and clothing
industries, are affected by more than US$50 billion.
The green trend of the global supply chain is an opportunity for Taiwanese manufacturers;
as customers are reviewing suppliers on sustainability and innovation, a new wave of green
business opportunities arise. According to Accenture’s research19, the circular economy will
create an additional US$4.5 trillion in benefits globally by 2030. With long-term accumulated
manufacturing R&D capabilities, combined with the application of recycled materials and the
upgradation of recycling technology, Taiwanese manufacturers can provide the strongest
support for global brands.
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3.2 Capacity of Taiwan's Recycling Industry
Taiwan's circular economy has performed well, and its recycling rate has also improved
significantly in recent years. According to the definition of the "Waste Disposal Law," waste
generated by businesses is called commercial waste. The industrial waste generated from
manufacturing processes is part of the commercial waste. These wastes are different from the
household waste, which is also known as general waste. Commercial waste accumulates to 20.03
million metric tons annually, while 17.15 million metric tons (more than 230 types of waste) of this
is generated by industrial waste. The contribution to the latter is mainly by 32 industries, including
semiconductor manufacturing, plastic product manufacturing, and metal product manufacturing.
Through the joint efforts of industry, government, education and research, Taiwan has established
mature and complete recycling and management systems. 1,765 recycling companies convert
industrial waste into over 230 types of recycled products (recycled plastics, recycled metals,
recycled fuels, recycled solvents, etc.) which can be used as alternative raw materials or fuels for
industries. In 2002, the recycling industries generated the value of US $830 million, and quickly
grew to US$2,479 million in 2020. We will use recycled plastics, recycled metals and recycled
solvents as examples to explain how Taiwan’s recycling industry addresses the concerns of brands.
Recycled Plastic
About 170 companies are producing recycled plastic materials and products in Taiwan, forming
close industrial clusters in the central and southern industrial parks. Recycled polyester
(polyethylene terephthalate, Polyester or PET), for example, had a global demand of 1.7 million
tons20 in 2019. 25% of recycled polyester was supplied by Taiwanese manufacturers21 . These
recycled plastic raw materials are mostly used in high-value products, such as jerseys and
sneakers of well-known international sports brands.
Recycled Metals
The electronics, machinery, and other industries produce industrial waste containing metals
which could sometimes be in liquid form. Through the recycling process of about 150 domestic
manufacturers, this waste can be converted into recycled metal. Ingots or recycled metal
chemicals are sold domestically and internationally. Recently, domestic manufacturers have
used recycled to produce mobile phones and laptops based on the specific procurement orders
from major international electronic products manufacturers, and hence, establish a closed loop
system for electronic products.
C i r c u l a r S u p p l y C h a i n C a p a c i t y o f Ta i w a n
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Regenerated Solvents, Regenerated Fuels
There are 41 companies engaged in waste solvent recycling in Taiwan. They convert waste solvents
into regenerated solvents or regenerated fuels. Taking the semiconductor or panel electronics
industry as an example, isopropanol is often used as a cleaning agent in the manufacturing process.
Recycling technology can reuse the isopropanol waste liquid produced in the wafer process. For
chemical solvents that do not have the value of recycling and purification, Taiwanese companies use
energy recovery to convert them into renewable fuels, thereby reducing the use of fossil fuels and
their carbon footprint.

Super Natural Technology has been providing services to major electronics manufacturers for decades by setting
up a dust-free cleaning plant to collect and clean wafer cassettes, helping customers reuse the cassettes to reduce
the consumption of new plastic materials. For the wafer cassettes that cannot be reused, through the Industrial
Development Bureau's matching mechanism we have finally found brand partners to help us maximize the
utilization value of this high-quality plastic waste. In addition to matching supply and demand, the bureau also
helped us to clarify the relevant environmental regulations and factory regulations through online counselling.
- Kee Nung Lee, Chairman; Fu Yee Lee, Sales Manager/ Super Natural Technology Co., Ltd.
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PET Cycle: From B2T to B2B to T2T
About 1/3 of global polyester raw materials are used
in producing plastic containers, and the other 2/3
are used in the textiles industry.According to Textile
Exchange’s survey22, the global textile industry has
only 1% of recycling rate. Compared to cotton, hemp
and wool, polyester fibres (PET) represent over 55% of
the garment composition, and thus have the highest
circular potential. The 3 polyester recycling techniques
are Bottle to Textile (B2T), Bottle to Bottle (B2B) and
Textile to Textile (T2T).
Taiwanese manufacturers have contributed to R&D
in the global textile supply chains with outstanding
performance in the PET cycle. For instance, Far Eastern
New Century, Li Peng, Nan Ya Plastics, Shin Kong
Textile and other textile manufacturers, are major
global brands’ OEM manufacturers, and partner
with brands like NIKE, Adidas and IKEA. Taiwanese
manufacturers have been utilizing innovative chemical
recycling technologies and ICT sorting procedures to
fundamentally optimize waste clothing recycling.

Marine Litter: A Paradigm for Recycling
Upgradation

C i r c u l a r S u p p l y C h a i n C a p a c i t y o f Ta i w a n
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Every year, at least 8 million tons of plastic waste flows
into the ocean23, damaging the marine ecosystem and
returning to the human digestive system through
the food chain. According to the Ellen MacArthur
Foundation and SYSTEMIQ's research24 on marine
plastic waste, if the current business models with
plastics remain unchanged, the amount of plastic in the
ocean will exceed the amount of fish by 2050. Removing
marine pollution is therefore an urgent matter.
Taiwanese companies have cooperated with
international brands to upgrade marine waste,
successfully rediscovering its value. For examples, Far
Eastern New Century assisted Parley and Adidas in
launching the world’s first pair of concept shoes made
from marine plastic waste; Patagonia outsourced to
Taiwanese suppliers to produce sportswear made from
discarded fishing nets; Taiwanese companies developed
sunglasses frames made from discarded fishing nets;
Lite-On Technology developed marine-styrofoam-waste
keyboards and mice.
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Waste Rubber: from Waste Tires to Wetsuits and
Game Mats
Due to economic development, the consumption of
automobiles and tires has increased. At present, about
3 billion automobile tires25 are produced globally
every year; at the same time, 1 billion waste tires are
produced. Nevertheless, according to the statistics
of Goldstein, the global recycling industry can only
process 100 million waste tires each year, and the reuse
rate is only 10%26.
Taiwan has an annual output of 140,000 tons of waste
tires. Under the efficient recycling system, 94% of
waste tires is recycled, of which 70% is converted to
derivative fuels, and about 15% is upgraded into raw
materials. Enrestec, for example, developed a thermal
pyrolysis technology to make eco-friendly recycled
carbon black, which can be used as a raw material for
wetsuits, and Jia Qian Rubber makes children's play
mats from waste tires.

Urban Mining-Precious Metals

C i r c u l a r S u p p l y C h a i n C a p a c i t y o f Ta i w a n
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The development of new electronic products has
brought convenience and efficiency to modern
society. In addition to metals and plastics, electronic
products also contain a small number of precious
metals. According to the Global E-Waste Monitor
Report of UN27, about 54 million tons of electronic
waste fails to be recycled each year, which is
equivalent to a 10-billion-dollar loss of gold, platinum
and other precious metals.
Taiwan is one of the main supply bases for the global
ICT and electronics industry and has established a
complete recycling system for electronic waste from
manufacturing to post-consumption. Manufacturers
are committed to the innovation of recycling and
purification of precious metals, such as refining
and producing high-purity tin, gold, and silver.
Representative manufacturers include Super Dragon
Technology, E&E Recycling, Solar Applied Materials
Technology, UWin Nano, Rui Da Hung Technology,
Sing Way Technology, Sus Recycling, and other
professional recycling plants.
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Circular Supply Chain
Matching Mechanism
The Industrial Development Bureau of the Ministry of Economic Affairs converted and
upgraded Taiwan’s unique waste declaration database into the "Industrial Circular Economy
Information Platform" to promote industrial symbiosis and recycling of materials.
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4.1 Circular Supply Chain Matching Mechanism
Due to the complexity of the procurement of recycled materials, the matching process requires
a lot of expert-level manual work, including understanding recycling regulations, technologies
and certification issues. Automatic online matching often fails to meet the expectations of
different parties. Since 2020, IDB has focused on improving the “Brand Supply Chain Matching
Mechanism” (hereinafter referred to as the “mechanism”). The goal is to create successful
partnerships between global brands and domestic suppliers through efficient communication,
bridging cultures and language barriers and building trust using the following phases
Phase 0: Breaking the Ice
Since R&D of new products and procurement of materials are mostly confidential, establishing
mutual trust is key to obtaining the relevant information. At this phase, the IDB team first
introduces brands to potential domestic suppliers, and helps to establish mutual trust and
follow-up actions. Aside from the help of foreign chambers of commerce in Taiwan (such as
ECCT LCI, the European Chamber of Commerce Taiwan, Low Carbon Initiative) in referring
global brands, the IDB team and the brands have also initiated partnerships themselves.
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Figure 4.1 Main Roles in the Match-making Mechanism

Circular Economy is the way that Yee Chain is perusing in order to reach a carbon neutral future. We want
to do our part as part of the textile industry to shift fashion to a more sustainable form. To do so, we need
ambitious partners along the way. The connection to CIER and its network provided us great opportunity to
work with like-minded brands to explore and formulate a circular future.
- Martin Su, Head of Sustainability /Yee Chain Co., Ltd.
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Phase 1: Investigating Brand Procurement Requirements
At this stage, the IDB team conducts interviews and investigations on the procurement needs
of the brands. Brands that provide information on their new products, and necessary materials
in advance can increase matching accuracy. The IDB team and the brands establish a list of
prioritized items and sign a confidentiality agreement based on the brands’ needs.
Phase 2: Searching for Supply Chain Partners
On the supply side, investigating the supplier's capacity and willingness in advance can
strengthen the quality of matching. After confirming the brand’s demand, the IDB team filters
for potential suppliers through the intelligent database, the Industrial Information Platform
of Circular Economy, and inspects their production capacity and quality. The bureau then
confirms their matching intentions through meetings and compiles a list of suitable potential
suppliers for the demand side.
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Figure 4.2 Circular Supply Chain Matching Mechanism
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Phase 3: Matching Supply and Demand
Brands first select suppliers from the above potential suppliers’ list, and then the IDB team
organizes matching meetings of all forms – range in number of participants, virtual or inperson, etc.
Phase 4: Continuous Cooperation
After the third phase, the IDB team acts as a neutral third party. It facilitates the signing of
the letter of intent for cooperation between the two parties and provides consultation on
recycling-related laws and regulations, green upgrades, applications for government subsidies,
and more. Furthermore, the IDB team continues to look for future business opportunities.
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As one of the major plastic recycling plants in Taiwan, environmental friendliness and resource recycling are
the business philosophy of Yung Iee. Over the past 20 years, we are devoted to investing in the improvement of
recycling technology and the R&D of circular products. We are grateful to the Industrial Development Bureau
for matching brands and partners in our industry to share experiences. This way, we can promote international
interaction and strengthen resource recycling technology. Their help raises our global profile, promotes green
technology cooperation, and ultimately creates more circular economy business opportunities.
- Guo-Ren Chen, General Manager/ Yung Iee Environmental Technology Co., Ltd.
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4.2 Industrial Information Platform of Circular Economy
In order to facilitate the management and grasp the flow of various types of industrial waste,
the government has set up the world's only real-time online reporting system (referred to
as the reporting system). Manufacturers must input the name of each piece of industrial
waste, its outputs, and the names of the manufacturer entrusted for removal and disposal
online. The removal process of industrial waste is also combined with GPS positioning of the
transportation vehicle to track the transportation status of various wastes in real time. The
system controls 20 million metric tons of waste per year in Taiwan. It has been in operation
for over 20 years with over 40,000 listed manufacturers with more than 6.5 million reported
records and tracks.
In order to facilitate the reporting operations and official statistics of the industry, the
notification system has coded all wastes and divided them into the following 8 lettered
categories based on the substance, the degree of harmfulness and the treatment method. A:
industrial waste from hazardous production process; B: toxic industrial waste; C: waste with
certified hazardous properties; D: general industrial waste; E: mixed metal waste; R: recyclingand-reusing-required waste; S: removal of contaminated soil waste; H: general waste. There are
a total of 758 corresponding waste codes, with 230 of those types of waste being generated by
industrial manufacturing processes.
Due to the declaration system’s intention of monitoring waste operations, the system includes
sensitive information. Therefore, it’s data cannot be completely disclosed to the public. To
expedite the evaluation of information on circular materials and to help manufacturers quickly
find suitable recycled materials, IDB uses technology and big data analysis. This analysis is
then given to the " Industrial Information Platform of Circular Economy" as a tool to promote
循 環 物 料 資 料 交industrial
換 運 作symbiosis
機 制 and renewable materials.
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Figure 4.3 Recycled material data exchange mechanism
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Intelligent Database
The "Industrial Information Platform of Circular Economy" established by IDB, MOEA is an
intelligent database that use technologies, such as machine learning and artificial intelligence,
to analyze the application data. For example, the platform can quickly find the supply and
demand manufacturers of waste plastic. When the waste plastic is converted into recycled
plastic pellets, the platform can also find suitable supply and demand manufacturers. After
the system generating the list of manufacturers, experts then determine whether the content
of the list is reasonable, which is followed by the matching process. This system promotes
resource recycling and improves the efficiency of the use of resource so that supply chain
manufacturers can meet brands’ requirements.
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Figure 4.4 Circular Supply Chain Matching Mechanism (schematic)

As the world's top 3 eco-friendly foam manufacturers, we have been working with our customers and upstream
and downstream companies with our belief of "help people and give others a chance." We have the ambition to
show the world that eco-friendly plastic materials can replace the traditional foam, leaving the earth clean for
the future generation. Through the Industrial Development Bureau's Brand Supply Chain Matching Mechanism,
we hope to join hands with brand owners to launch a 100% material recycling revolution!
- Chun-Yong You, General Manager/ Mega Master Technology Co., Ltd.
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4.3 Results of Brand Supply Chain Matching
In response to the EU’s active promotion of the circular economy policy, many European brands
must now choose green supply chain vendors that comply with circular procurement regulations
when seeking international partners. With Taiwan’s efficient recycling systems and outstanding
technologies, it is the best partner for international brands that are transforming into a circular
economy.
Since 2018, IDB has been working with the European Chamber of Commerce Low Carbon Initiative
(ECCT LCI) to organize several international supply chain and brand matching events. These included
international seminars and workshops on circular economy and circular supply chain matchmaking
sessions. Global brands were invited to share their sustainability goals and circular economy strategies
to help domestic manufacturers understand their circular procurement standards and maintain close
relationships.

We are grateful for the practical and
professional assistance of the Industrial
Development Bureau team. They have
helped us to understand the current
situation of the industry and gain
acquaintance of the high-quality suppliers
in Taiwan more efficiently, which has greatly
supported us through the expansion of
supply chain in Taiwan.

Circular Supply Chain Matching Mechanism
Linking Innovations and Closing Loops.

- Jack Hong, New Business Senior Project Leader
/ IKEA

Even under the challenging year of 2020, with all the other industry brands and value chain partners, we still believe
the road to sustainability and “Fully Circular” is the right turn. Glad to “link” with the IDB team and other partners
knowing that we are all on the way to make the “loop” happen.
– Kayla Wu, Global Program Manager of Sustainability Solutions, Polycarbonates Business Unit / Covestro
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Moreover, using its experiences in promoting circular economy with international manufacturers, IDB
established the Circular Supply Chain Matching Mechanism to accelerate the cooperation between
brands and domestic suppliers. The mechanism matches circular supply and demand and shortens the
process of brands searching for suitable supply chains. The IDB team provides one-on-one physical
and virtual matchmaking activities for brands and domestic supply chains and has served more than
100 domestic companies in industries including plastics, textiles, metals, electronics, paper products,
construction, and more. The bureau continues to assist in the promotion of new business models, such
as converting electronic engineering plastic waste into certified high-value recycled materials, waste
fabric recycling, closed-loop shoe recycling, and battery downcycling.

A f r e s h c a s e i n p o i nt o n t h e
i m p o r t a n ce o f b r i n g i n g c r o s s i n d u s t r y p l aye r s to g e t h e r to
a c h i e ve su s t a i n a b i l i t y / c i rc u l a r i t y
g o a ls . T h a n k yo u to t h e te a m f r o m
CI ER f o r l i n k i n g u s w i t h t h e c i rc u l a r
e co n o my p a r t n e r s .
- Roy Cheung, Global Head of Sustainability
Solutions, Polycarbonates Business Unit
/ Covestro
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Decathlon's mission is to sustainably make the benefit and pleasure of sport accessible to the many. We believe
Taiwan's industrial network is full of resources to lead the transformation of the sporting goods industry to become
more sustainable. CIER has shown on several occasions that they are a key asset to help us leverage Taiwanese
expertise, and thus create together the sustainable solutions of tomorrow. Their relevant, objective and fast service is
greatly helping us to navigate Taiwan's industrial ecosystem in the most efficient way, bringing us full confidence to
partner with the best suppliers in Taiwan.
- Antoine Cullier, Footwear Innovation Leader / Decathlon
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Future Prospect
To fight against the impact of climate change, more than 100 countries have declared their
goal of achieving net-zero greenhouse gas emissions by 2050. The EU has set its goal to
become the world's first climate-neutral continent by 2050. As for Taiwan, the Executive Yuan
has begun to plan the path toward the net-zero target by 2050.
As one of the global manufacturing hubs, Taiwan has nurtured a group of invisible champions
through the joint efforts of the government and industries. In the hope of creating a lowcarbon, circular and resilient supply chain with the world's best partners through the EUTW cooperation platform and Brand Supply Chain Matching Mechanism, the Taiwanese
government leads the green revolution by providing thousands of enterprises in Taiwan with
efficient circular solutions.
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5.1 Challenges and Opportunities
Under the EU's net-zero goal, the EU has proposed the Carbon Border Adjustment Mechanism
(CBAM), commonly known as the "carbon border tax," on imported goods in the hope of urging
trading partners to reduce the carbon footprint of their products and accelerate supply chain
de-carbonization. According to the EU's regulated-industry list, the focus is placed on five major
categories of manufacturers of raw materials: cement, electricity, fertilizer, steel and aluminum.
The circular economy advocates the use of recycled materials and circular product design,
which makes a positive contribution to reduce greenhouse gas emissions over the product life
cycle. According to the World Economic Forum report28 , compared to other carbon reduction
strategies, replacing virgin materials with recycled materials in the production process is one
of the most mature and most cost-effective ways to reduce carbon emissions. Based on cost
analyses, if recycled materials are used in the overall supply chains, the average cost of carbon
reduction per ton is less than 10 euros. BloombergNEF’s data29 on carbon reduction suggests
that replacing virgin PET with recycled PET can reduce greenhouse gas emissions by 53%, and
replacing virgin aluminum with recycled aluminum can reduce greenhouse gas emissions by 90%.
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Figure 5.1 Carbon reduction benefits of recycled aluminium and recycled plastics
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5.2 The Future Has Arrived!
To enhance cooperation between brands and Taiwan on the circular economy, we can use
the experience of Taiwan-Europe circular economy cooperation and the circular supply chain
mechanism to match supply and demand.

The following are three recommended key actions:
(1) To strengthen the links between circular technology and the market by introducing
concepts of product re-design;
(2) To provide quality and trace verification for products to meet international standards;
(3) To achieve net-zero emission targets by making the circular models scalable and replicable.

As one of the global manufacturing hubs, Taiwan has nurtured a group of invisible champions
through the joint efforts of the government and industries. In response to the trend of
sustainable procurement in the global supply chain, IDB encourages more communication
and cooperation between local manufacturers and international brands as well as to further
deepen the partnership with Europe.

Future Prospec t
Linking Innovations and Closing Loops.

When good choices continue to be made, positive outcomes can be achieved.
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