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Key Strategies for Resource
Recycling and Zero Waste (Draft)

Department of Waste Management and Office of Resource Circulation,
Recycling Fund Management Board

December 28, 2022
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12 Key Strategies ¥

Resource Recycling & Zero Waste — Strategy 8

Just Wind/Solar PV
Transition
Green
Finance  Hydrogen
Taiwan’s 2050 Green . Innovative
Net-Zero Lifestyle TAIWAN i
Transition = ‘\ Power Systems

Carbon Sinks & Energy
Storage

12 Key Resource
Strategies Recycling & | ,8 Energy Saving

Zero Waste & Efficiency

Carbon capture,
utilization &
storage (CCUS) 18

Carbon-free &
electric vehicles
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International Trends(1/2)

B Between 2015-2021, over 500 billion
metric tons of resources are used
globally. Out of them only 8.6% are

included in recycling pathways(the
Circularity Gap Report 2022).

m Global consumption of resources will
persistently rise to 1.5 times the
current levels by 2060.

Global Resource Extraction

Billion tonnes

160 100

140

80
120

100 60

80

50 40

40 Global GDP
20
20
. D _____‘_/ 0 Sustainable

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2019

Source: 1. UNEP IRP Global Material Flows Database

2. The World Bank Open Data
3. Krausmann et al., 2018

Trillions of dollars

L
SDG 12: Sustainable consumption and
production patterns

B To achieve a green economy and
promote sustainable consumption and
production patterns, it is very
important to recycle resources, master
material usage, promote cradle-to-
cradle design, adopt  circular
agriculture, and develop sustainable
tourism while encouraging responsible
consumption and production.

Waste )
mana;:rt;ent Sustainable
resource
management\
Sustainable
lifestyles Design for
sustainability
. D45
Sustainable
Biomass .
Fossil fuels consumptlo n
Mt ores Sustai‘inahle . Geaner
marketing d P d ;
== Non-metallic materials a n ro uCtlon I;:r:::::lr::
efficiency
procurement Sustainable
Eco-labeling iansport
and 4

Source: (UNEP n.d.a) certification
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Relation between Circular Economy and Carbon Reductio}’

m 55% of the total carbon emissions are attributed to energy usage, while the
remaining 45% are associated with product manufacturing.

m 68% of carbon emissions are produced due to the products manufactured such
as plastic, cement, steel, food and aluminum. New technologies can cut off 55
% of carbon emissions and the remaining 45% can be achieved by circular

economy.
m  Source: EMF, Completing The Picture - How The Circular Economy Tackles Climate Change, 2019

TOTAL CURRENT
EMISSIONS

EMISSION [ ] Strategy adopted

REDUCTIONS

IN 2050
// T exampLes coveren - Reduce waste generation during
\ (foodl.':tz):r igment, 4 50/ d t'

/’ plastic, and aluminium) gg;:#égs prO uction.
| 55% 45% | ' Extending product life through

\\ skt propucts 63% leasing, sharing, and repairing

\\ - Using recycled materials to make

N new products reduces the need for

virgin materials.
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Lemaal Sources and Organizations (1/2)y

m Current laws and regulations : "Waste Disposal Law" , "Resource Recovery
and Reuse Law" to promote waste management and promote material
recycling and reuse

B Organizational Transformation: From Waste Management to Resource
Circulation

e The "Office of Recource Circulation" has been established in July 2021, and the
"Resource Circulation Agency" will be established in near future.

e On the basis of the properties of materials , improve the efficiency of resource
through redesign, waste prevention, enhanced recycling and circulation

Resource Circulation Agency

sustainable consumption Improve resource Value-added
and production usage efficiency treatment of waste

Sustainable
Consumption
Recycling

Reuse Circulation
Promotion Process

Comprehensive

Planning
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Legal Sources and Organizations (2/2)#

m Establish a plan and set up a committee:

Established the "Renewable Resource Recycling and Reuse
Promotion Committee" and formulated the "Resource
Circulation Action Plan" for inter-departmental promotion.

Renewable Resource Recycling
and Reuse Promotion Committee

*Environmental Protection Agency
Ministry of Education
Ministry of Communications

Organic Inorganic

recycled pellets
group

Green Living and
Consumption
Group

chemical
subtance group

Biomass
group

*COA *MOEA *NSC *MOI *EPA
MOEA NSC MOEA MOEA MOE
EPA EPA EPA EPA MQOTC

COA: Coyncil of Agriculture. m8E;AMI\?Ir|]ri15|:;cyryocf>fEl(chuczr;%g\rl]c Affairs Environmental Protection Agency
EPA: Env!ronmer)tal Protection Agency MOI: Ministry of Interior
NSC:National Science Council

MOTC: Ministry of Transportation and Communications
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Status statement(1/2)

o

B [n 2021, 343 million tonnes of materials were used in Taiwah,
of which 72.44% were imported from other countries.

B The domestic material consumption is 270 million tonnes
which is equivalent to 11.57 tonnes per capita per year.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Import
60.38%

Import
99.90%

Import
100.00%

Import
25.29%

Import
72.44%

Domestic Domestic Domestic Domestic Domestic

mining mining mining mining mining
39.62% 0.10% 0.00% 7471%  27.56%
Biomass Fossil Fuel Metal Non-Metal Total

The ratio of import and
export of raw materials in 2021
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2012-2021 Direct Material Input
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Status statement(2/2) Y,

Total Waste in 2021 : 32Mt

31% 69%
General Waste : 10.05Mt Industrial Waste : 21.95Mt
38% 56.4% 4.9% | 87.2%| 9.7%
other Recycled | | Food Waste ndus lconst Ag- Med. T Edu. |iiardloh
ndus. Constr. .. Trans. U. Military ers
3.91Mt 5.67Mt 48Mt 19.13Mt 2.12Mt Forest. 0.11Mt 0.03Mt 0.002Mmt 0-001Mt 0.35Mt
0.19Mt
24%  34.8% 61.2% 85.5% 14.34% 0.15%
Landfill| Incineration Recycling Recycling|| Disposal | Export

* Temporary storage is 1.5% (150,000 tons) ( Unit : Million t Mt)
nit : Million tonnes,
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Environmental Protection Administration
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Resource inventory from waste flows ¥

—{ Combustible ) —>LQganicsludge é R
l Slod 'J L (norganic Sludge —_—
ucge r—»{_Solvent | — Biomass
. —| Solvent and Acids/Bases ]J w
Industrial Park ——p(Animal residue —
17.15 I slag l —>(_Plant residue J—
—Pl Ash ] —{_Process Sludge — 7 N\
[ f—>p{ Other | —
Othe l ——p{ Recyclable Resource }— > Or aniC chemicals
Construction —P[ Food sludge ]— »(Combustible Waste }— )
2.05 ;o —————— === ——{_Soil and Sand }—
[~ N_C(ins_trlictz)n_Slirp_lus_Sciil_ _.I L—p{_Other inorganic materials |—_ \. v
Waste Total —)[ Construction mixture l_ > Agricultural Residue and Waste J—
Qua ntity | Package of mushroom and plastics
31.17 Agriculture [ Sewage sludge ] »{ Crop Wholesale Market | — } .
0.19 =| Crop l— —»{_Manure/droppings — Metal and chemicals
Year: 2020 _,[ - ] l———blﬂd Livestock —
Unit: Mt/year Livestock —p(Slaughter waste | —
—>| Fisher r—>ohelllishfarming ___ =
N Municipal waste ! l-|——>| Fishing and offshore farming p—
—>{ Fish holesal ket p— .
11.14 [ Waste =1 EEE—— , | [Inorganicrecycled
| 5
—{ Food waste ]_.I.________________I material
oOth _’[ Recyclable Resource ]_ ]
er
0.64

10
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Problem Analysis o

The production and consumption patterns need to
be transformed from linear economy toward a
sustainable approach.

Limited resources and environmental carrying
capacity should be considered during production and
need to reduce the use of raw materials and non-
renewable resources.

g Biomass and combustible wastes have the potential
to produce renewable energy, which needs to be fully
promoted after inventory.

Promoting circularity with innovate technologies and
the system to create a favorable environmental
development for resource circulation.

11
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Policy Framework 1

Vision Resource
Recycling &
Zero waste
Improve
Value-
Goals Sustainable rﬁgqurce added
consumption efficiency waste
and production treatment
; 1. Waste prevention 3.Well-functioning
4 PromOt!on by green design Circulation Network
Strategies , _
2.Resource Circulation 4.Innovative Technologies
and Systems
O Plasti ® Textile Product ® Inorganic Materials
Key A e astics extile Products and Aggregates
@ Biomass ® Waste Energization and Biomass ® Chemicals
® Electrical and Energy storage and ® Waste Solar Panels and
Electronic Products batteries for electric vehicles Wind Turbine Blades

® Digital Product Passport
12
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Waste Prevention by Green Design

Empower consumers by providing information about
products and encouraging sustainable consumption,
which can lead to better product design and extended
warranty services.

Use single material, circular design and add recycled
materials for product design to replace the use of raw
materials.

Product manufacturers are encouraged to retain
ownership of their products, thus promoting extended
producer responsibility and facilitating the establishment
of a circular business model

Reduce the amount of single-use products to prevent
waste, eliminate single-use plastics and reduce fossil
material use.

Resource Circulation

Strengthen the separation of raw materials, recycled
materials and waste and promote upcycling.

Convert organic waste into energy and establish a regional
co-processing model.

Transform combustible waste and biomass into energy.
Transform metallic waste into raw materials and promote
reuse of chemical resources.

Recovery inorganic waste materials and apply it to marine
engineering and build material banks.

Promotion Strategies(1/2)

Product
Design

Circularity in
production
processes

Empowering
consumers

Source: European Union

THE ZERO WASTE HIERARCHY

The Zero Waste hierarchy refers to the following options for managing waste:

RESPONSIBLE WASTE MANAGEMENT HIERARCHY
Preferred
REDUCE

Generating less waste option

in everday life

Repairing or reconditioning
devices or parts for reuse

REUSE

Turning materialinto a
new substance or product

RECYCLE

Recovery energy when

you can't recycle RECOVERY

DISPOSAL
Landfill when

no alternative Last

resort

Source: UNEP
13
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Promotion Strategies(2/2) |4

Well-functioning Circulation Network

Establish the link between upstream, midstream,
downstream and horizontal sectors to form industrial
chains for resource circulation.

Develop region-based industrial circulation centers or

eco-industrial parks to connect the regional industries.

Strengthen the public communication to enforce the
circulation mindset of the public.

Innovative Technologies and Systems

Conducting research and developing innovative
technologies to enhance the quality of renewable
resources can enhance the exploration of high-value
applications, leading to the creation of circular value.
Promote digital product passports to reveal product
environmental information.

Establish a material tracking system, leverage digital
technology and promote material verification
mechanism with matchmaking implementation.
Improve innovation of resource circulation law and
regulation systems.

Implement indicators to monitor the progress.

Waste

Materials

Supplier C
(original)

Producer
Al
Producer
A2

Producer
D

Supplier E

(backup)

Recycled
materials

14
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Goals and Benefits

y
Overall Performance Indicators m m m

NTD/kg  — 77 — 90 —{ 104 )
tonne /capita — | 109 — 10.8 _C 10.7)_>

Expected Benefits of Key Actions

Ratio of recycled inorganic waste o, — — _C )_>
materials used in constructions % 53 63 /6
Ratio of high-value materialization S —_— _C )_,
from waste chemical solutions % 1.5 3 9
Ratio of converting Industrial Of e — _C )_,
waste into energy %o 47 67 84
Increase usage rate of organic —_— — _C )_>
waste turngd into fertillgzer % - 66 133
jalization _to-fuel ilizer
Materializatio Waste-to-fu Fertili
Recycled inorganic waste materials: Combustible waste resourc  Biomass turned into fertilizer:
420,000 tonnes CO,e; es and biomass turned into 286,600 tonnes CO,e.

Reuse Chemicals: 48,200 tonnes CO,e. fuel: 280,760 tonnes COse. 15
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uuuuuuuuuuuuu g Key aCtiOnS(1/3) - Materials

Action Measure
» Reduce plastic waste, improve recycling and propose alternative solutions by
redesign.
» Reduce demand for plastics, extend the life cycle of products, encourage reuse
Plastic and innovate business models.
* Prevent plastic waste leakage to the environment by effective collection and
treatment.

» Promote plastic recycling and stimulate the market for recycled materials.

» Reduce waste generation through product design, source reduction, and on-site
Inorganic sorting and recycling.
materials | Establish a regional circulation system , promote sorting applications through
control and incentive mechanisms, and replace natural raw materials.
and pellets + Develop emerging technologies and promote material banks , improve pellet
quality and provide complete information.

* Reduce food losses along with production supply chains and food waste at the
consumer level.

« Improve the recycling value of waste, promote material, feed, fertilizer, and energy
cascade utilization.

» Build a material source map, cultivate a regional resource and energy center, and
strengthen the industrial chain circulation.

« Develop high-value applications of residues and improve resourcing and
energization technology to enhance performance.

Biomass

« Source reduction, optimize the production, sorting and recycling process to
increase circular value.
- Establish a regional circulation model to increase the production capacity of high-
Chemicals | value chemicals.
« Industry matchmaking, cross-regional resource links and chemical leasing.
 Technology research and development, improving recycling and purification
technology to extend the life cycle of chemicals.

MOHW: Ministry of Health and Welfare; PCC: Public Construction Commission; SINICA: Academia Sinica

Division of e

labor

EPA
MOEA
COA
NSC
MOHW

MOI
MOEA
EPA
MOTC
PCC

COA
MOEA
MOl
EPA
MOHW
NSC
SINICA

NSC
MOEA
EPA

16
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Action Measure

« Improve production concept, promote innovative design and sustainability.
« Create green consumption, promote sharing economy, reuse, green consumption
and green procurement.
Textile « Strengthen sorting and recycling, promote diversified recycling processing system
and material sorting .
« Promote resource recycling, develop recycling technologies and promote recycled
material verification.

« Establish the guildline of product reparability index label to encourage consumers to
Electrical repair and reuse, extend the product life cycle.
and « Build diversified recycling systems and models , connect producers and importers to
. establish reverse recycling services.
Electronics |- Establish an economic incentive mechanism, promote green design, improve reuse
technology and the application of recycled materials.

Energy Strengthen the source management system of lithium batteries and promote the

storaae labeling of positive electrode materials and the platform of recycled materials.
9 « Strengthen the use of recycled materials, and reuse precious metals during the
and battery raw material manufacturing process.
batteries |* Accelerate the formulation of battery recycling regulations and economic incentives
. to regulate recycling capacity.

for el.ectrlc « Promote the development of lithium battery innovation technology and high-value
vehicles recycled technology, and guide the related industries.

Sol * Invest in the design of easy-to-disassemble solar panels,
Olar Sol | extended producer responsibility, and strengthen the high-
panels and Olar Paneis value utilization of recycled materials to give differential
wind subsidies to drive investment.

turbines Wind turbines ' Establish a recycling pilot plan, promote industrial
collaboration mechanisms, match the cement industry to use,

blades blades encourage self-recycling and develop easy-recycling designs.

Division of =

labor

EPA
MOEA

EPA
MOEA

EPA
MOEA

EPA
MOEA

17
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Key actions (3/3) - Energization, Tools®

B Energization

Action Measure

« Optimize the material collection system

« Improve operation technology and waste-to-energy
innovative technology

« Facilitate the disposal processing of derivatives

* Incentive measures

Waste to Energy and
Biomass Energy

m Tool
Action Measure
« Promote digital product passport management system in
Digital line with international certification

[ ] fl k.
Product Passport Improve key target product flow tracking and

target product resource recirculation system

environmental information disclosure , and improve the key

Division of
labor

COA
MOEA
EPA

Division of
labor

EPA
MOEA

18
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Environmental Protection Administration
Executive Yuan,R.0.C.(Taiwan)

Highlights

i

19
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eeeeeeeeeeeee \R. (Taiwan

m[l)isposable products source reduction Iy
- Strategy 1 7

Public
2018 2019 2022
Plastic bag ?;sﬁg\fvaalzlee Drink cup Plastic bag Straw Drink cup
Must pay for " . i ine-i i Self-
Not to be provided Recyclingbonus  Added 7 types of Fordine-in, plastic elf-prepare cup
the bag for use withpin or discount(1- control iteynF:s straws shall notbe discount (SNTD),
Disposable public sector or 2NTD) for self- . : provided. lc)l? rrovrvoahirgilist?gle
tableware private schools.” prepare cup Microplastics Disposable Capr B plastic
No plastic - tableware materials
con?ainer Restrl;:tlons on Not available in
provided manufacture, shopping malls and

import and sale ~ hypermarkets
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Bmldlng a circular business model - Strategy 1 %/

Renting instead of owning: extending product life

Circular Village Business computer service Furniture rental service
Taisugar company Bestyield company

Circular sharing service: raising the resources efficiency

eco-friendly cup Smart scooter Home appliance rental
Rental Service sharing system sharing platform
Lockists EEM
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Recycled materials addition - Strategy 1 ¥

Add recycled materials to plastic packaging

timeline 2025 2030

The proportion of recycled materials
added to plastic packaging

25% 30%

Brands Set recycled plastic content

Request the quality of

reqq:;led Elastlcs and Require
confirm the source recycled
- Recycled Recycled content
Waste recycling . . ot
. i lastic verification
and disposal Lemal) Industrial waste Pastic . Manufacturer €] EPA
enterprises reuse organizations
A Plrovti.de riaycled @d
i plastic wi @ lc{ntimt
i certification Recycled
: products

Certification
body

22
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Exegitive Yuan,R.0.C.(Taiwan)

ombustible waste resources and biomass

energy(1/2) - Strategy 2

Source

Technology/Facility

Household

' Municipal waste

. Bulky Waste
| Used clothes

| Packages

‘ Waste electronic
appliances

| Waste tires

\ ASR
 Sewagesludge |

‘ )
|
|
|

| Waste container
|
|
|

 kitchen waste |

Industry

Agriculture |

Waste plastic E::)’;

Waste paper
Waste wood

Waste rubber
Waste fiber

Sludge
| Paddy |

"~ Fruitbranch
\ Bamboo \

| Feces |

' Poultry manure |

. Energycrop | -

‘ Pelletization ‘_> Wood pellets

Pelletization

Co-digestion

> SRF

Calcination }_9

Pyrolysis

Gasification

transformation

Chemical

biological

transformation

| oil
| Syngas L

‘_5 Reclaimed oil

Bio-Coal

Regenerative

Auxiliary fuels

Ethanol
gasoline

Hydrogen >

Incinerator/
boiler

Combustion
engine/
Boiler/

Power station

Fuel cell

=)

Energy

—eee

Electrical
energy

—
—

Thermal
energy

—

D ———

Kinetic

energy

e —————————

#

23
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Combustible waste resources and biomass
energy(2/2) - Strategy 2 -

Anaerobic digestion to produce biogas for power generation

Application- liquid digestate

, Set co-digestion facility

» Assistance with anaerobic digestion T «Evaluate the feasibility of land irrigation
facility setup Discussion on subsidies for organic
™ fertilizers

" reduction and | Co-digestion |
centralized treatment { 6 dimensions {

«Establish entry quality,
consolidation methods
and charging standards

) Collect other biomass

N - Tariff adjustment and feeder capacity setup

« Assistance in collecting other . :
sources of biomass -Apply.for a offset project to obtain a
reduction amount

Livestock wastewater (=~
D | LE ) Waste water

*Treatment of liquid digestate
meets waste water standards
and multiple utilization methods

-} Incentive

24
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Recycling of Inorganic Waste Materials
Y

the Application of Recycled Aggregate in Port Filling Projects “.
B Referring to the model of Taipei Port, complete the inventory of northern, central, and

- Strategy 2

B On 26 September 2022, Executive Yuan approved the "Outline Plan for Promoting

southern port areas, and plan to fill BOF and incineration recycled pellets.

B Short term: the amount of land reclamation in the northern port area will be
increased, and on-site tests of incineration recycled pellets will be conducted.

B Mid-to-long term: the use of recycled pellets will be promoted in the central and
southern harbor areas, and stable disposal will be ensured for the next 20 years.

- : : . embankment
Filling location organizer Preliminary work , :
engineering
Taipei Port MOTC 2022-2024 2024-2046
Taichung Harbor MOTC 2021-2023 2023-2046
el ol MOEA 2024-2026 2026-2034
Industrial Zone
Kaohsiung port MOTC 2022-2024 2024-2047

25
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Circular Supply Chain(1/2) - Strategy 3 %

Chemicals @

Raw material

— \\\
Business A
Waste ( return )
() + \\
W z > & !
"% (oy = S @ .
Ur/f}cat o Il
/On} ,,I

» Different purity levels of chemicals can be used in different industries.
* Improve the competitiveness of reused products through purification or customization (=
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Circular Supply Chain(2/2) - Strategy 3 ¥
Biomass w H%

Livestock | Livestock ' Food processing
farm Wholesale market
~
o Q A
S < oA o)
e/ 2\ \% 3 i
& & B\ \ S &
Q 2 S Q< O
<y AN = ® ST @ oLO
Y Sl ')‘ 2 QCJO D
= S, SRS (P
= 2\ & O5d
% QDS Consumer
Farmland © 5’3;9 (Restaurant
QO §° 0)@ People's Activities)
4
,o/bk ﬁ}\}bc}e
>
% % % N & &
cx o >
S @ ooo QE}
& Q
<8
7~

Central processing plant
(Codigestion ~ compost)

* Biomass material produced by various industries undergo common anaerobic digestion
treatment and the resulting biogas, liquid fertilizers, organic fertilizers are recycled and
then applied to farmland as nutrients.

27
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Dlgltal Product Passport - Strategy 4 }z‘
N
Central competent authorities %%g .HA

Production process
Environmental footprint
Materials list

« Create the digital product resume
to track the use of substances

« Provide product environmental ”n
information to consumers (product ¢
carbon footprint, use of recycled - o

materials, repair, recycling, etc.) Recycled
material
certificate

Manufacturer

* Provide product information
« Green design, Green production

Consumer

« Obtain product environmental
information Collection

Record of

certificate Repai use and
. . epair '
« Green consumption Disposal route A repair
and parts
availability

28
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“Resource Circulation for Carbon
Emissions Reduction Technology Plan”

Improve Reuse product

Build management .
regeneration technology

platforms

. Biomass circulation information management . Food contact grade p|aStIC recycled material technology

platform M Plastic modification technology
M Plastics circulation information management

platform B High value recycling of waste hydrofluoric acid

M Chemicals circulation information management W Recovery inorganic waste materials

platform B Low-carbon process and certification technology

M Inorganic waste resource management platform ) ) )
M Bio-based carbon ratio measurement technique

ReSOU rce W Sustainable Material Management system for solid recovered fuel (SRF)

recycling andg€ @ @ (O )
zero waste

B Automatic sorting of waste plastics and intelligent B Assess resource usage efficiency
recycling technology
B Automatic sorting of waste textile recycling B Evaluate environmental benefits

B Intelligent analysis of resource recycling declared data\& B Evaluate carbon reduction benefits

B Digital Product Passport

Evaluate benefits

Introduce new
technology to
circulation process
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Supervision and Evaluation Mechanism#

Establish the "Renewable Resource Recycling and Reuse

o Promotion Committee", set up 5 divisional groups, and the
relevant ministries and councils will divide the work
according to the promotion strategy, timeline and measures.

: Departments which are responsible must report their
“ progress, achievements, and the following year's work plan
based on the aforementioned planning direction.

Ministries and councils shall submit quarterly reports on the

0 implementation results to the subcommittees and a
committee meeting will be held every six months to review

the progress of the work.

30
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Eepilogue o

m EPA will continue to cooperate with other ministries and
councils to reduce raw material usage, enhance
resource efficiency, ensure proper waste management,
and achieve net zero emissions.

B The four major promotion strategies will be improved
on green design, source reduction, resourcing or
energization from waste, well-functioning circulation
network, and innovation of laws and reqgulations.

31



O\ TRIRRIARIEE <
* Executive Yuan,R.O.C.(Taiwan) é g , E)E

THANK YOU
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