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INNOVATION OF SPECIAL WORKWEAR DRIVEN BY SUSTAINABLE DESIGN:
RESEARCH ON PRACTICAL PATHWAYS AND STRATEGIES

With the accelerated advancement of the industrial process and the continuous upgrading of industrial structures,
human work categories and work fields are constantly expanding, and under the status quo of the improvement of
practitioners' health awareness and operation efficiency requirements, the corresponding demand for professional special
workwear is constantly increasing. At the same time, as the textile and apparel industry is the world's second-largest
polluting industry, its sustainable development has become an important topic for all sectors of society. Therefore, this
study focuses on the practical innovation design of contemporary special workwear, taking special workwear research
as an example, explore the application pathways of sustainable design in the field of functional clothing design. Firstly,
taking the classification and design element analysis of special workwear as the entry point, combining case analysis
and literature research to systematically review the three major basic principles of sustainable clothing design: green
ecological design, lifecycle design, and humanistic care design; then, on this basis, from the four aspects of zero-waste
design, sustainable material design, silhouette structur design, and clothing lifecycle design, this study summarizes and
proposes practical innovation design strategies for special workwear based on the concept of sustainable design. The
strategies emphasize that special workwear design not only meets the wearing demands corresponding to user operations
but also emphasizes the humanistic care and environmental friendliness of its design. By systematically integrating
sustainable design concepts into the design practice of special workwear, this study aims to ensure better sustainability
on the premise of guaranteeing its performance, providing certain theoretical support and design guidance for the
sustainable design of modern workwear.

Key words: sustainable design, special workwear, practical design, clothing design, green design, humanistic care.
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THHOBAIIII CHEIIAJTBHOT'O POBOYOI'O OJSTY, 3YMOBJIEHI CTAJIUM
JTU3AMHOM: TOCJIIKEHHS MPAKTUYHUX HIJIAXIB TA CTPATETTI

3 npuckopenum po3sumrom iHOYCmpianbHO20 npoyecy ma 6e3nepeperor0 MoOepHI3ayiclo NPOMUCIOBUX CINPYKIYD,
Kamezopii ma cgepu 1o0CcvKoi npayi NOCMIUHO POUUPIOIOMBCS, | 8 YMOBAX NIOGUWEHHS 00I3HAHOCMI NPAKMUKYIOYUX
gaxisyie npo 300po6'ss ma eumoz 0o onepayilinoi epexmusHocmi, 8iONOGIOHUT noNum Ha npoghecitinull cneyianbHul
pobouUll 0052 HeBNUHHO 3pocmae. BoOHouac, 0CKiNbKU MeKCMUIbHA Md WEElHA NPOMUCTIOBICIb € OPY2OI0 3d BeTUUUHONO
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3a0pyOHI0I0Y0I0 2any3310 Y c8imi, i cmanuil po36UMOK CMA8 BaANCIUBOI0 MEMOIO OISl 6CIX 6epcme cycnintbemea. Tomy ye
00CTIOAHCEHHS 30CEPEONCYEMBbCI HA NPAKMUYHOMY IHHOBAYIIHOMY OU3AUHI CYYACHO20 CReYidbHO20 poboyoeo 0052y, ma,
bepyuu 3a npuKaa0 00CIIOHCEHHSA CReYidIbHO20 POOOU020 0052, BUBHAE WIAXU 3ACMOCYBAHHS CIANI020 OU3AUHY 6 2ATY31
npoexkmy8anus QyHkyionarvHo2o oosey. Ilo-nepue, bepyuu 3a 8ionpasny mouxy Kiacugikayito ma amaniz eilemenmis
Ou3aliny cneyianbHozo pobouozo 0052y, NOEOHYIOUU aHaNi3 Kelicie ma aimepanmyphe 00Cai0dNcen s 0I5 CUCTEMAMUYHO20
027180y MPbOX OCHOGHUX OA308UX NPUHYUNIE CMAN020 OU3AUHY 0052Y: 3€1eH020 EeKON02IUH020 OU3AUHY, OU3AUHY
JACUMMEBO20 YUKTY MA OUZAUHY SYMAHICIUYHOL mypOomu,; nomim, Ha Yill OCHOGI, 3 HOMUPLOX ACNEKmis: 0e36i0X00H020
ouzauiny, OU3alHy 3i CIManux mamepianis, OU3alHy CULYemHOl KOHCMPYKYIl ma OU3auHy JcUmmeso2o Yukiy oosey, ye
00CIIOHCEHHSA Y3a2AIbHIOE A NPONOHYE cmpamezii NPAKMUYHO20 THHOBAYINIHO20 OU3AlHY OJi CNeyianrbHo20 pobo402o
0052y, Wo 6azyiomsvca Ha KoHyenyii cmanozo ouzauny. Cmpamezii niokpecaoioms, wo OuU3aliH cneyiarbHo2o0 pobo4oeo
00512y He auuie 3a0080MbHAE GUMOSU 00 HOCIHHA, WO BIONOGIOAIOMb POOOUUM ONePayiam KOpUcmysaua, aie i aKyeHnye
yeazy Ha eyMauicmuyHi mypbomi ma exkonociuHocmi 1oeo ousauny. [llnsxom cucmemamuunol inmeepayii KoHyenyii
CManoeo Ou3atty 6 NPAKMUKY NPOeKmy8aHHs CReYianbHO20 pobOH020 00512y, Ye OOCTIONCEHHS MAE HA Memi 3a0e3neyumu
Kpawyy cmanicms 3a YMOBU 2aAPAHMYBAHHS 1020 eKCHIyamayiiHux Xapakmepucmuk, HAOAYU NeeHy MeopemuyHy

NIOMPUMKY ma NPOEKMHI HACAHOBU OISl CIANL020 OU3ALHY CYYACHO20 POOOU020 0052).
Knrouogi cnosa: cmanuil ousaiiv, cneyianvHuti pooouull 0052, NpaKmudHull Ou3atiH, OU3alH 002y, 3eleHuti OU3alH,

2ymaicmuuna mypooma.

Problem Statement. With the high-speed devel-
opment of human society, problems such as the sharp
increase in population quantity, the aggravation of
environmental pollution, and the excessive consump-
tion of resources are becoming more intense. This
not only has an impact on human social life but also
causes destruction to the natural ecological environ-
ment upon which humans rely for survival. In recent
years, sustainable development has become a broad
consensus of humanity, and the sustainable design
concept is gradually being applied in various indus-
tries. As the world's second-largest polluting industry,
the textile and apparel industry's attention to sustain-
able design has been increasing day by day in recent
years (Ma, Rossonet al., 2020: 630—638), and it is
gradually promoting a series of sustainability design
researches to build a bridge effectively linking ele-
ments such as fashion, natural resources, and envi-
ronmental protection (RHiet al., 2023: 84-92). At
the policy level, from the clear proposal of China's
"Dual Carbon" goals and the successive issuance of
the policy documents of the "14th Five-Year Plan for
Industrial Green Development," to the EU "Circular
Economy Action Plan" issued internationally, policy
frameworks constantly construct clear guidance for
the green, circular, and low-carbon development of
the textile and apparel industry.

Analysis of research. Clothing, as one of the
daily necessities of human life, causes resource waste
and environmental pollution in its entire lifecycle of
design, production, sales, use, and recycling. In recent
years, numerous scholars in related disciplines have
unfolded discussions and researches on the sustain-
able aspects of clothing from different perspectives,
primarily divided into the following aspects: The first
aspect, research on sustainable design strategies based
on the clothing product itself. For example: (Lai,
Chang, Lai, & Chang, 2021: 3686) investigated the
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influence of the colors of different shades of indigo
dyed clothing on sustainable design through experi-
ments and surveys; the research of (MacKinnon, Liu,
& Becer, 2025) developed a heat-reversible adhesive
formulation used for clothing assembly, aiming to
promote automated production and the recycling and
utilization of clothing fabrics; (Faysal et al., 2022)
developed a zero-waste process scheme that converts
leftover fabrics from the clothing industry into fibers
and mixes them with virgin cotton in different propor-
tions to produce sustainable yarns. The second aspect,
research on clothing sustainable practice based on
interdisciplinary intersection. For example: (Gurova,
2024: 289-307) explored the clothing consumption
practices of Finland's Generation Z in following
sustainable fashion in daily life, analyzing their pat-
terns and the obstacles they face; (Pranta et al., 2025)
explored effective merchandise recycling planning
strategies in the Western clothing industry; (Kautish
& Khare, 2022: 475-487) explored how to act on
purchase behavior intentions and electronic word-of-
mouth by influencing users' sustainable fashion cog-
nition. The third aspect, research on trends related to
clothing sustainable design, for example: (Jia, Yin,
Chen, & Chen, 2020) reviewed the relationships
among drivers, barriers, practices, and performance
indicators for implementing the circular economy in
the textile and apparel industry, and pointed out future
research directions; (Chowdhury et al., 2022) summa-
rized the sustainable practices implementable in the
clothing industry and their driving factors to provide
guidance for clothing enterprises.

Regarding the research on special workwear, it
mainly concentrates on the design development, design
optimization, and related basic support and applica-
tion of the clothing itself. For example, (Pan, Wang et
al., 2019) optimized the thickness design of each layer
of high-temperature protective clothing based on heat
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conduction theory to achieve the optimal human body
external temperature distribution under specific environ-
mental temperatures and working times; (Dabrowska
et al., 2024: 586) developed an active cooling clothing
system integrating flexible thermoelectric modules for
construction workers, and utilized Al technology com-
bining environmental and physiological data to realize
personalized intelligent regulation of cooling power.
According to literature analysis, it can be known
that current clothing sustainability-related research
mainly unfolds from aspects such as the design, mate-
rial, manufacturing process, and lifecycle of clothing,
as well as related interdisciplinary practices such as
consumption scale, user intention, and education, and
the sustainability-related design of clothing possesses
broad research space. Furthermore, research regard-
ing the sustainable design aspect of special workwear
is relatively less. Therefore, this study starts from
the analysis of design elements of special workwear,
taking the sustainable design concept as guidance to
explore the research of its practical innovation per-
spective. It aims to provide a theoretical basis for the
sustainable design of the textile and apparel industry.
Purpose of the article. This study aims to take the
sustainable design concept as the theoretical core and
special workwear as the research object, to explore its
practical innovation design pathway that possesses
operational performance, humanistic care, and ecolog-
ical friendliness simultaneously. Aiming at the devel-
opment status of the textile and apparel field, conduct
in-depth research on the premise of guaranteeing the
core performance of special workwear, using design
means to make it accurately adapt to user needs while
possessing green design attributes to achieve the goal
of ecological environmental protection. Through
case analysis, dissect the product characteristics and
design elements of special workwear, combining with

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

the systematic review of sustainable design concepts
and related design principles in the clothing field, to
construct a sustainability-oriented innovation design
method system for special workwear. Under the back-
ground of the industrial era, provide empirical and the-
oretical support for green design in the workwear field.

Research analysis. Special workwear refers to the
clothing worn by staff when working in special work
environments, and its design core is the protection
of user life safety and the maintenance of operation
efficiency under specific environments. Its design tar-
gets the protection against physical hazards, chemical
hazards, biological hazards, etc., existing in the work
environment, as well as the improvement of the work
efficiency of operation personnel.

Regarding the design of special workwear, it
mainly possesses characteristics in the following sev-
eral aspects: The first aspect is functional-oriented
design; the original intention of special workwear
design is, through the forms of performance develop-
ment and functional design, to serve as workwear that
resists, isolates, and warns of specific dangers faced
by wearers during the operation process and improves
work efficiency; the second aspect is scenario limi-
tation; the design of special workwear is conducted
strictly according to specific operation scenarios and
work operation processes, and possesses targeted
functional and performance characteristics for differ-
ent operation items; the third aspect is technical inte-
gration; in order to guarantee the professionalism of
the clothing, special workwear integrates the research
of multiple disciplines such as design studies, ergo-
nomics, materials science, etc., and is a product of
interdisciplinary research.

According to the core protection objects and the
main hazard types dealt with by special workwear, it is
classified into the following main categories (Tab. 1):

Table 1
Classification of Special Workwear
Classification . . s . . N
Dimension Main Category Typical Application Scenarios Design Objective
Flame Retardant and | Firefighting, welding, metallurgical Resist flames, high-temperature radiation,
Flame Heat Insulation Type | operations, etc. and contact heat
Retardant aqd Mechanical Protection Machining, forestry, construction operations, etc. Prevent mechanical cutting, impact, or
Heat Insulation | Type puncture
T e .- . .

P f?‘;;le static Protection Electronic industry operations, etc. Eliminate static electricity accumulation
Biochemical Biochemical Chemical production, hazardous chemical Block toxic and harmful chemical
Hlaoz(;_rzmlca Protection Type disposal, epidemic prevention operations, etc. | substances, biological pathogens
Protection Particulate Protection | Mining, phgrmaceutlgal, precision Prevent fine dust intrusion

Type manufacturing operations, etc.

High Visibility Road traffic, railway, emergency rescue Enhance clothing visibility through high-
Environment | Warning Type operations, etc. contrast colors and reflective materials
and Visibility . .. . Maintain the heat-moisture balance and
Protection Climate Adaptability | Outdoor operations, cold storage, extreme comfort of the human body under extreme

Type weather environment operations, etc. climates
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Through systematic research analysis, the research
reviewed the main categories of special workwear as
well as their application scenarios and design objec-
tives. Under this background, it can be found that spe-
cial workwear is applied in multiple scenarios with
special work environments, its varieties are numerous
and possess corresponding design objectives and per-
formance requirements. Therefore, for the practical
innovation design of special workwear, the integration
of the sustainable design concept needs to be conducted
from multiple dimensions and needs to conduct corre-
sponding design according to category characteristics.

In order to be able to integrate the sustainable
design concept into the practical innovation design
targeting multiple categories of special workwear, the
basic principles of sustainable design for generalized
clothing products are analyzed and reviewed, mainly
summarized into the following three aspects:

The first aspect is possessing green ecological
design. Green ecological nature refers to the principle
starting from the perspective of maintaining the entire
ecological environment, taking the decision-making
direction of clothing material selection and produc-
tion methods as the leading factor. In the product
production link, choose more green clean energy and
renewable natural resources; clothing materials first
choose natural green materials, or use means such
as reused materials to maintain the balanced devel-
opment of the ecological environment. For example,
the Chinese brand ICICLE is a case of the fusion of
Eastern philosophy and sustainable design; this brand
continuously explores and adopts environmentally
friendly, renewable new materials, utilizes natural
plant extracted dyes to replace chemical synthetic
dyes containing heavy metals, and in the aspect of
packaging adopts degradable, recyclable environ-
mentally friendly packaging materials. Conduct green
ecological type sustainable design exploration from
multiple dimensions of material selection, dyeing,
manufacturing, as well as packaging peripherals.

The second aspect is lifecycle design. The lifecy-
cle design principle refers to starting from the usage
duration of clothing, extending the lifecycle of cloth-
ing through means such as durability design and
emotional design of clothing. Nowadays, the speed
of update and iteration of clothing products increases
sharply, making their lifecycle seriously shortened,
and making the textile and apparel industry become
a major polluting industry. Designers should take the
sustainable development concept as guidance, use
design means to fully extend the clothing lifecycle,
conduct control in aspects of design conception and
clothing material selection, and reduce the update
speed of clothing products. For example, the outdoor
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clothing brand Arc'teryx uses high weather-resist-
ant materials such as GORE-TEX and launches the
ReBIRD service, aiming to establish a complete eco-
logical closed loop with durability as the core. When
the product is damaged, ReBIRD provides cleaning
and functional repair services such as re-taping and
replacing zippers through the brand's unique pro-
fessional processes. In this form, extend the service
life of clothing and equipment, reduce the discard
and waste caused by equipment damage, and reduce
resource consumption from the root source.

The third aspect is humanistic care design. Human-
istic care refers to the principle that starts from the per-
spective of being people-oriented and the harmonious
coexistence of humans and nature, paying attention
to the physical and mental health of clothing wearers
while conducting green design of products and pro-
tecting the ecological environment. When designing
products, clothing designers should start from clean
energy and natural raw materials, actively adopt envi-
ronmentally friendly materials, and through design
means make the products reduce the emission of toxic
and harmful waste during the processes of processing,
use, discarding, recovery, and recycling, making the
products serve humans while protecting the environ-
ment, and promoting the harmonious getting along of
humans and nature. For example, regarding the deci-
sion to fully switch to organic cotton implemented
by the outdoor clothing brand Patagonia in 1996,
although facing cost increases, Patagonia still decided
to use certified organic cotton in all sportswear series.
This decision is a responsibility for user health and
also an indirect protection for operation personnel at
the production end, profoundly constructing the sus-
tainable design concept system of humanistic care.

Based on the above analysis, this study constructs
a practical innovation design method for special work-
wear based on the sustainable design concept, includ-
ing 4 design principles, elaborating on the sustainable
design development strategies of special workwear
from multiple angles.

Presentation of the main material. After clari-
fying the design characteristics and category analy-
sis of special workwear, summarizing and reviewing
the three major clothing sustainable design princi-
ples of green ecological design, durability design,
and humanistic care design, aiming at the design of
special workwear with diverse categories, this study
constructed practical innovation design strategies for
special workwear based on the sustainable design
concept. Specific design strategies are as follows:

(1) Zero-waste design strategy.

Production and manufacturing are the starting
links of the lifecycle of special workwear and the pri-
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mary links for realizing the principle of green ecolog-
ical nature, and the zero-waste design strategy plays
an important role in enhancing its sustainability. The
goal of this strategy is to minimize the negative impact
on the environment and society, taking maximizing
resource utilization and environmental protection as
the principle. In the production and manufacturing of
special workwear, it means through reducing the con-
sumption of materials as much as possible, which is
mainly realized through cutting and forming technol-
ogies in the design practice of special workwear.

The first aspect is zero-waste cutting design. Zero-
waste cutting refers to planning out the shape and distri-
bution position of each clothing cutting piece from the
clothing design development stage; these cutting pieces
combine into a complete piece of fabric, and after cut-
ting and making, produce no textile waste, maximizing
the fabric utilization rate. Nowadays, the design meth-
ods of zero-waste cutting mainly include the tessellation
method, one-piece cutting, geometric cutting method, as
well as laser cutting seam allowance technology, etc.;
designers select corresponding cutting methods accord-
ing to different fabrics and style designs. In addition,
besides conducting complete zero-waste cutting, it also
derives the remnant reuse strategy of utilizing cutting
remnants to conduct the making of clothing accessories,
parts, etc. Zero-waste cutting design innovates tradi-
tional cutting methods, improves the utilization rate of
making materials in the way of reducing discarded rem-
nants, and promotes the sustainable development of the
textile and apparel industry.

The second aspect is integrated molding design.
Integrated molding design is also called whole-gar-
ment design, which is clothing formed by using tech-
nical means to make clothing use no or a small amount
of stitching and cutting; because omitting the cutting
and stitching steps in production will reduce the gen-
eration of leftovers and remnants, to achieve the goal
of zero waste of raw materials. At the same time,
reducing stitching lines not only means saving cutting
work, but more importantly, it reduces the structural
weaknesses at the seams of special workwear, and is
able to enhance the airtightness of clothing such as the
biochemical hazard protection type.

(2) Sustainable material design strategy.

Material as one of the three elements of clothing,
its environmental performance directly affects the
degree of sustainability of clothing. The sustaina-
ble material design strategy means starting from the
perspective of materials, on the basis of designers
considering the performance and balancing the cost
of special workwear, the design focus should shift
towards ecologically compatible materials to fit the
principles of humanistic care and green ecological
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nature. In the design practice in special workwear, it
mainly manifests in two aspects: the application of
natural environmentally friendly materials and new
environmentally friendly materials.

The first aspect is the application of natural envi-
ronmentally friendly materials. Natural environmen-
tally friendly materials refer to clothing materials
produced from renewable resources such as cotton,
linen, silk, and wool; this kind of material possesses
the characteristics of low pollution to the environment
during production, non-toxic and harmless to human
health during wearing, and renewable and easy to
degrade during recycling. The application of this type
of fabric is able to protect the health of wearers while
guaranteeing ecological balance, possessing both the
safety and green ecological nature of clothing sustain-
able design; in addition, designers can also take the
color and texture of natural materials as design high-
lights to guide users to choose clothing of sustainable
design and protect the natural environment.

The second aspect is the application of new envi-
ronmentally friendly materials. Aiming at the high
strength and high barrier performance requirements of
chemical protective clothing or particulate protective
clothing, relying solely on natural fibers is often dif-
ficult to satisfy. New environmentally friendly fabrics
refer to degradable environmentally friendly fabrics
synthesized by extracting fibers from plants or recycled
materials, and are a kind of fabric that is low pollution,
non-toxic and harmless, degradable, and renewable
and recyclable. With the development of technology,
new environmentally friendly materials have been able
to develop rapidly, and this provides more choices and
guarantees for realizing the sustainable development
of the clothing industry. This type of material not only
retains the excellent physical and mechanical proper-
ties of synthetic fibers but also possesses low carbon
emission and controllable degradation characteris-
tics. It provides a green transition pathway for those
high-performance protective equipment that must rely
on chemical synthetic materials.

(3) Silhouette Structure Design.

Regarding the structure design of special work-
wear, it not only concerns the performance and
appearance of the clothing but is also an important
link for using design means to enhance its sustaina-
bility. Designers, through consideration and optimi-
zation of the structural level of special workwear, can
realize the maximization of clothing functions target-
ing its specific wearing scenarios and the substantial
improvement of its sustainability. In the design prac-
tice in special workwear, it can be manifested in two
aspects: minimalist design and one-garment-multi-
ple-wears design.
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The first aspect is minimalist design. Applying
minimalist design to special workwear design needs to
take user actual needs as the center, emphasizing the
structural design of clothing to let design return to the
essence of functional attributes (&), 2022: 93-95).
The implantation of the minimalist design concept
can effectively enhance the sustainability level of spe-
cial workwear design, focusing on the specific opera-
tion scenarios of the clothing to excavate user actual
needs, rather than blindly piling up functions and
structural elements. It is able to avoid resource waste
caused by the excessive piling up of unnecessary
cumbersome structures in special workwear design,
at the same time preventing clothing function redun-
dancy, avoiding invalid designs where the design fails
to produce positive gain to user operation efficiency
and wearing experience.

The second aspect is one-garment-multiple-wears
design. One-garment-multiple-wears in the special
operation field manifests as the modular and adaptive
design of equipment, making the clothing possess dis-
assembly and combination functions through clothing
structures such as zippers and buckles, making it able
to satisfy different wearing demands to apply to mul-
tiple wearing scenarios (AR et al., 2025: 147-155).
In special workwear of the environment and visibility
protection category, it can obtain more application,
conducting the transformation of corresponding work
scenarios and work environments through disassem-
bling and combining clothing structures and parts.
This strategy breaks the limitation of the single func-
tion of clothing, endowing the single piece of clothing
with use value for multiple scenarios. It effectively
replaces the repeated procurement of multi-category
clothing, enhancing sustainability from the perspec-
tive of enhancing resource utilization rate.

(4) Clothing Lifecycle Design.

Regarding special workwear, due to the particu-
larity of its usage scenarios and the height of per-
formance requirements, it often gradually ends its
lifecycle with the increase of user work and wearing
duration, having a relatively large consumption quan-
tity. The important goal of special workwear sustaina-
ble design is to enhance its durability to delay the time
of entering the disposal process, and clothing lifecy-
cle design is an important means to actually complete
the goal. In the design practice in special workwear, it
can be manifested in two aspects: clothing durability
design and emotional design.

The first aspect is clothing durability design.
Clothing durability design is a design method based
on material, extending the lifecycle of clothing by
improving the durability degree of special workwear
thereby realizing its sustainable design. Starting from
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the durability of materials and processes, select mate-
rials with relatively high oxidation resistance, corro-
sion resistance, abrasion resistance, and even stain
resistance, and adopt sturdy processes to conduct
making and conduct thickening and reinforcement
treatments on easily damaged parts. This strategy,
while enhancing clothing protective performance,
also directly reduces its replacement and discard fre-
quency through the way of extending clothing ser-
vice life, especially targeting special workwear for
physical hazard protection and environmental hazard
protection. While protecting wearer safety, it reduces
resource waste and environmental pressure produced
due to the frequent scrapping of clothing.

The second aspect is emotional design. Regard-
ing the lifecycle of special workwear, besides phys-
ical life, user psychological life is equally critical. In
special workwear design, this strategy manifests as
respect for the professional dignity of operation per-
sonnel as well as care for limb comfort during oper-
ation. Through ways such as the emotional expres-
sion of materials, the adaptability of design, letting
users participate in design, and providing detailed
custom designs such as adding name tags, to realize
the generation of emotional resonance between users
and clothing. When users obtain positive perception
intentions such as sense of security and professional
identity during wearing, they will spontaneously pro-
duce cherishing and maintenance behaviors, thereby
indirectly extending the usage cycle of the product.
In addition, emotional design can also add special
emotional elements in clothing design to guide users
to produce sustainable awareness and environmental
protection awareness (JE 1, et al., 2020: 503-506).

Conclusion. This study starts from the status quo
of typical serious pollution in the development of the
textile and apparel industry, re-examining these prob-
lems taking the sustainable design theory as the core
perspective. Taking special workwear as the research
object, through the macro-classification and charac-
teristic analysis based on its protection essence, it
demonstrated the possibility of realizing the maxi-
mization of ecological benefits and user humanistic
care on the premise of guaranteeing the core design
requirements and clothing performance of special
workwear. On this basis, propose practical innova-
tion design strategies from four aspects: zero-waste
design, sustainable material design, silhouette struc-
ture design, and lifecycle design, converting sustain-
able concepts into specific design frameworks. The
research provides a theoretical basis for conducting
sustainable design thinking to break the inherent
design patterns of traditional special environment
operation equipment.
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This study only uses conceptual analysis as
design-oriented research results; the current focus
lies in constructing its universal design methodology
based on the sustainable design concept taking spe-
cial workwear as the research object. It has not yet
conducted targeted in-depth research and quantitative
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evaluation targeting clothing for a single operation. In
the future research process, it is possible to conduct
development targeting clothing for specific operation
environments based on the design strategy framework
proposed in this study and estimate its sustainability
and practical value by quantitative means.
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