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1. Background 

3 



Status Statement 
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■ Approximately 300 million tonnes per year of materials have been 
utilized in Taiwan, with 70% of these being imported. 

■ Total domestic material consumption is more than 200 million 
tonnes which is equivalent to 11 tonnes per capita per year. 

 

The ratio of import and  

export of raw materials from 2012 to 2021 
Direct Material Input from 2012 to 2021 



Waste Statistics 
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Resource Circulation Management Framework 
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•Waste from animals and plants  

•Fertilization, anaerobic fermentation, etc. 

Bio-Resources 

Maximize  
Resource Recycling 

Incineration Landfill 

Credit to: Professor Zu-En Zhang, National Cheng Kung University 

•Plastics, waste solvents, oil, etc. 

•Pyrolysis, gasification, 
purification, heat recovery, etc. 

Organic Chemical Resources 

•Furnace stones, slag, sludge, coal ash, 
concrete blocks/bricks, etc. 

•Roadworks, urban building materials  

Inorganic Recycled Aggregate Resources 

•E-waste, photovoltaic panels, etc. 

•Recycled Cu and rare precious 
metals 

Metals Minimize  
Waste 
Treatment 



Promote Resource Circulation Cooperation 
between Industries  
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Arterial Industry Venous Industry 

Waste Management 
Industry 

SOP  

Quality Criteria 

Guidebook 

Waste 
Plastics 

Waste 
Inorganic 
Material 

Examples 

Producer 

Secondary  
Plastic Material 

Increase people′s 
willingness to use 

Secondary 
Aggregate 

Containers Engineering 

Secondary 
material market 

Production 
Waste 

management 
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Crop residue 206.8 

Forestry by-products 44.7 

Fishery waste 11.1 

Livestock waste 241.2 

Animal and plant residue 39.5 

Waste wood and paper  399.7 

Sludge 55.3 

Industrial kitchen waste 32.0 

Kitchen waste 48.2 

Sewage sludge 6.9 
Municipal biomass 

waste 
221.5 

Usage amount：1,291.9 

Unit：ten thousand tonnes 

Farm land cover or culture substrate (200.5) 
• Rice hulls, rice straw, fruit branches, bamboo residue 

Energy 

Incineration (218.1) 

Farm 

Feed 

Compost 

Landfill (15.2) 

Farm padding (13.2) 
• Rice hulls, rice straw 

Feed (including pig feed) (89.7) 
• Waste distillers' grains, animal and plant residues, 

discarded oyster shells, kitchen waste 

Composting or organic fertilizer (300.1) 
• Livestock manure, animal and plant residues, food 

processing sludge, waste mushroom substrate 

Energy recovery (52.1) 
• Waste wood, rice hulls, processing sludge, waste paper 

Material 
Materialization (402.9) 
• Waste paper, pulp and paper sludge, organic sludge, 

waste wood, waste cooking oil 

Year: 2021 
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Yearly yield 
1,306.7 

503.7 
(COA) 

502.6 
(MOEA) 

269.7 
(EPA)  

30.7 
(MOI/ 

MOTC) 

Resource Inventory and Waste Flows for 
Biomass 



2. Policies and Measures for 
Resource Circulation  
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Resource Circulation Policies and Measures 

10 

■Key Strategy for Resource 

Recycling and Zero Waste  

■4-in-1 Resource Recycling Program 

With the goal of sustainable consumption and 

production, enhancing resource efficiency, and 

implementing value-added waste management, 

cross-departmental strategies have been 

developed to achieve the vision of net-zero 

emission. 

Ensure that participants, cleaning teams and 

recyclers obtain reasonable profits or rewards, 

thus ensuring the integrity and circularity of the 

recycling system. 

■Disposable Products Reduction at 

Source  (Restriction of Plastics) 

Restrictions on disposable products (especially 

single-use plastics) are becoming increasingly 

stringent, with the aim of altering people's 

consumption and lifestyle habits. 

■Industrial Waste Report and 

Management System 

Promote the digital declaration and traceability 

control of waste, and require the installation of 

real-time tracking systems on waste 

transportation vehicles to enable continuous 

monitoring of their entire journey. 



The Four-in-One Recycling Program 
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Community  
Residents 

Recycling  
Fund 

Local 
Governments 

Recycling 
Industries 

◆To transport waste and recyclables separately. 

◆Part of the revenue is given to the general 
public. 

◆To purchase waste from the public, 
communities and local governments. 

◆To form community-based 
recycling organizations and  
promote the separation of  
waste and recyclables. 

◆To be funded by responsible 
enterprises, approximately 
NT 700 million / year 

◆To subsidize the collection 
and recycling systems. 

Waste Generators 

Private Recycling System 

Funding Sources 

Municipal Collection System 

Recycli

ng  

Fund 

Commu

nity 

Residen

ts 

Recycli

ng 

Industri

es 

Local 

 Governments 



Financial Tools 
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 Four-in-One Recycling Fund 

 Green Modulated Fees 

Establish a standardized operating procedure (SOP) whereby producers can receive a recycling 
fee discount if their products meet the criteria for green products. Encourage the adoption of 
circular design and commit to a roadmap for circular economy products. 

 Resource Circulation Fund (Planning Stage) 

• For resources without stable recycling & reuse value or without market competitiveness 
after reuse, or for resources that have the necessity of being circulated, we will designate 
them as articles belonging to responsible industries. 

• Impose resource circulation promotion fees on the producers of these responsible objects. 

• Subsidize the final users of recycled products to guide the appropriate placement of these 
products. 

Implement Extended Producer Responsibility (EPR) by establishing a fund from producers’ 
recycling fee and subsidize the recycling and disposal system and local governments. 



3. Key Strategy for Resource 
Recycling and Zero Waste 
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■ Promote economic growth, 
stimulate private investment, 
create green jobs, achieve energy 
independence and enhance 
social well-being. 

■ Plan twelve key strategies to 
integrate cross-ministry 
resources. 

■ The eighth strategy is "Resource 
Recycling & Zero Waste". 

Taiwan 2050 Net Zero Emission Pathway and 
Strategy Overview (2022) 
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Strategy 8 – Resource Recycling & Zero Waste 
3 goals、4 strategies、10 key projects、37 implementation measures、72 actions 

Priority Strategies 
■ Green designs for waste reduction at source - Reduce the use of virgin materials, promote circular 

procurement and extend the product lifespan. 

■ Resource reuse and energy recovery - Promote the conversion of waste into recycled materials, 
renewable energy and fertilizers. 

■ Establish a well-functioning circular economy network - Create regional circular networks or virtual 
industrial parks. 

■ Innovative technologies and systems - Drive the development of carbon-reducing technologies for 
resource circulation and integrate digital technology advancements into laws and regulations. 

note：1. Resource productivity = real GDP / Domestic material consumption 
             2. Domestic material consumption  per capita = Domestic material consumption / population          

Overall Performance Indicators 2025 2030 

  NTD／kg Resource productivity 

tonne／capita 
Domestic material 

consumption per capita 

2020 

77 

10.9 

90 

10.8 

104 

10.7 



Life Cycle 

Production 

Package Design 

Distribution 

Use 

Waste & Recycling 

Green Design Principles 

Choice of Material Reduced amount Single material 

Product Design Recyclable Low-pollution Energy-saving 

Reduce waste Reduce residue 

Minimize weight and volume 

Low carbon transportation Reusable boxes 

Renting, not buying Green consumption 

Efficient collection and sorting Complete recycling system 

Easy to disassemble Durable 

Reusable 

Product repair for extending life 

Secondary material 

Green Design 
■ Introduce the green design concept into all phases of the product life 

cycle to increase the circularity and sustainability and reduce the 
environmental impact. 
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Promote Recycled Content 
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Manufacturer Retailer Consumer 
Reuse 

Agency 

Obtain recycled 
material certification 

Produce plastic 
recycling containers 
according to the needs 
of brand owners 

Set guidelines for the 
content percentage, quality 
and disclosure methods of 
recycled plastic materials. 

Practise green procurement and 
use recycled plastic products 

Third Party 
Certification 

Execute 
verification 
procedure 

1.Set the rules for review 
2.Create incentives 
3.Execute review procedure 

Promote and provide education 
on the safety of recycled products 
and encourage their use 

Scope of Review 

EPA 

■ Using recycled materials to make products reduces the need for virgin materials. 
■ Encourage plastic container manufacturers and retailers to add recycled materials, 

and those containers with a eco-label will be qualified for a recycling fee discount. 



Extend the Life of Products 
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■ Establish a circular procurement model by implementing rental services for 
sustainable consumption. 

Business computer service 
Bestyield Company 

• Formulate circular 
procurement guidelines 

• Encourage the 
procurement of services 
by the public and private 
sectors  

• Promote new business 
models 

• Build sharing platform 
• Rent instead of buying 
• Increase product 

utilization rate 

Circular Village  
Taisugar Company 

Service 
as a 

Product 

Resource 
Sharing 

Circular 
Procurement 
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■ Turning organic waste or biomass into energy can effectively 
reduce carbon emissions. 

Turning Waste into Energy 

Incinerator/ 

boiler 

Combustion 
engine/ 

Boiler/ 

Power station 

Fuel cell 
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Municipal waste, Bulky 
waste, Used clothes, 

Packaging, Waste 
containers, Waste 

electronic  
appliances, Waste tires, 

ASR, Sewage sludge and 
Kitchen waste 

Waste plastic, Waste 
paper, Waste wood, Waste 

rubber, Waste fiber and 
Sludge 
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Rice hulls, Fruit branches, 
Bamboo, Livestock 

manure, Poultry manure, 
Energy crops 

Source Technology/Facility 

Electrical 
energy 

Thermal  
energy 

Energy 

Kinetic  
energy 

Pelletization 

Calcination 

Pyrolysis 

Gasification 

Chemical  
transformation 

SRF 

Bio-Coal 

Regenerative oil 

Syngas 

Fuel 

Biogas 

Reclaimed oil 

Biological  
transformation 

Auxiliary fuels 

Hydrogen 

Ethanol gasoline 

Pelletization Wood pellets 

Co-digestion 



Land Reclamation for Ports 
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■ Recycled inorganic pellets are to be used as port filling materials in a way that 
complies with environmental standards, purpose and location of use, and 
engineering standards. 

■ Port land reclamation locations are distributed between the northern, central 
and southern ports in Taiwan, and they can be used for 20 years. 

Other qualifying  
recycled pellets 

BOF slag 

Maritime  
engineering  
applications 

(Harbors and industrial areas) 

IBAA 

Construction  
surplus sand and 

gravel 



Circular Net Work 
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■ Different industries can utilize materials of different purities. 

■ By refining or customizing recycled products, their competitiveness in the market 
can be enhanced.  

Raw material 

supplier 

Recycling 

industry B 

Raw material 

Waste (return) 

P
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d
u

c
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u
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e
 

W
a
s
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Business A 

Business D 

Packing 

house C 



Product Information Disclosure 
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Central competent authorities  

Manufacturer 

• Provide product information  

• Green design, Green production 
User manual 
Maintenance 
and warranty 

Production process 
Environmental footprint 
Materials list 

Material origin 
Mining permit 
Audit certificate 

Repair 
instructions 
and parts 
availability 

Collection 
certificate 
Disposal route 

Recycled 
material 
certificate 

Record of 
use and 
repair 

Consumer 

• Create a ″digital product resume″ to track 
the use of substances 

• Provide product environmental 
information to consumers (product carbon 
footprint, use of recycled materials, repair, 
recycling, etc.) 

• Obtain product environmental information 

• Green consumption 



Waste Management Information System 
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� IWR & MS 

• In 2000, the EPA formulated the "Industrial 
Waste Control Center" as well as a reporting 
system that controls the complete life cycle of 
industrial waste from generation to disposal. 

�GPS 

Waste management 
information system 

產源事業 清除機構 

處理機構 

(含再利用) 最終處置場 

事業廢棄物管制中心 



Database of Resource Cyclical Management 
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National Indicators of Material Flow 

Domestic Material Consumption 
(DMC) 

DMC = DMI − exported materials 

Resource Productivity (RP) 
RP = GDP/DMI 

Cyclical Use Rate (CUR) 
CUR =  Cyclical use / (cyclical use + input 
of resources) 

Domestic Processed Output 
(including GHG) (DPO) 

DPO = pollutants (air [including GHG] + water + 
solid waste) 

Environmental Load Density 
Environmental Load Density 

( as Material Consumption) = DPO / DMC 

Direct Material Input (DMI) 
DMI = Domestic extraction used + 
imported material  

Database of Resource  
Cyclical Management 

Overall Performance Indicators 

2021 

Resource Productivity 
（NTD/kg） 

77.99 

1.02 

2021 

Domestic Material 

 Consumption 
（tonne/capita） 

11.57 

0.66 
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Resource 

recycling  and 

zero waste 

Establishment of 

management platform 

■ Biomass circulation information 
management platform 

■ Plastics circulation information 
management platform 

■ Sustainable material management system 

■ Automatic sorting of waste plastics and 
intelligent recycling technology 

■ Intelligent analysis of resource recycling declared data 

■ Automatic sorting of waste textile recycling 

■ Digital Product Passport 

Introduce new technology 

to circulation process 

Improve recycled 
product  regeneration 

technology  

■ Assess resource usage efficiency 

■ Evaluate environmental benefits 

Evaluate benefits 

■ Food contact grade plastic recycled 
material technology 

■ Low-carbon process and certification 
technology 

■ Plastic modification technology 

■ Evaluate carbon reduction 
benefits 

■ Chemicals circulation information 
management platform 

■ Inorganic waste resource 
management platform 

■ High value recycling of waste hydrofluoric acid 

■ Recovery inorganic waste materials 

■ Bio-based carbon ratio measurement 
technique for solid recovered fuel (SRF) 

Resource Circulation Technology Plan 



4. Future Perspectives 
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■ Maximize resource recycling and minimize waste treatment 

Law 
amendment 

Current Scope Proposed Scope 

Enlarge the scope of 
resource definition Waste 

Resources 

Substances with 
compromised 

usefulness  
(Regenerative Resources) 

Resources 

Reuse 

Recycle 

Waste 

Energy recovery 

Substances with 
compromised 

usefulness 
(Regenerative Resources) 

      Proper 
Disposal 

   Energy 
Recovery     Recycle     Reuse Reduce Waste  

Proper disposal 

Legislative Proposal –  
Flipping the Concept of Waste Management 

Resource Recycling Act 
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Resource 
Circulation 

Promotion Act 

Waste Disposal Act Resource Recycling Act 

Legislative Proposal –  
Resource Circulation Promotion Act 
■ Key focuses: Green Source Management, Waste Management, Enhanced 

Recycling, Proper Disposal and Deterring Illegal Activities 
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Organizational Transformation 
– Establish Ministry of Environment  



Resource Circulation Administration 
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Draft a Resource Circulation Act, execute a ″Waste management and 
recycling action plan″ and a ″Resource recycling and zero waste strategy″ 

Integrate the Department of Waste Management and the Recycling Fund 
Management Board, and centrally coordinate with agencies and ministries 
regarding reuse management approach 

For new waste and waste requiring attention, build systematic treatment 
methods or systematic waste clearance or recycling models 

Changing Mindset  

Organizational 
Integration 

Resource 
Circulation System 

Reuse Promotion Office 
Sustainable Production, Clearance and Disposal and Import and Export, Co-organize 
Reuse Management, Tracking Systems 

Circulation and Treatment Office 
Resource Recovery Policy, Circulation of 4 Categories of Materials, Resource 
Treatment facilities, Resource Treatment Industry Management 

Sustainable Consumption Office 
Sustainable Consumption Management, Source Reduction, Responsible Industry 
Management, Resource Recycling 

Comprehensive Planning Office 

Resource Circulation Policy Making, Net-zero strategy, Data Cloud, Legislation  



Future Perspectives 
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■Continue to promote resource 
circulation and improve resource 
efficiency in line with net zero emission 
trends and policies. 

■Promote green designs and circular 
business models to build a society with 
sustainable resource utilization based 
on the United Nations SDG 12. 

■Revise regulations and develop 
innovative technologies; build circular 
networks and strengthen social 
communication. 

淨零 

排放 
SDG12 

法規 

命令 
創新 

Net-Zero 
Emissions 

SDG 12 

Law Innovation 



Thank you for listening 


