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Towards Net Zero:
Driving Decarbonization in the Manufacturing Process
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The carbon emissions in the upstream of the value chain are the main source of carbon footprint in the
down apparel industry and a key focus for decarbonizing the value chain. This chapter introduces potential
decarbonization pathways for suppliers at different tiers based on the emission characteristics of upstream
operations in the industry. Given that the industry value chain is mainly driven by buyers, the responsibility
for reducing emissions in the upstream should not solely rest on the suppliers themselves. Delivering the
decarbonization target in the manufacturing process will require joint efforts from both brands and suppliers.
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Scaling the Use of Low-carbon Materials
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Increasing the use of low-carbon/preferred materials is
key to reducing emissions from raw materials. Textile
Exchange defines preferred materials as “a fiber or
raw material that delivers consistently reduced impacts
and increased benefits for climate, nature, and people
against the conventional equivalent, through a holistic
approach to transforming production systems” (Textile
Exchange, 2022). Preferred materials are often certified
to some form of external standard to ensure their claimed
environmental and/or social benefits. This section
describes the current status of three key materials in the
down apparel industry

Down is the down layer of geese, ducks, birds and other
poultry, which can be made into various down products
after collection and processing. In the modern economy,
down is often a by-product of poultry farming (IDFB,
2019). To some extent, the use of down can be seen
as part of the circular economy, which not only reduces
the environment footprint of the food industry, but also
provides the apparel industry with low-carbon bio-based
raw materials.
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Virgin down

RPARKTISES B, BFEZHNEETE, PARTUS YRR EH R T PARE
BHIE, SIEARERNSIFE (RDS) F Downpass (Textile Exchange, 2022), XiEiT S ELE
SBERR. FERPAFTH, HXFEZHEMEF EURTIRE)

The global down materials market is highly fragmented with many small and medium-sized producers.
The down apparel industry’s concern about animal well-being has led to the formulation of down
standards, including the Responsible Down Standard (RDS) and Downpass (Textile Exchange, 2022).

These standards aim to eliminate activities such as forced feeding and plucking down live, and focus
on broader animal welfare (depending on the criteria).

FEEPENRAETE, mE2LYH2IRBS 2 60% (Textile Exchange, 2022), 2021 F££EKXK
ARPG=8 29 565,000 i, Er RDS #1 Downpass INERI PG =249 18,000 MEF0 7,000 M,
HET 2021 FPHZ2==/ 3.2% M 1.2% (Textile Exchange, 2022), RDS IAMERZRIEB =
AHE, 2021 F£HE RDS INEPH =i 15,000 M, £k RDS INEHG = E/IL 83.5% (Textile
Exchange, 2022),

China is the largest producer of down, producing about 60% of global down (Textile Exchange,
2022). Global natural down production in 2021 was approximately 565,000 tons, of which RDS and
Downpass certified down production was approximately 18,000 tons and 7,000 tons, equivalent
to 3.2% and 1.2% of total down production in 2021 (Textile Exchange, 2022). China is the major
producer of RDS certified down, with a total production of nearly 15,000 tons in 2021, accounting for
about 83.5% of the global production of RDS certified down (Textile Exchange, 2022).

BERAGMH
Recycled down

PHEARAG S, 2IBFBRKEMT, SRET, BEREFIF, MEREEENRE, BB
RESRNANE (LBRIE, 2022), 2021 F, 2IKEWPHAN~EL 7 5,580 i, Y9HLKPH~
28 1.0% (Textile Exchange, 2022), BFEIKPANITESIFEUWAERAFTE (RCS) MEIKE U
W& (GRS) » FEIPAT U B ERIRENBEPAPENEEMNTHETE (PEPSH
EEM,2022),

As a natural fiber, down can still maintain its original characteristics after re-washing processing,
high-temperature drying, disinfection and sterilization, and has high application value (Shi Xiaofei,
2022). In 2021, global recycled down production was approximately 5,580 tons, accounting for
approximately 1.0% of global down production (Textile Exchange, 2022). Standards for down recycle
include the Recycling Claimed Standard (RCS) and the Global Recycling Standard (GRS). The

China Feather and Down Industrial Association has also been actively promoting the formulation of
management standards for recycled down and feathers recently (cfd.com.cn, 2022).
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Polyester

e, WMBEELAHE, B—MENAH, ARELEY
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173 B9 54% (Textile Exchange, 2022), BRIF4LT
WE=TEFNBRBREE, 8F49%8 7,000 HEA#HA
FRRESZRLMFE (Textile Exchange, 2022),

Polyester, or polyester fiber, is a synthetic fiber made from
polyester compounds. Polyester has the characteristics of
high strength, excellent toughness, durability, cleanability,
etc., and is therefore widely used as the outer material of
down apparel products. In 2021, global polyester production
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was approximately 61 million tons, accounting for about
54% of the total global fiber production market share (Textile
Exchange, 2022). At present, polyester is mainly produced
industrially from petroleum feedstocks, and about 70 million
barrels of oil are used every year to manufacture polyester
in clothing (Textile Exchange, 2022).

FRBERLMEMEZLRRLELMBSEZ M
FTEER,

Using recycled polyester and bio-based polyester is a major
way to reduce the climate impact of polyester materials.

In 2021,
global polyester production was approximately

61

million tons

about

70

million barrels of oil are used every year to manufacture
polyester in clothing
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Recycled
polyester
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Bio-based
polyester
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BERLE—MAREUERESNAEME, EXEREFNREZRE K. BLLTFR
%L, BERLNMETR/), ANBEFLNEFIRRER T ALRBEFEL
RABMBNEXREFYNR R, B, BERLHNE=ETERBTEFHN PET 2
EHER, XASBEFLTEMN 9% , HRNBEFLRBHMEERFER, W5
hitk. EFHLERMEYERSE (Textile Exchange, 2022), @HBERLITETE
2021 £4£979 900 FM (Textile Exchange, 2022), ATFHEBERLHNTAFEEN
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Recycled polyester is a more sustainable fiber material made primarily from waste
polyester plastic. Compared to virgin polyester, recycled polyester has a smaller carbon
footprint because the production process of recycled polyester avoids the consumption
of petrochemical feedstocks and the incineration of solid waste in the disposal stage.
Currently, the production of recycled polyester mainly relies on waste PET plastic bottles,
accounting for about 99% of recycled polyester production, and the rest of recycled
polyester is from other post-consumed plastic, such as marine litter, waste textiles, fabric
waste, etc. (Textile Exchange, 2022). In 2021, global recycled polyester production was
around 9 million tons (Textile Exchange, 2022). The main standards used to ensure the
sustainability of recycled polyester include the Global Recycling Standard (GRS) and the
Recycling Claimed Standard (RCS).

EYEFRER—MEBETHREME, EERTBLERE (MREMIEDEY) F
AEE, BRI ZNNASE. "FEk, ATFETFEMNIFRYE, £EYEFRLTE
HRBZHNRT, BAIEEALAMNTRATELYARNEYEFLEREEMERNE
FRERZ —Ezfs (Bio-PET) . BBILER (PLA) . BN X _HREBR &R (PTT) F (Textile
Exchange, 2022), 2021 &, £YMEFLHNTIHBTANZLT LS =ER 0.02%
(Textile Exchange, 2022), £¥BUAENIREBE AT FEEMMEE R =Y (RSB).
ISCC Plus #1 Bonsucro,

Bio-based polyester is an adjustable polyester material using renewable feedstocks, such
as crops or biological waste, as raw materials, and has a wide range of applications.
In recent years, bio-based polyester has attracted more and more attention due to its
sustainability and environmentally friendly property. Bio-based polyesters currently being
developed and commercially available include bio-based polyethylene terephthalate (Bio-
PET), polylactic acid (PLA), polypropylene terephthalate (PTT), etc. (Textile Exchange,
2022). In 2021, the market share of bio-based polyester was about 0.02% of #he dtal

polyester fiber production (Textile Exchange, 2022). Standards for biomass getrtificatio
e the Roundtable on Sustainable Biomaterials (RSB), ISCC Plus and Bongucro.
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saip A EERER
Nylon Maximizing Energy Efficiency

BARPARIEME RS —MEENGMET4E, 2021 Nylon is another important synthetic fiber for the

+ =405 . + outer material of down apparel. In 2021, global nylon 8 = sk ) P Gl R 2 5 s g ERERSY, ULAER n - AT
F, SKBELFELY R 590 i, AELKAHEZTH oroduction was about 5.9 million tons, accounting for IR R AMERE MR SKENEEZAEME 7, HBE A UUENRENRENRSNEEEREGEREENTY
%9 5% (Textile Exchange, 2022), 8453840354, about 5% of the total global fiber market share (Textile BEREARHEB DRI EME. BRMITHIMR. BHAIT, EREEATUTENGERETS S 2EREREN 15%
BaiEE R F A HER, Exchange, 2022). Similar to polyester, nylon production (Fashion for Good & Apparel Impact Institute, 2021), Ftt, EHSWHISIFIES, BERIRA R — NS BB I 5B,

currently relies on petroleum feedstocks.

R 1LFIHT —EBERNERBIENGF

BARL Improving energy efficiency is an essential component of any emission reduction strategy, as it can typically lead to
significant savings with relatively low investment and high return on investment. While the emission reduction potential
of energy efficiency varies by facility size, tier, and program, it is estimated that energy savings with current technology
can account for an average of 15% of total energy consumption (Fashion for Good & Apparel Impact Institute, 2021).
Therefore, energy efficiency investment is a rationale business strategy in today’s manufacturing environment. Table 1

Recycled nylon

BERLENBBEEMESN—MEMLA %, TERFET HERIHERRNEY XERY) SIEM TR R¥Yam.

MERREREER. EFAMN. B EMERINSLERE (Textile Exchange, 2022), A, BERLHITHHDEN lists some examples of potential energy efficiency projects.
ARIE, X 2021 FFABERALTLETEMN 1.9%, XETESHTFEAKLS. EMEREM AT AMEEXNRGIU LKA
EIBLBEMIEMEY (Textile Exchange, 2022), BFB4ARLHNFEMETIFESKEWTE (GRS) MEIYAEBIRE = 1 BIEEENInE 26
(RCS) » Table 2: Examples of Potential Energy Efficiency Projects

Recycled nylon is a synthetic fiber produced from recycled substrate, mainly pre-consumed or post-consumed wastes.
These wastes include processing waste, fabric scraps, hard polyamide waste, discarded fishing nets, carpets or other
used textiles (Textile Exchange, 2022). However, the market share of recycled nylon remains low, accounting for only 1.9%
of all nylon fiber production in 2021, primarily due to technical challenges, limitations related to raw material quality and
availability, and low prices of fossil-based nylon (Textile Exchange, 2022). The main standards used for recycled nylon BBERR R
include the Global Recycling Standard (GRS) and the Recycling Claimed Standard (RCS).

—

A LED JTHERIAT
LRI LA LU AT SERI T / KBYiE]
REENINIAT TR ASC BB 47 B9 79 X

Lighting

efficiency Replacing fluorescent lamps with LED lights

Installation of motion sensors to optimize light on/off time

EMESEL

Bio-based nylon

Installation of additional light switches for better zoning control

S5EMBFRLEREM, 2021 F, 2XEYERLFETENIN20HM, NLHRLFLETIHH 0.4% (Textile

E BERRESEBIEINREEEANTSEENHAOEZTEE
xchange, 2022),

MUEB=NEERRS
SINEHEREESMROERERF

Similar to the situation of bio-based polyester, global bio-based nylon fiber production was around 0.2 million tons in

2021, accounting for only 0.4% of nylon fiber market (Textile Exchange, 2022). e
FEEHEMN

Air compressor
{5l Case

* 2022 M4, KEEFEA 100% FFEED T RDS AL,
In the financial year of 2022, 100% of the down that Bosideng uses passed RDS certification.

The air temperature at the inlet of the air compressor is reduced by transferring the hot
exhaust gas to the outside

Optimization of compressed air distribution piping systems

Introduction of regular compressed air leak inspection procedures

2 EKE ERERKIEURGIR Z3 BN ESRE
REBFESALIW L IESS
AP BN = AL 1L

* 2022 14, MEKRHH 99.8% 334479 RDS 44, 0.2% PHAABEPH; HAIEEF] 2025 F 90% WERMERE
itk (PFMs) o

In the financial year of 2022, Canada Goose’s 99.8% down was RDS down and 0.2% of its down was recycled down; SR / #h

it promised to sourcing 90% of its raw materials from Preferred Fibers or Materials (PFMs). Installati a0 d te bl M- flow during the Ifoni
nstallation of traps on condensate pipes to limit steam flow during the ironing

process

Boiler/heat

* 2022 14, REERMAY 100% PHETTS RDS #7AE, HAEE] 2026 M14F 50% FHERBBEMEL

In the financial year of 2022, VFC sourced 100% of its down which complies with RDS standard, and promised to
sourcing 50% of nylon from recycled materials by the financial year of 2026.

Installation of economizers for exhaust gas heat recovery

Air/fuel ratio optimization for boilers or oil heaters

35 36



Towards Net Zero EMISSIONS

AT, HATRZXTWMARITRRMEERNEN, FZAEREAMAMaNARUEETRELNE, HIEEREIK
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However, due to the lack of information on how to implement energy efficiency measures, many of the cost-effective
programs are often not materialized, especially given that most textile factories, as small to medium-sized enterprises,
have limited resources to access such information. Therefore, brands are recommended to develop instructions on the
best practices of energy efficiency technologies and disseminate it to textile factories to promote the efficient use of
energy in the down apparel industry.

Al Case

EAHAE — MR B RIESH RN E RO MR BT, NEBEMNE T BTN
Ht=, FEAHTE 2018 £AH THERFLBRIERAA TR, FiZiEmT, MEAMREHNMEER, 2
HTYBERREMBCEDN R, H7H T BENRANLR, ZTHEERKZE LT A B 5 #F45
X REBE K.

Adidas has a robust environmental program to guide and support its suppliers in reducing their environment
footprint. To help its suppliers understand potential energy conservation and emission reduction opportunities,
Adidas published environmental good practice guidelines and tools in 2018. In the guidelines, Adidas provides a list
of common energy efficiency retrofit projects based on vendor type, as well as potential investments and returns.
This action has also contributed significantly to the achievement of Adidas’ own sustainable development goals.

BB AMIZERN

Eliminating Coal and Exploring Manufacturing Process Innovation

FRETUWHNENRA—E 7 (FBERNZRMBYE) KBPAEHTINI, GINMPEMNBIELE, BT, RETHZ
RN R RETRHFER) 75%-90%, BXFE@IME (RBHPER) #Ht, ENEESREENHBIRZ— (Fashion for
Good & Apparel Impact Institute, 2021; UNFCCC, 2020),

A large portion of the apparel industry’s supply chain, mainly tier-2 suppliers, relies on thermal energy for processing,
such as dyeing and finishing. It is estimated that thermal energy accounts for 75-90% of the energy consumption of tier-
2 suppliers and is primarily sourced from coal combustion (in developing countries), making it one of the major sources of
emissions along the value chain (Fashion for Good & Apparel Impact Institute, 2021; UNFCCC, 2020).

TN RRIEDFFRIZERARANA, Hh PR # “BBEAt” BRVBEREBENERFR. FEHRITIE
AT 2021 FHiRH “+OA” HEBRTIWRE-PRE RERSL (FESRAITVEKES, 2021), EffERE
(IEA) FEHFNEEHRITUERANE TR EESET “BRU + TBEBRN ZIATHIK (IEA, 2021).

The industry should actively promote the application of non-coal heating technology. In particular, “fuel decarbonization”
and “electrification” are effective measures to reduce coal consumption. The China National Textile and Apparel Council
also proposed an increase in the proportion of secondary energy sources during the “14th Five-Year Plan” period in 2021.
The International Energy Agency (IEA) similarly predicts that light industries, including the textile sector, will achieve net-
zero emissions mainly through electrification and renewable electricity (IEA, 2021).
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1A%} B4 E% Fuel decarbonization

2HAM, @ HERT , BIRBAXATRIPRRASHRE
K EASARERIPHARRAREANG R, EFEX
ASNMBRENHXBAFEF . REXASNETHE
wE, BEBGANZRRAIBARRASRENTIEME, £
HEFET, RAKIRHREFTHRE AR 50%-
60%.

In the short term, "coal-to-gas" conversion, which involves
using natural gas boilers or combined heat and power
(CHP) systems fueled by natural gas, is the most mature
and economically viable solution, especially in regions with
low-cost natural gas. Although natural gas is still a fossil
fuel, it is considered a transitional fuel towards renewable
energy systems. Under similar conditions, natural gas emits
50%-60% less carbon compared to coal while providing an
equivalent amount of heat.

B Sk Electrification

MAREBIURPREARANPKBRBNEERZEZ —
BERHNBESURAGEBRRIPIARKEAR, Hp, ARK
RiEd B AR ELFIEMBIFBERRAE, BESET
IRRRRAE, BETULSIEE 1.5 H4EERE (COP) |,
XEBZRAEEBNIRASRASHEXELLAEERZS N
NEFETEEERSIH. BRI, BREARRAREESHRTL
FRMAIRS (Zuberi et al., 2023), FitRFEEBEK
IR ABESTo

Electrifying heating equipment is one of the main pathways

for medium- to long-term decarbonization of low- to medium-
temperature heat. Common electrification technologies
include electric boilers and heat pump systems. Heat pump
technology, in particular, uses electricity to drive refrigerants
to absorb heat in low-temperature environments and release
heat in high-temperature environments, which allows heat
pump to achieve a coefficient of performance (COP) of over
1.5, making this technology highly attractive in terms of cost
competitiveness compared to natural gas or coal. At present,
high-temperature heat pump technology is being piloted in
the textile industry (Zuberi et al., 2023), and is expected to
have great application potential in the future.
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S—MEGEXEANFARBEI T EMIBERANER, EEANBEIZH, LR, RE.
ENTEMBELS BEAE—NEBRNKBPRHIT, KEPRFT FTERLEFEERENK, X2
LELZHMARERENRARRE, Hitt, MEEZIZERATERIVFIREEKNFEIZ
B LA R 8ERHFE (Fashion for Good, 2022), 2022 % 6 B, Fashion for Good /B &}
T D(R)YE Factory of the Future B, JCETHAMMGIEMAGSENZIEH, SEM
EMEEM T AFEIMIAED (Fashion for Good, 2022), 4, EERCIFHE /TRER D
LM ERS5K 89% BIHEME (Fashion for Good, 2022),

FASHION
FOR

Another direction worth attention is to avoid heat demand through dry processing.
In the conventional wet process, pretreatment, dyeing, printing and finishing are
carried out in a huge tank filled with hot water. This is the root cause of the high
carbon emissions associated with wet processing. Therefore, transitioning from wet
processing to dry processing, which requires minimal or no water, can significantly
reduce energy consumption (Fashion for Good, 2022). In June 2022, Fashion for
Good launched the D(R)YE Factory of the Future project, which brings together
several innovations in textile pretreatment and dyeing to accelerate the transition
from wet to dry processing (Fashion for Good, 2022). It is estimated that selected
innovations have the potential to reduce emissions by up to 89% at this stage
(Fashion for Good, 2022).

2=l case

REVEWRAR A TRE LI BARHERRR A
BB, B 2013 Fig, KB EET
[T#HITEE TS, ARNBEZES BXRRERER
RIS MR AS R, HAE 2017 FEBEAE

Bosideng has always been committed to promoting
the decarbonization of fuels and the electrification
of energy in upstream factories. Since 2013,
Bosideng has been conducting surveys and
evaluations of upstream factories, providing
strategic guidance and technical support for
suppliers to phase out coal-fired equipment, and
helped phase out all necessary coal-fired boilers
and electric motors in 2017. Since its launch, the
project has reduced more than 4,500 MWh of
energy consumption.

T 2B ENRERPMBET. ZBEBR
LR R I B BERHAER 4,500 JK R,
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Switching to Renewable Electricity

HEABEBNERUMRETUWHRRNXE. BIEKMm
=, NATBERNNENERREENZMAR: —
BAN=REEERARENUBINE, EHABLER
PRI AR R Bt b ; — £k 4 2 i Y REIROE B8 AR 1 9
F, BEHBRESURARNEANEATE, JEER
NHERBHE B ZE LK (Science Based Targets
& World Resources Institute, 2019; World Resources
Institute & Apparel Impact Institute, 2021), &2 =
57 AV IREN AT B A B AR ELE,
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Deploying renewable electricity is key to decarbonizing
the fashion industry. Specifically, the impact of renewable
electricity varies depending on supply chain tiers: the
energy consumption of tier-1 and tier-3 suppliers is
dominated by electricity, and the use of renewable
electricity will facilitate rapid decarbonization; the energy
consumption of tier-2 suppliers today is mainly heat, but
as heating electrification technologies mature and costs
fall, the emission reduction potential from renewable
electricity will increase (Science Based Targets & World
Resources Institute, 2019; World Resources Institute &
Apparel Impact Institute, 2021). Table 2 summarizes the
main renewable electricity procurement mechanisms in
China.

®2: PEFERWRN (FEWLRRFR, 2022)

Table 2: Procurement Mechanisms of Renewable Electricity in China (Rocky Mountain Institute, 2022)

#1% Mechanism
AIBEERBNPKERS
(Eng=8)
trading of renewable energy

electricity (direct purchased
electricity)

..............................................................

RiE B EEROHNEI R IFK AT B LR LW B 2L RTIE
B, ﬁ%l«bﬁﬁ}%%iﬂlﬁrﬁﬂﬁé%ﬁﬁﬁ

A certificate issued by the National Renewable Energy Information Management
Centre for each MWh of non-hydro renewable energy on-grid electricity to prove

HERTELRE
FERNIEE (FE)
Green Power Certificate
(Green Certificate)

3R Description

D IR RRRERLSEVARF (HREREAFENRE) ZEEITHNHEERSH
Medium and long-term ' Electricity Purchase and Sales Contract signed by and between renewable
energy generation corporations and corporate users or on behalf of power agents

environmental attributes and green electricity consumption

SHEAHINRS
(FRs&EE)

Distributed market-oriented
transactions (electricity sales
nearby)

..............................................................

eIV EER R BERE

BiEgAEPRFD
Direct investment in
centralized wind power and
photovoltaic projects

..............................................................

EWEHRNERZESTRARADBANBLEBIKRE, FENBHECHEAR

BARSHRARNTE
Distributed wind power and
photovoltaic projects in the

premise

REEW

B AFEE HIHN S KNS TFRE—EMB SR B WELEE
Corporate users may purchase green power from distributed projects in the same
distribution network through market-based transactions

E RRBIE, HABMERDFREN
. Corporations directly invest in renewable energy generation projects and have
' partial ownership of the projects

Corporations directly install distributed photovoltaic or distributed wind power
generation equipment in the premise, and the electricity generated is used by
themselves or for on-grid
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ER “KEE FELRGEN—ED, & RMLR IR
SAET 2025 FREFEBENEEABERIRDN 1 5 OO
LGB AN E] 25%, KD HRHECH LN 75 M L A] B )

48R, BRIFEHNERTMAHEENEEIA RE

16.76 JKE, JINNBERNBEX 45 KR, XMW
ZEIK 1,500 AR, UbHh, EBo AN i@
ZEFRETBAERRRIEBNSG IR R,

As part of its “Always Better” sustainability
strategy, PUMA has pledged to increase the
proportion of renewable energy used by major
suppliers to 25% by 2025. PUMA has promoted
suppliers to purchase renewable energy for a long
time. Currently, Chinese suppliers have 16.76
MW of rooftop solar capacity, 45 MW of off-site
wind energy, and 15 million kWh of purchased
green power. In addition, some suppliers also
obtain green electricity by purchasing international
renewable energy certificates.

15

million kWh of purchased green power

KR EDEN

source: about.puma.com
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Carbon Negative Solutions

NTFEMRPLEZEEN BRFTEBHANDARA N,
TULRERRAEFAMEFBNRFELES X, MR
BEESZEFANBENIREERTE R, LEYMESHER
Fafl, HEAFNmEEEYTEEFIERRI LS
ER MR SRR — ALK, SRERHEMREEMT
RiR#, fEAREKE. BRBENMIREME, F&
ARV FEEERNBERET, JUERLER R
BBVIER, BIAPGRRIT LSS B FZHIK

For the end-of-life components of down apparel that
cannot be reused or need to be phased out, the industry
needs to explore end-of-life treatment methods to
minimize or avoid landfilling or incineration as solid
waste. Taking bio-based fabrics as an example, the
carbon in their raw material comes from CO2 in the
atmosphere absorbed by plants through photosynthesis.
By processing shredded fabric into panels used for
park benches, building walls, and floors, and ensuring
their long-term operation for decades or more, these
materials can contribute to a negative carbon impact.
This approach helps the down apparel industry achieve
net-zero emissions throughout the value chain.

EBEERMEES KA, ATUNESRE
G#TMELABMNA, BEREFEREFRLN
MREEANUERARATESHF, HELD
FrEE, 8. REFHAGIMKEA. A MR
BiRE, RUTHEERX ENARESHR,

Through technological innovation, Shanghai Jieda
New Materials ( L8 Z #H# %) can physically
reuse blended waste spinning in the way of
melting the originally incompatible polyester and
cotton linen and even button zippers into spun
fiber composite particles to make furniture, outdoor
floors and wall panels by extrusion, injection,
molding, etc., truly realizing carbon-negative
composite material.
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Towards Net Zero:
Becoming Climate Positive beyond Value Chain

PARITWAERN—TNERREI= L, MXEFERNBESHRER, ENERITILF RSN ETEUS
BHBE N — BRARPHRITLE “BFE” o ARNAATPHARTUEDEMITI. BREFZSBH
B STERANHNIE

Given its size and nature, the down apparel industry not only carries the responsibility to reduce its carbon
footprint, but also showcase the potential to drive beyond value chain mitigation — growing its carbon
handprint. This chapter presents the opportunities the industry possesses to drive emissions reduction in
other industries and daily life.
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Promoting the Development of Textile Recycling Industry

RETUR—TMEBERGRAMBFIRNITIL, Hb g
BT BRRALTHINNG . B PHF ARG T EINFL.
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The apparel industry has a huge demand for fiber
materials, including various natural fibers such as cotton,
linen, down, etc., and synthetic fibers such as polyester,
nylon, etc. Recycled fibers offer a sustainable fiber
alternative for the apparel industry.
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At present, one of the major challenges that the textile
recycling industry faces is high recycling costs and lack
of economies of scale. The down apparel industry may
leverage its relatively high product value to become one
of the breakthroughs to promote the development of
textile recycling industry.
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S iser 4ozl & B Supporting the development of the fibre recycling industry
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At present, the production cost of recycled fiber is usually high, which makes the products made from recycled
fibers usually more expensive than regular products. Considering the rise of fast fashion and the its reliance
on low-cost clothing, it is undoubtedly adds difficulties to the development of textile recycling industry.
Comparatively, down apparel, with their higher product value, likely to face a relatively smaller impact when
adopting recycled fibers, making it easier to increase the market acceptance of down apparel using recycled
fiber.

5P EFEAIERURELEET Creating a recycling and regenerative model with users

MR BB A R AR TR REHEN, FRAEE L, HEERBURTITIESEL MW ANERBER
SIS ENG], UEHFFRIBRERHEZEIR. ZERESTHASTARA—EHOEREHFRERAK
ey, EUFEIRZNFARRARBAE BXRERTAMENNNE, SFEREMIFRERH.

A scalable recycling system depends on a continuous supply of raw materials, which to a large extent
depends on the industry’s ability to establish a participatory mechanism that is attractive enough for people
to gradually develop the habit of recycling old clothes. Companies need to think about how to ensure that the
public perceives the value of recycling old clothes, including cash and non-cash incentives, considering that a
large part of current social behavior is not yet driven by environmental factors.

S1EIEE B T4 B Collaborating to cultivate the market for recycled fiber applications

WMERARHARTIWECNER RNz — B BISHER (FIIREHTL) FREME, BIMIX
HERFBEAENARESR, HUBREKS M, BXRATEYNRREHNA, BRAILUEN~aNERK
MIERE, WEPEBRENRENMWENRE, IPARTL “HE" =HE7,

New material technologies play a crucial role in driving the advancement of down apparel industry. By
collaborating with fast-moving consumer goods, such as the beverage industry, companies can establish
a closed-loop chain from beverage packaging to recycled fibers. Through the launch of cross-industry
collaborative products, companies not only reduce the waste production, but also enhance product
differentiation and topicality. These actions capture consumers’ attention and stimulate their purchase desire,
ultimately empowering the down apparel industry to stand out.
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its excellent warmth and lightweight nature. However,
the value of down extends far beyond these aspects.
Among all insulating materials, down has the lowest
carbon footprint. According to the International Down and
Feather Bureau, natural down has 18 times less impact
on climate change than polyester filling (IDFB, 2019).
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: o . versatility of down apparel across a wider range of temperature and humidity
H PHANHEB LR ALZT, SHRETYAFTERN conditions, thereby increasing the utilization of down apparel. Alternatively, through
," e, BEMRPAPNERTR, RAPATSIEZ L detachable and modular design, transform down apparel from being solely for cold
1 N weather into garments suitable for multiple seasons.
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TITHPRERIF @t E T EYIPEARRY (IDFB, 2019), )
Down is loved by consumers around the world due to N
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Additionally, all by-products of down processing are
biodegradable (IDFB, 2019).

Developing
multi-occasions

With the trend of increasing occasion-specific and functionalized clothing demand,
continuously explore sub-categories suitable for down products through the design
concept of “lightweight down apparel + occasion-specific clothing”. For example,
incorporating business elements such as a tailored fit for business settings and
adding elegant features such as a stand-up collar for office environment. This
allows down apparel to provide diversified fashion styles while meeting the needs of
consumers for warmth.
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In September 2022, Bosideng held a big show in Shanghai, at which
the light down apparel was redefined. By applying different concepts
to the down apparels that Bosideng excels at, Bosideng integrates
classic sweatshirts, knits and other century-old items with thermal
down apparels, which greatly enriches the diversity of ultralight
down apparels and realizes multi-scenario and cross-seasonal wear
needs. “New generation of ultralight down jackets” is also the third
“innovation” that Bosideng launched in the down apparel industry after
proposing the “fashioning” of down apparels in 1995 and initiating the
“green environmental protection reform of cold-proof clothes” in 2001.

EHBARM =LA R REMN R, T
R@EE = melH, ITEBET. SYRRKRE,
KM —KZHF" —KEF , B8y K
P~ N BT R,

Therefore, In the era of consumption and
industrial upgrading, the industry should
focus on product innovation to create
clothing that can be worn across seasons
and in various occasions, so as to realize the
concept of “one garment, multiple uses and
frequent use”.

——\ e

KR KEBEEW

source: company.bosi
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Cultivating Green Lifestyle
among the Public
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In recent years, more brands have launched outdoor
down apparels that are more friendly to outdoor
newcomers. Compared to traditional outdoor down
apparel, these garments provide better comfort and
wearability, making them more conducive to cultivating
public interest in outdoor sports.
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According to a survey conducted in the United States,
increased engagement in outdoor activities bring benefits
in combating climate change, as people can develop a
greater concern for climate change by increasing their

connection with nature, which in turn influences their daily
behaviors (Knight & Hao, 2022).
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Meanwhile, the all-weather and all-occasions products
not only meet consumers’ outdoor needs, but also provide
necessary support for their green urban lifestyle, allowing

consumers to commute in a low-carbon way such as by
walking and cycling.

PARTUFTBIFRFINGR. TERB]E. FX
BYFmERE EARBETEEZBEESN, #
B ZHAFF G R EERMIFIR R,

The down apparel industry can cultivate a green lifestyle
among the public by organizing outdoor activities,
creating eco-friendly stores, and developing adaptive
products. These initiatives will encourage more people
to pay attention to climate and environmental impacts
and adopt green practices in their lives.The down
apparel industry can cultivate a green lifestyle among
the public by organizing outdoor activities, creating eco-
friendly stores, and developing adaptive products. These
initiatives will encourage more people to pay attention
to climate and environmental impacts and adopt green
practices in their lives.

2022 &, 4t (The North Face) HIRKZMEEESN It's More Than A Jacket @—M S EL &K AT
55 ZERHEHEENERIZIZNMENBIN,. EFEN—FH, ItEAFTFLERMEXAFRIMIIZEZMN
B RS ENER, ERES5ENEHRMAENRE—LE, HEIEILES A LMK ZREY
EEEREN—MERE, ATERE” RUERLMITUARMITIRRE RANFEFFT O

In 2022, The North Face’s fall brand event “It's More Than A Jacket” was an initiative that honored and
celebrated the adventurous memories and stories created throughout the company’s more than 55-year
history. Over the past year, The North Face has called on global community users to share stories and
images of their favorite North Face products, which along with the stories of North Face athletes and
ambassadors, were displayed in an archive launched by North Face in partnership with the San Francisco
Museum of Modern Art to show how North Face products inspire them and their curiosity to explore nature.

50



Towards Net Zero EMISSIONS

TA R
Outlook

BHEE BT
Jiang Nanqing

PERRESSFZBRIEEETESHS
K, BAEFIREEXRBEER

SHAMTUWKAS BARR. ARHIBEEX, P4
TURGRT IR~ am, PHARMH LEERETH
BT, H58R. R, SEMBEHEX, HIERE
LB PABRE, ENAZILMIKIEE,

PEAYBNBNG TN, P oMARSSB9MmHRE S E
EIKFRHREY 45%, XRBAFNEEHNT —MLUEREN
FEZFSIZENMR. ITBMNEFIREIER R, BERTLR
BRIFME, WAIURMER, HEIHMIER, TX%
BgiEF, FRNEFRABEZETHE, BT il
BEI K], XEBEFELTH~WENDE, HEES
S5EA, FamEmpsE HRmRERE RN,

FERREZUHE. RE “+HE" REHNEFMNEHR
B XERHNNERT, HREFRERBEMNMES
Bir, U FERE, BREEFRMNIFEENE, B
SR IKH, RRFEARNFE, UREZEEE
BEEFNAIRSE,

TUFEREBAMRAE, SERMMPMI H

51

Secretary-General of the Green Cycle Inclusive Committee
(FARBEHFEEEZES) of the All-China Environment
Federation, and a former National Project Officer of
the United Nations Environment Programme

The textile industry has long been closely related to
the natural environment and human society. The down
industry is a unique product in the textile industry, whose
raw materials of upstream comes from the poultry
industry and is also related to energy, textiles and
packaging materials. We need to keep everyone warm
without warming the planet.

Chinese per capita income has exceeded RMB10,000,
and the carbon emissions of products and services also
account for 45% of global carbon emissions, indicating
that we have entered a stage where consumption
is the main economic engine. Connecting from the
production end to the consumption side can not only
improve resource efficiency, but also discover demand
and promote innovation and consumption. In this
transformation process, the traditional economic model
has been challenged, and goes beyond the boundary
of its capacity, as such, the collaboration of upstream
and downstream industrial chains and the participation
of consumers are required in order to build a new digital
low-carbon circular economy model.

Driven by the global climate change agreement, the
development outline during China’s “14th Five-Year Plan”
period, and the dual carbon goals, policies are setting
environmental and social goals, and companies need to
transform to reduce energy and resource consumption
costs, reduce energy dependence, and achieve greater
profits, as well as consider more of consumer preferences
and public attitudes.
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The need for industries to set targets and emission
reduction targets aimed at achieving carbon-neutral
factories and covering supply chain decarbonization,
which requires companies to change the way they
operate. On the one hand, if companies continue to
increase production, they need to improve the energy
efficiency during the production process and reduce the
energy consumption of the products produced. On the
other hand, more renewable energy and recycling are
needed to decouple from energy and resources. The
supply chain should be managed with the full life cycle,
including packaging, transportation, waste production and
recycling.

The down apparel value chain, from raw materials to
product design, factory production, and to product sales,
has the potential to achieve low-carbon sustainable
development. Down comes from the poultry industry,
which avoids carbon emissions from waste disposal.
Since it is durable and can be used for many years, the
product has a low carbon footprint. Polyester and nylon
clothing fabrics can be made of recycled materials. The
high added value of the products ensures the formation
of a closed-loop chain of recycling. Agricultural carbon
sinks in upstream supply chains, zero-carbon factories
in production processes, and downstream recycling can
all be better integrated with carbon market mechanisms.
Although carbon emission reductions in consumer goods
markets cannot be traded directly at present, in the
future, companies’ investments in carbon assets will be
amplified, bringing them greater returns on the carbon
they absorb or decrease.

China already has brands like Bosideng, where brand
culture is equally important as fashion. Brands may
join forces with a broader ecosystem of supply chain
partners as well as regulators and decision-makers to
create markets for green solutions and make them more
economical
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Chief Researcher of Social Responsibility Office of
China National Textile and Apparel Council

“The Development Outline during the ‘14th Five-Year
Plan’ Period for the Textile Industry” has established the
development direction of “innovation-driven science and
technology industry, culture-led fashion industry, and
responsibility-oriented green industry” for China’s textile
and garment industry, and set a clear and inspiring “2035
long-term goal” for the industry, that is, China’s textile
industry should become “the main driver of the world’s
textile technology, an important leader of global fashion,
and a strong promoter of sustainable development”.

Down apparel is one of the categories that fully reflects
the opportunities and challenges brought by the
development direction of “science and technology, fashion
and green” in various garment products. The basic cold-
proof function of down apparels requires more abundant
and sophisticated technological content, and the bloated
feeling and technological element attached to the cold-
proof function may also challenge the “fashionability”
of down apparels. Moreover, down apparels’ relatively
complex manufacturing process, diversified raw materials,
extensive value chain and demand growth due to climate
change have also put pressure on the green and low-
carbon development of the down apparel industry.
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As a global center for the design, manufacture
and consumption of down apparels, China’s down
apparel industry has made many beneficial attempts
in coordinating the relationship among the three
development directions of “science and technology,
fashion and green” in the past few years, and has also
made remarkable progress. In particular, in terms of how
to make full use of science and technology to promote
green development and meet the increasing fashion
needs of global consumers in low-carbon development,
China’s down apparel industry is striding forward as a
“driver, leader and promoter”.

In the meantime, the development path of “science and
technology, fashion and green” is endless, and China’s
down apparel industry must still be down-to-earth,
deeply cultivated, and keep exploring a higher quality
low-carbon development mode, and properly deal with
various contradictions in the low-carbon transformation.
In particular, how to continuously improve the green and
low-carbon level of raw materials, production processes
and value chains (including the recycling and reuse of
used clothes) in the perspective of the whole life cycle of
products is still a key challenge that the industry needs to
address in partnership with various stakeholders.

Therefore, it is hoped that this “Towards Net Zero
Emissions: A Study on the High-quality Low-carbon
Transformation Path of the Down Apparel Industry” can
provide enterprises in China’s down apparel industry
with a good understanding of low-carbon development
concepts, methodologies and technical routes, and also
help arouse the attention and support of stakeholders,
including consumers, for the green and low-carbon
development of the industry.
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Principal Consultant of SynTao Zero Carbon Corporate
Action Initiative, member of Guangdong Provincial
Expert Committee on Carbon Inclusion ( ["FR & xS E
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In 1789 when the steam engine replaced water power
and textile mills were equipped with coal and steam-
powered cotton spinning, it became the first industry
category to start the first industrial revolution. More than
200 years later, the wave of zero-carbon transformation
with “new energy, new materials, new intelligence, and
new processes” as the core driving force is changing the
production methods of many traditional industries, and
has also given new life to this long-established textiles
and garment industry. Taking down apparels as an
example, the depth and breadth of value chain reshaping
by the zero-carbon transformation in the next four
decades may go beyond the process of “steam engine
creating modern cotton spinning industry”.

Zero-carbon transformation is a systemic change, and
the down apparel value chain runs through the first,
the second and the third industries. While realizing
its own innovation and upgrading, each process can
create application scenarios for the development of
green economic elements. In factories, green electricity,
represented by solar photovoltaics, has begun to drive
fabric processing and garment manufacturing, and
through heat pump technology, it will gradually replace
the traditional wet process and steam demand. In terms
of raw materials, in addition to down, fabric innovation
also reflects the trend of zero carbon - biorefining,
recycled materials or CO2 synthetic raw materials all give
fabrics more evolutionary possibilities.

The zero-carbon transformation is a productivity
revolution, with new intelligence and processes reshaping
the apparel value chain, which not only increases
efficiency, reduces the value chain’s carbon footprint,
but also improves the cost structure. Taking Bosideng
as an example, the “Internet + big data + intelligent
manufacturing” model has been used to open up the
process of front-end sales, mid-end inventory and
back-end supply chain production, and a national-level
intelligent manufacturing demonstration factory and an
industry-leading central intelligent distribution center
have been built to achieve product design optimization
based on omni-channel data and inventory distribution
automatically matched by the system. “Digital intelligence
empowerment” is making the whole link from designers
to consumers more agile and efficient, not only diluting
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the carbon footprint of each product’s circulation process,
but also achieving “large-scale and effective production”
to avoid waste under the extensive mode of “large inflow,
large outflow”.

The zero-carbon revolution is a lifestyle revolution, and
the new generation of consumers has become deeply
involved in shaping sustainable fashion. Down apparel
brands may evolve to “pan-down + green lifestyle”
brands. Down apparels were born in outdoor scenarios,
and the rise of outdoor sports also explains the
connotation of the change from industrial civilization to
ecological civilization - nature, no longer simply people’s
means of production or conquering objects, is returning
to a “place of residence” and “place of gazing”. The
demand of a new generation of consumers for clothes
has also shifted from “functional needs” to “experience
needs” and “meaning needs” - on the basis of its natural
environmental friendliness, down products may explore
high value-added items with “black technology + green
fashion”, carry out cross-border and co-branded zero-
carbon product innovation, deeply participate in the
shaping of green lifestyles, and use products as a
medium to interpret the zero-carbon value of upstream
green value chains and recycling systems to consumers.

To move towards carbon neutrality, the opportunities
outweigh the challenges. The high-quality zero-carbon
transition path presents the characteristics of “negative
cost-zero emission-positive growth”. China has a
population base of 1.4 billion and a super-large consumer
market with more than 400 million middle-income groups.
Focusing on the global market in the new era, the rise
of domestic brands represented by Bosideng will not
only achieve mutual achievements and green upgrading
with China’s apparel value chain, but also work with new
consumers to take climate action and create attractive
green lifestyles to build brand meaning and support the
internationalization of brand influence.

A straw shows which way the wind blows. The exploration
of China’s down apparel value chain at the low-carbon
concept and practice level reflects the great potential of
green upgrading of China’s supply chain and consumer
market, and has an inspiring and exemplary effect on the
low-carbon transformation and high-quality development
of the apparel industry.
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Paris Agreement

An international treaty adopted by the 195 member states
of the United Nations at the 2015 climate summit to address
climate change mitigation, adaptation and financing.

Ethical consumption

When purchasing products or services, take into account
their environmental, social and ethical impacts, as well as
the values and business practices of a company or brand.

Low-carbon transition

The process of transforming the traditional high-carbon
economic model into a low-carbon, environmentally friendly
and sustainable economic model.

Electrification

By replacing or transforming equipment, the use of electricity
to meet power, heat and other energy needs so as to replace
the fossil fuels that would otherwise be consumed.

ESG investment

Incorporating corporate environmental, social and
governance (ESG) elements into investment strategies that
may lead to sustainable investment and lower potential risks.

Goal of nationally determined contributions

According to the requirements of the United Nations
Framework Convention on Climate Change, the
governments of various countries independently formulate
the goals and plans for emission reduction and response to
climate change.

Value chain

From raw material production, processing, manufacturing,
shipping and retailing to product use and disposal.

Net zero

The goal of reducing net greenhouse gas emissions as close
to zero as possible over a specified time period. This means
that any emissions that fail to be reduced will be absorbed
by other mechanisms, such as through oceans and forests.

Renewable electricity/green electricity

Electricity converted from renewable energy through different
technologies.
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Renewable energy

Energy from natural resources, such as solar energy, wind
power, tidal energy, geothermal energy, hydropower, and
biogas, which is inexhaustible.

Climate change
Long-term changes in temperature and weather patterns.
Carbon handprint

Actions that have a positive climate impact outside their own
value chain.

Carbon neutrality

The carbon dioxide emissions of enterprises, organizations
or governments over a certain period of time being offset
completely through the use of low-carbon energy to replace
fossil fuels, afforestation, energy conservation and emission
reduction, etc., achieving the offset of carbon dioxide or
greenhouse gas emissions generated by the enterprises,
organizations or governments themselves.

Carbon footprint

The total amount of greenhouse gas emissions caused by a
person, event, organization, service or product.

Greenhouse gases

Natural and anthropogenic gaseous constituents of the
atmosphere that absorb and re-emit infrared radiation. The
Kyoto Protocol stipulates six greenhouse gases, including
carbon dioxide (CO2), methane (CH4), nitrous oxide (N20),
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulfur
hexafluoride (SF6).

Tier 1 suppliers

Suppliers responsible for assembling and manufacturing final
products.

Tier 2 suppliers

Suppliers responsible for the production and processing of
materials that are used directly in finished products.

Tier 3 suppliers

Suppliers responsible for processing raw materials into yarn and
other intermediate products.

Tier 4 suppliers

Suppliers responsible for cultivating and extracting raw materials
from the earth, plants or animals.
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