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Executive Summary

The pursuit of Sustainable Development Goal (SDG)
7 (access to affordable, reliable, sustainable and
modern energy for all) and SDG5 (achieve gender
equality and empower all women and girls) are
fundamental to driving economic growth, social
inclusion and environmental sustainability.

Despite progress, as of 2022, 685 million people glob-
ally, primarily in low- and middle-income countries
(LMICs), and heavily concentrated in Sub-Saharan Afri-
ca, remained without access to electricity.! UN Women
estimates that if current trends continue, 341 million
women and girls will lack electricity by 2030, 85 per-
cent of them in Sub-Saharan Africa.? Understanding
progress made towards advancing SDG7 and SDG5
requires a comprehensive look at the ecosystems and
supply chains in which energy operates and the gen-
dered implications therein.

The fashion industry, valued at USD 1.7 trillion and
contributing about 2 percent of global Gross Domestic
Product (GDP), employs more than 300 million people
along its global value chain.? While the industry drives
economic opportunity, serves as an expression of cul-
ture and demonstrates an interconnected globalized
world, it also contributes heavily to environmental deg-
radation. The resource-, energy- and labour-intensive
supply chain means that the industry, particularly the
fast fashion industry, is responsible for an estimated
2-8 percent of global carbon emissions and nearly 20
percent of global wastewater.* Women, who make up a
substantial portion of the industry’s workforce (approx-
imately 60 percent),® are disproportionately affected
by these environmental impacts, facing challenges

such as limited access to resources, low earnings and
vulnerability to climate-related events.

The interconnected challenges of energy poverty, cli-
mate change and genderinequality require integrated,
sustainable solutions. By transitioning to renewable
energy sources, reducing waste and mitigating climate
impacts, the fashion industry can drive significant prog-
ress toward multiple SDGs—including SDG5 (gender
equality), SDG7 (affordable and clean energy), SDG8
(decent work and economic growth), SDG12 (respon-
sible consumption and production) and SDG13 (climate
action). By empowering women—who are essential
to the industry’s operations—and ensuring equitable
access to sustainable energy, the fashion industry can
shift towards a model that promotes both economic
growth and environmental resilience, ultimately paving
the way for a more equitable and sustainable future.

Threads of Transformation: Fashion, Energy & Women
at the Intersection of Climate Action highlights the in-
terconnected challenges and opportunities for the fash-
ion sector to capitalize on to transition to a sustainable
future.

Environmental Impacts of the Fashion Industry

The fashion industry is characterized by complex supply
chains, intensive production and manufacturing pro-
cesses, and significant demand on natural resources.
As aresult, it contributes significantly to environmental
degradation, including air and water pollution, green-
house gas (GHG) emissions and textile waste. The fast
fashion business model exacerbates these challenges,
relying on unsustainable practices like the high-water
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EXECUTIVE SUMMARY

consumption rates of excessive raw material usage and
agricultural cultivation, including cotton, and a reliance
on fossil fuels consumed in the use of synthetic fabrics.
If the status quo continues within the industry, it is
predicted that by 2030, GHG emissions will increase by
more than 60 percent and nearly 73 percent of textiles
will be made from fossil fuels.®

Practices in the fashion industry are resulting in water
scarcity, resource depletion and rising carbon emissions,
with the industry generating approximately 92 million
tonnes of waste annually and using up 4 percent of
global freshwater. These challenges are particularly
impactful in regions already facing water and natural
resource scarcity.” The combined impact of these en-
vironmental challenges underscores the urgent need
for systemic changes across the entire supply chain,
coupled with robust policy interventions and enhanced
partnerships, to transform the fashion sector into a
model of sustainability and resilience.

Sustainable practices and policy interventions across
the entire supply chain are essential for mitigating en-
vironmental harm and addressing the social inequities
that have long plagued the fashion industry. Adopting
circular business models, which have the potential to in-
crease their market share from 3.5 percent to 23 percent
of the global fashion market by 2030,8 using alternative
fibres and natural materials, and investing in new tech-
nologies can lower the sector’s environmental impact.
The UN Framework Convention on Climate Change
(UNFCCC)’s Fashion Industry Charter for Climate Ac-
tion represents international action towards collective
commitment within the fashion sector to significantly
reduce GHG emissions.

Recommendations for stemming the environmental
impact of the fashion industry:

» Strengthen environmental conservation practices by
implementing stringent water stewardship regula-
tions, promoting water-saving technologies, transi-
tioning to the use of sustainable raw materials and
fibres, and encouraging regenerative agricultural
practices.

» Enhance fashion supply chain transparency and ac-
countability through mandatory reporting standards
on environmental impact and labour practices, and
adherence to internationally recognized traceability
frameworks.

» Promote circular fashion models by investing in re-
cycling technologies, incentivizing textile reuse and
upcycling, and educating consumers on these al-
ternatives.

 Drive sustainable consumption through consumer
education via public awareness campaigns, social
marketing strategies, and standardizing labelling
systems that communicate the environmental and
social impacts of garments.

Fashion’s Renewable Energy Imperative

The fashion industry is energy-intensive, consuming
approximately one trillion kilowatt hours (kWh) of elec-
tricity annually, equivalent to a quarter of electricity
consumption in the US in 2023.° This massive energy
demand is exacerbated by the fast fashion business
model, which depends on rapid production cycles ac-
counting for 15-30 percent of energy costs and typically
relies on inefficient, fossil fuel-based energy sources.®
Adding to the complexity, most major fashion brands
currently lack public renewable energy targets for their
supply chains and transparency in energy procurement.

THREADS OF TRANSFORMATION —

Moreover, the industry’s global supply chain relies heav-
ily on LMICs that produce 90 percent of the world'’s
clothing.** Many of these countries face challenges
with grid access and reliability, which are critical for the
energy-intensive processes in garment manufacturing.
These issues are further compounded when countries
attempt to integrate renewable energy sources, which
often require stable grid infrastructure and innovative
technologies to support variable generation from, for
example, solar and wind.*? Limited investment in grid
modernization, storage systems and technologies in
LMICs creates additional barriers in deploying large-
scale renewable energy solutions along the fashion
supply chain.t3

Despite these challenges, transitioning to renewables
is crucial to achieve the SDGs. Considering that energy
costs can account for up to 25 percent of operational ex-
penses,*the declining costs of renewable energy offer
long-term potential savings. Implementing sustainabili-
ty measures to reduce emissions from Tier 2 productions
processes, which include fabric production, dyeing and
finishing, and accounting for 40-70 percent of Scope 3
emissions,*® has been found to be cost-neutral,*® lead-
ing to simultaneous reductions in both emissions and
operational expenses. Beyond cost savings, renewable
energy sources offer significant environmental benefits,
enhance energy diversification, security and system
stability, and reduce reliance on fossil fuels.

Empowering women-led small and medium-sized en-
terprises (SMEs) is pivotal to accelerating the energy
transition across the fashion industry. Women-led SMEs
account for 90 percent of businesses within Africa’s
fashion sector, and renewable energy access can sig-
nificantly enhance the productivity and economic gains
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of these enterprises. There is a critical opportunity to
catalyze inclusive economic growth and gender equal-
ity by integrating renewable energy solutions into the
value chains of women-led SMEs across the continent.”

Beyond the economic benefits of renewable energy
integration, empowering women in the renewable en-
ergy sector contributes to broader societal gains. Wom-
en in leadership roles within energy enterprises have
been associated with enhanced innovation, better
financial performance and more effective risk man-
agement. Moreover, women’s involvement in energy
decision-making processes leads to more inclusive and

sustainable energy solutions.®

To effectively drive the energy transition within the
fashion industry, itis essential to support and empower
women-led SMEs. This includes providing access to
financing, technical training and leadership opportuni-
ties, thereby ensuring that women can fully participate
in and benefit from the shift towards renewable energy.

Recommendations for powering the energy transi-
tion within the fashion industry:

« Promote renewable energy adoption in the fashion
industry by offering targeted financial incentives,
establishing robust energy efficiency standards and
fostering public-private partnerships (PPPs) for green
infrastructure.

« Investininnovation and training for sustainable fash-
ion by funding research & development (R&D) into
sustainable materials and production, the develop-
ment and deployment of energy-efficient machinery,
supporting women-led innovation, and developing
educational curricula focused on green skills and
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clean energy technologies.

« Investin renewable energy solutions for women en-
trepreneurs, particularly in LMICs, by scaling targeted
interventions that provide reliable and affordable
clean energy, offering financial incentives like con-
cessional loans and capacity-building, and develop-
ing innovative investment strategies for women-led
SMEs.

Gender at the Intersection of Fashion, Climate
& Energy

Women disproportionately bear the burden of climate
impacts and limited energy access, while simultane-
ously comprising the majority of the fashion industry’s
workforce. In Africa, women have historically been
central to fashion and textile production and consump-
tion. For example, women workers make up nearly 80
percent of Ethiopia’s apparel industry and 80 percent
of Lesotho’s ready-made apparel sector.® For many
women in the region, manufacturing jobs are the pri-
mary alternative to working in small-scale agriculture.

Women encounter low wages, poor working conditions
and environmental hazards from textile production and
waste. Complex supply chains, in which production
is often shifted to countries with weaker regulations,
obscure responsibility for labour abuses and environ-
mental damage, disproportionately affecting women
in LMICs. This disparity is compounded by structural
barriers that minimize women'’s influence over the in-
dustry’s direction. Women are often concentrated in
low- or zero-income, informal roles like cooking, sewing
and childcare, while men tend to occupy technical and
better paid positions.?® Despite representing 70-80
percent of global consumer spending in fashion, only
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14 percent of major fashion brands have female executives.?! Similarly, women
remain underrepresented across the energy sector: they make up just 22 percent of
the traditional energy workforce, 32 percentin renewables, only 10 percent of energy
sector start-up founders, and hold just 19 percent of senior management roles. There
exists a clear pattern of segregation into non-technical roles and limited access to
higher-paying, leadership positions.??

In fashion production regions, climate change and energy access inequalities further
burden women workers and entrepreneurs, hindering productivity and economic
empowerment while increasing climate vulnerabilities. Environmental degradation
and limited access to modern energy services frequently disrupt women’s work
where production relies on manual processes and inconsistent power supply. These
challenges reduce productivity and expose women to risks to health and safety from
air pollution and extreme temperatures.?® Addressing gender disparities is crucial for
creating a more equitable and sustainable fashion transition.

Recommendations for addressing the gendered impacts of the fashion
industry:

« Integrate gender-responsive approaches into climate and energy policies by man-
dating the collection of gender-disaggregated data, incorporating gender-specific
impact analyses into policy formulation and ensuring women'’s active participation
in decision-making processes.

» Enhance gender equality in the fashion sector by enacting and enforcing legislation
forequal pay and workplace safety, investing in comprehensive capacity-building
programmes for women’s leadership and sustainability, establishing quotas or tar-
gets for women in executive roles, and creating pathways for women to transition
from informal to formal employment.

» Embed women'’s reskilling and upskilling in green skills programmes to ensure they
can participate in and fully benefit from the transition towards renewable energy
and energy-efficient technologies within the evolving fashion industry.

THREADS OF TRANSFORMATION




Introduction

The pursuit of Sustainable Development Goal (SDG)
7 (access to affordable, reliable, sustainable and
modern energy for all) and SDG5 (achieve gender
equality and empower all women and girls) are
fundamental to driving economic growth, social
inclusion and environmental sustainability.?*

Despite progress, as of 2022, 685 million people glob-
ally, primarily in low- and middle-income countries
(LMICs), and heavily concentrated in Sub-Saharan
Africa, remained without access to electricity.?> UN
Women estimates that if current trends continue, 341
million women and girls will lack electricity by 2030, 85
percent of them in Sub-Saharan Africa.?® This energy
access gap significantly impedes progress in other key
development areas such as education, health, decent
work and gender equality, directly linking the global
push for sustainable energy to the fight against climate
change and pursuit of economic equity.

The fashion industry serves as a compelling case study
for the urgent need to transition to clean energy. The
USD 1.7 trillion industry employs more than 300 million
people along its value chain worldwide,?” which includes
agriculture and fibre production, manufacturing, and
retail, and is both a driver of economic opportunity and
a significant contributor to environmental degradation.

Rapid growth in global clothing consumption and
the rise of fast fashion have transformed the fashion
industry, with consumers now buying over 80 billion
new garments annually—a fourfold increase over the

past two decades.?® Economically, the fashion industry
represents roughly 2 percent of global Gross Domestic
Product (GDP) as of early 2025 and is projected to
reach avalue of USD 3 trillion by 2030.2° This growth is
reflected in the industry’s projected Compound Annual
Growth Rate of 5.5 percent between 2020 and 2050,

outpacing many other industries.*®

Yet, while the economic opportunity is evident, the in-
dustry’s complex supply chain consumes vast amounts
of water, chemicals and energy. Its energy-intensive
production processes alone account for approximately
10 percent of global carbon emissions—exceeding the
combined emissions of aviation and maritime ship-
ping—and nearly 20 percent of global wastewater is
generated by the sector.?* The wider emissions of the
fashion industry, including production, manufacturing,
transportation, consumer use and disposal, are estimat-
ed to be between 2 and 8 percent of total global carbon
emissions; itis difficult to pinpoint an exact percentage
given complexities in the supply chain, methodologies
in measuring and limited transparency in reporting.?
Asthe industry’s greenhouse gas (GHG) emissions are
projected to increase by more than 60 percent by 2030,

the urgency to adopt sustainable practices is clear.3

These impacts are not distributed equally along eco-
nomic or social lines. Among the major consumer mar-
kets, China, Germany, Japan, the UK and the US, the
economic benefits of consumption outweigh the dispar-
ities of production. For instance, in the US, the largest

THREADS OF TRANSFORMATION
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fashion consumer with an industry valued at approx-
imately USD 358.70 billion,3* the average consumer
purchases new clothing every 5.5 days.* Yet, many
LMICs—particularly in Sub-Saharan Africa—are the
primary sites of production, producing 90 percent of the
world’s clothing.® There, garment assembly consumes
vast amounts of raw materials and limited access to
reliable electricity severely restricts local manufacturing
capabilities, compelling reliance on imported finished
goods.

In sharp contrast to the US, the entire garment and shoe
industry in Sub-Saharan Africa is valued at USD 31
billion, with the leading manufacturers being Ethiopida,
Kenya, Lesotho, Madagascar, Mauritius and Swazi-
land.3” The African continent exports raw materials
worth USD 15.5 billion annually, primarily to be pro-
cessed and manufactured elsewhere. Paradoxically,

African countries then import finished textiles, clothing
and footwear (valued at USD 23.1 billion each year).3®
This trade imbalance highlights the challenges faced by
LMICs in capturing value within the global supply chain,
one in which despite their significant contributions to
production, high-income countries reap most of the
economic benefits.

In terms of its social impact, the fashion industry is a
labour-intensive sector, creating employment opportu-
nities across all stages of its supply chain.** According
to the International Labour Organization (ILO), approxi-
mately 94 million people worldwide are employed in the
garment sector.*° However, the complex global supply
chain and informal aspects of the fashion sector make
it difficult to grasp the total size of the workforce. The
Ellen MacArthur Foundation has the highest estimates,
finding that the clothing industry employs more than
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300 million people along the value chain, including in
its design, distribution and retail divisions.*! Estimates
that include farming, processing, treating, finishing
and logistics contributions to the fashion industry find
the worldwide workforce to total 430 million people,

largely based in Asia.*?

Notably, less than 2 percent of the industry’s approx-
imately 75 million factory workers worldwide earn a
living wage,* with garment workers experiencing un-
safe conditions, labour exploitation, discrimination and
gender-based harassment or violence, and wage theft.
These conditions are exacerbated by the fast fashion
supply chain, which prioritizes maximum efficiency

and speed for profits to the detriment of its workers.**

Women, primarily those aged 18-35, form the back-
bone of the fashion industry’s workforce, comprising

10



INTRODUCTION

over 60 percent of all garment workers globally, with
this figure rising to nearly 80 percent in Bangladesh
and Cambodia.*® Approximately 42 million women are
employed in the garment sector across Asia, holding
positions across the entire value chain including in de-
sign, manufacturing and retail.#6

Despite making up the majority of the fashion industry’s
workforce, women are disproportionately concentrated
in low-wage, informal roles. Gender disparities remain;
women earn less than men on average and are under-
represented in supervisory and management positions
in proportion to their share of total employment in the
sector.#’” In many LMICs, women engage in informal,
energy-intensive activities such as tailoring, embroidery
and dyeing—sectors that not only demand substantial
energy but also contribute disproportionately to neg-
ative health impacts and environmental degradation.

The situation of fashion industry workers is even more
precarious for those in informal employment—or those
whose economic activities, enterprises and jobs are
neither regulated nor protected by the state, including
home-based workers.*® In Sub-Saharan Africa, the
fashion industry’s informal workforce is particularly
significant, with women constituting 70-80 percent of
the workers.* Many workers in the informal sector earn
low wages, have few or no legal protections, experi-
ence limited opportunities for advancement or further
education, and face issues presented by infrastruc-
ture, including housing, electricity and transportation.°
However, despite the fashion industry’s dependence on
women’s participation, and also because of it, women
in the industry disproportionately face numerous bar-
riers, chief among them inequitable access to reliable,
affordable and sustainable energy.

The interconnected challenges of energy poverty, cli-
mate change and gender inequality require integrated,
sustainable solutions. By transitioning to renewable
energy sources, reducing waste and mitigating climate
impacts, the fashion industry can drive significant prog-
ress toward multiple SDGs—including SDG5 (gender
equality), SDG7 (affordable and clean energy), SDG8
(decent work and economic growth), SDG12 (responsi-
ble consumption and production), and SDG13 (climate
action). By empowering women—who are essential
to the industry’s operations—and ensuring equitable
access to sustainable energy, the fashion industry can
shift towards a model that promotes both economic
growth and environmental resilience, ultimately paving
the way for a more equitable and sustainable future.

THREADS OF TRANSFORMATION

11



The environmental impact of the fashion industry
is significant and multifaceted, with far-reaching
consequences for climate change, water resources
and waste generation.

This impact disproportionately affects women, who
make up the majority of the industry’s workforce and
are often disproportionately affected by climate-re-
lated disruptions.®! By some estimates, fashion sector
greenhouse gas (GHG) emissions are expected to rise
by more than 60 percent by 2030, largely due to ener-
gy- and resource-intensive production processes and
complex supply chains.5?

The Environmental Cost of Production

The first facet of the fashion industry’s complex global
supply chainis textile production, the process by which
both natural and synthetic fibres are made. The grow-
ing demand for clothing, fuelled by the fast fashion
business model, requires a continuous throughput of
natural resources. Nearly 90 percent of clothing is made
from either cotton or polyester, with the production of
both linked to significant impacts on health and the

environment.>?

The production of cotton is both a significant source
of employment, providing income for over 250 million
people worldwide and employing nearly 7 percent of all
labour in developing countries,* and a source of envi-
ronmental stress, occupying 2.5 percent of the world’s
arable land.*® Cotton requires large amounts of water

Environmental Impact of the Fashion Industry

and pesticides to grow. Producing just one cotton t-shirt
requires the equivalent of 5,400 standard 500 ml bottles
of water, enough to meet the daily drinking needs of
1,600 people, and producing a pair of jeans requires
16,000 standard 500 ml bottles of water, enough to
meet the daily drinking needs of 4,750 people.>®

Additionally, more chemical pesticides are used to grow
cotton than any other crop. The production of cotton
consumes an estimated 200,000 tonnes of pesticides
(16 percent of global use) and 8 million tonnes of fertiliz-
ers (4 percent of global use) annually, both of which can
contaminate nearby water bodies.®’ Cotton production
also releases fine particulate matter, a major form of
air pollution that negatively impacts both the environ-
ment and human health.®® These pollutants contribute
to respiratory diseases, cardiovascular problems and
premature deaths, particularly in areas where air quality

is already poor.

Moreover, recent years have seen an exponential in-
crease in the use of synthetic fibres, with polyester
now surpassing cotton as the most widely used fabric
in fashion.®® One reason for this is the effect of climate
change on the availability and quality of raw materials
essential for fashion production. Cotton is highly suscep-
tible to changes in water availability and temperature.
Droughts and floods in major cotton-producing regions,
such as China, India and the US, disrupt planting and
harvesting cycles, leading to supply shortages and
increased prices.®° By contrast, synthetic fibres like poly-

THREADS OF TRANSFORMATION
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ENVIRONMENTAL IMPACT OF THE FASHION INDUSTRY

ester or nylon do not require water for growth, although
water is used in their production processes. Howev-
er, the carbon emissions associated with synthetics are
significantly higher than those from cotton, as synthetics
are derived from fossil fuels such as unrefined petro-
leum products. Estimates place the production of one
polyester t-shirt at around 5.5 kilograms (kg) of carbon
dioxide equivalent (CO2e) emitted, compared to 2.1 kg
of CO2e for a cotton t-shirt.?

Synthetic fibres are a major contributor to the fashion
industry’s reliance on fossil fuels, accounting for 1.35
percent of global oil consumption, which is higher than
Spain’s annual oil use. Estimates find that if this trend
continues, nearly 73 percent of textiles will be made
from fossil fuels by 2030, with the primary fibre being
polyester.®? These numbers are difficult to accurately
pinpoint as only one-third of brands disclose their annu-
al fibre mix breakdown, obscuring their environmental
impact. These production processes place a significant
strain on the environment, driving degradation to keep
up with the demand for fast fashion.

Water Consumption & Pollution

Water usage is a critical concern in the fashion indus-
try, which is the second-largest consuming industry
of water globally.?® The scale of this consumption is
staggering: in 2015, the industry used 79 billion cubic
metres of water (enough water to fill 32 million Olym-
pic-sized swimming pools), with an average of 200
tonnes of water used to produce one tonne of textiles.®*
In 2019, the fashion industry’s annual water usage
increased to 93 billion cubic metres (equivalent to 37
million Olympic-sized swimming pools), enough to meet
the daily needs of five million people. This increase is
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attributed, in part, to the growing fast fashion business
model, which saw clothing production double between
2000 and 2014.%°

Most of the industry’s water usage is associated with
cotton cultivation and wet processes in manufacturing,
such as bleaching, dyeing, printing and finishing. An-
nually, textile production uses an estimated 44 trillion
litres of water for irrigation, about 3 percent of global
irrigation water use, with 96 percent of this attributed
to cotton.%®

The fashion industry is responsible for 20 percent of
global industrial wastewater, primarily due to harmful
textile treatment and dyeing processes.®” The produc-
tion of textiles involves the use of around 8,000 synthetic
chemicals, many of which are toxic—such as heavy
metals, azo dyes and formaldehyde.®® These chemicals
are often discharged directly into rivers in textile hubs
like Bangladesh, India and parts of East Africa, areas
with already fragile ecosystems due to climate crises
and natural disasters, further exacerbating biodiversity

issues.

Further, the industry’s water consumption exacerbates
challenges in regions already facing water scarcity. The
sector’s excessive water usage has severe implica-
tions for freshwater resources, representing 4 percent
of global freshwater depletion, particularly in regions
already facing water scarcity.®® In China, 80 to 90 per-
cent of fabric, yarn and plastic-based fibres are made
in water-scarce or water-stressed regions.”® Further,
in drought-prone areas like India’s Punjab region and
Uzbekistan, excessive water use for cotton farming has
led to the depletion of rivers and underground aquifers.”*

13
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Local communities often bear the brunt of these conse-
quences, as water used in textile production limits its
availability for their essential needs.

Another cause for alarmis the release of microfibres and
microplastic contamination, which further contribute to
water pollution, having impacts on both environmen-
tal and human health. Synthetic fabrics like polyester,
acrylic and nylon make up 60 percent of global clothing
production and are a significant source of microplastic
contamination. With each wash, these fabrics shed
microplastics—tiny particles less than 5mm in size—
into water systems. Washing clothes causes around
500,000 tonnes of plastic microfibres to be released
into the ocean annually.”? Approximately 35 percent of
microfibre pollutions in oceans are estimated to origi-
nate from washing clothes.”

These microplastics accumulate in marine environments,
harm aquatic organisms and eventually enter human
food chains. If current trends continue, itis estimated that
between 2015 and 2050, more than 22 million tonnes
of plastic microfibres could enter the ocean.” Concerns
about the health impacts of microplastic ingestion, in-
cluding endocrine disruption, decreased reproductive
health and cancer, have been raised.

DEEP DIVE:

THREADS OF TRANSFORMATION

FASHION'S IMPACTS ON HEALTH LINKED TO THE ENVIRONMENTAL IMPACTS OF THE FASHION INDUSTRY

The fashion industry inflicts severe environmental and
health impacts by degrading water systems, air qual-
ity and ecosystems. The industry produces 20 percent
of global industrial wastewater, primarily due to harm-
ful textile treatment and dyeing processes.”® Synthetic
chemicals used during production are often discharged
directly into rivers in textile hubs such as Bangladesh,
East Africa and India. For example, Dhaka’s Buriganga
River is contaminated with untreated wastewater from
over 300 factories, with chromium levels exceeding 10
times the safe limit set by the World Health Organization
(WHO). Chromium, used in leather tanning, can lead to
skin irritation, kidney disease and lung cancer.’® It has
also been linked to negative impacts on fetal growth and
development and adverse birth outcomes.”” Despite a
1995 mandate for effluent treatment plants, many facto-
ries bypass these regulations to cut costs.”®

Synthetic fabrics like polyester, acrylic and nylon shed
microplastics with every wash.” These microplastics ac-
cumulate in marine environments, harm aquatic organ-
isms, and eventually enter human food chains. If trends
persist, over 22 million tonnes of plastic microfibres could
enter the ocean between 2015 and 2050,2° posing risks
of endocrine disruption, impaired reproductive health
and cancer.8

High water consumption for textile production further
strains regions already facing scarcity. In drought-prone
areas like India’s Punjab region and Uzbekistan, exces-
sive water use for cotton farming depletes rivers and
underground aquifers, undermining local communities’
access to clean water.®?

This depletion, combined with polluted water, compro-
mises healthcare services in many LMICs—especially in
South Asia and Sub-Saharan Africa—where facilities
often lack reliable electricity and clean water, leaving
them ill-equipped to provide basic medical services and

sanitation and unable to respond to climate risks like
droughts, floods and extreme temperatures.®?

The cycle of environmental degradation and inadequate
healthcare disproportionately affects vulnerable popula-
tions, notably women and children. Sustainable fashion
initiatives that promote a circular economy and reduce
harmful chemical exposure can improve women'’s health
and empowerment.®* As many textile workers, predom-
inately women, face hazardous conditions that can lead
to chronic health issues,®® adopting sustainable practic-
es (e.g., using non-toxic dyes) and fair labour practices
safeguards their well-being and advances gender equal-
ity through education, skill-building and fair wages.®®

To address these issues, the fashion industry can shift to
solutions aimed at reducing water and air pollution while
improving health outcomes, such as using drought-tol-
erant fibres like hemp,®” as well as recycled cotton and
recycled water in textile production.®® Biodegradable fi-
bres, natural materials like organic cotton, particularly
with Global Organic Textile Standard (GOTS) or Organic
Content Standard (OCS) certifications, and bamboo can
mitigate microplastic pollution.®® In manufacturing, tran-
sitioning to renewable energy sources like solar and off-
grid solutions can reduce air pollution and power health-
care facilities,*® while advanced water treatment systems
powered by clean energy can secure safe drinking water
and sanitation. With effective policies and regulations,
these measures could significantly lower the industry’s
environmental footprint and improve public health for
vulnerable communities.
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Bridging Production & Retail: Environmental
Impacts of Logistics

As shipments journey from production and manufactur-
ing hubs in LMICs to global retailers, the environmental
cost of transporting vast volumes of textiles becomes
increasingly evident. The reliance on container ship-
ping—accounting for around 90 percent of the annual
movement of garments—has a significant carbon foot-
print along the fashion supply chain, with international
shipping responsible for roughly 2 percent of global
energy-related carbon dioxide (CO2) emissions and
oil-based fuels meeting over 99 percent of the total
energy demand.®!

Compounding thisissueis the emerging trend towards
the use of air cargo, particularly driven by the surge in
online shopping within the fast fashion model. Although
faster, air transport dramatically escalates emissions;
estimates indicate that moving just 1 percent of gar-
ment transportation from ship to air cargo results in a
35 percent increase in carbon emissions.®? This dual-
ity—efficient yet environmentally taxing logistics for
retail fashion versus the eventual return flow for waste
management—exemplifies the complex challenges
facing the industry.

The pressure to reduce lead times and satisfy consumer
demand often collides with the imperative to mitigate
the environmental impacts of the fashion industry.
As the conversation around sustainability intensifies,
industry stakeholders are increasingly exploring in-
novative solutions, such as greener transportation al-
ternatives and localized production, to rebalance this
intricate supply chain.

THREADS OF TRANSFORMATION —

Scope 3 Emissions in Complex Fashion Supply Chains

Fast fashion drives immense indirect (Scope 3) emissions across its entire value chain—from raw material produc-
tion to product disposal. Unlike Scope 1 and Scope 2 emissions, which are associated with direct emissions from
a company’s operations and energy use, Scope 3 emissions constitute the largest share of the fashion industry’s
environmental impact and are challenging to measure and manage due to the global nature of supply chains.

Overview of GHG Protocol scopes and emissions across the value chain
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Adapted from Corporate Value Chain (Scope 3) Accounting and Reporting Standard, Greenhouse Gas Protocol, 2011. Source

On average, corporate supply chain emissions (Scope 3) are 26 times greater than operational emissions (Scopes
1 and 2)—and in the fashion industry, the ratio is even higher.®® Scope 3 emissions include emissions from raw
material production, dyeing and finishing, manufacturing, transportation, product use, and disposal that are not
directly controlled by fashion companies, occurring in production and manufacturing factories and workrooms
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continents away from where brands design and sell their clothing. In fast fashion, Scope 3 emissions can account
for a range of approximately 96 to 99 percent of the brand’s total emissions.* Since the industry relies on multi-
tiered supply chains, transparency is often limited, and the degree of influence that brands have over upstream
and downstream partners can vary significantly.

The fashion supply chain has been categorized into Tiers. Tier 4 accounts for raw materials, where high fossil fuel
inputs elevate emissions; Tier 3 is the transformation of raw materials into fibres; Tier 2 includes fabric production,
dyeing and finishing; and Tier 1 encompasses the final garment manufacturing. While estimates vary, Tier 2 emis-
sions account for the largest of Scope 3 emissions, ranging from 40-70 percent of emissions.*®

@ @ b L
s =mm ==
. [ofoofog] [An]

TIER 4 TIER 3 TIER 2 TIER 1 TIER O

CONSUMERUSE | | £Np OF LIFE

RAW MATERIAL  RAW MATERIAL MATERIAL FINISHED OFFICE, RETAIL, Consumer care:

EXTRACTION PROCESSING PRODUCTION PRODUCTION DISTRIBUTION washing, drying, Re“f:a;eﬁﬁlyde'

Cultivation and Processing of raw  Production and fin- ASSEMBLY CENTRES dry cleaning, etc.
extraction of raw materials into yarn  ishing of materials Assembly and Corporate real
materials fromthe  and other interme- (e.g. fabric, trims) manufacturing of  estate not involved

earth, plants, or diate products that go directly final products in production

animals into the finished process
product.

[ LOGISTICS 1

Shipping of materials and
products across value chain

Adapted from Why Scope 3 Accounting is Broken in the Fashion Industry, Carbon Trail, n.d. Source

THREADS OF TRANSFORMATION —

Although Scope 3 emissions have widely been rec-
ognized as an industry-wide challenge, most brands
struggle with accountability: 92 percent of 250 ma-
jor fashion brands lack a public renewable electricity
target for their supply chains and only 10 percent are
transparent about their energy procurement at the
supply-chain level.*® Fashion companies typically set
targets for direct Scope 1 and 2 emissions,®” but with
limited capacity to influence Scope 3 emissions, it is
difficult to accurately account for these emissions and
maintain a manageable level of transparency.

A 2024 report by the global not-for-profit Fashion Rev-
olution that seeks collective awareness of the processes
that enable clothes to reach consumers, finds that of
117 brands, only 105 disclosed their progress, with 56
reporting emissions reductions. However, seven brands
reported increases in Scopes 1 and 2 emissions, while
42 brands reported increases in Scope 3 emissions.*®
Forinstance, Hennes &Mauritz (H&M) is aiming for a 56
percent reduction in both Scopes 1 and 2 and Scope 3
by 2030 (from a 2019 baseline) but has only achieved
a 7 percent cut in Scope 3 so far (excluding consumer
use).®® Asis the case for most companies, H&M'’s Scope
3 emissions are 90 times the emissions of its operations.

In another example, the Stella McCartney brand re-
ported thatin 2023, 99 percent of total emissions were
Scope 3 emissions generated through the “sourcing
and production of raw materials, production of finished
goods, waste in production and transportation.” The
brand reported that 56 percent of these Scope 3 emis-
sions arose through “purchased goods and services,”
where most upstream Scope 3 emissions lie for many
brands. In line with its commitment to environmental
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sustainability, Stella McCartney has committed to re-
ducing absolute Scope 3 emissions by 46.2 percent by
2030 (from a 2019 baseline) and achieved a 22 percent
reduction of emissions in 2022 (compared to the 2019
baseline). The main drivers of the brand’s success have
included “a reduction in emissions from purchased
goods and services as well as upstream transport and
distribution.”1°

Although most major brands now acknowledge the
urgency behind Scope 3 accountability, progress stalls
at the supplier level. Securing brand buy-in is only the
first step: while some large manufactures have set
science-based targets for emissions reductions, many
small and medium-sized enterprises (SMEs) lack the
knowledge and resources to do so. Manufacturers have
a limited ability to influence their Scope 3 emissions,
which are largely determined by brand choices.°* Fur-
ther, many small and mid-sized suppliers operate on
thin margins and lack the technical expertise or capital
needed to invest in efficient machinery, renewable en-
ergy or digital tracking systems. Without structured,
ongoing technical and financial support from their mul-
tinational customers—such as co-funded upgrades,
co-designed capacity-building frameworks and training
programmes, and access to low-cost financing—sup-
pliers struggle to accomplish meaningful low-carbon
transformations.

The vast, complex supply chains of fast fashion pose
significant challenges to managing and reducing Scope
3 emissions. While innovative solutions and strategic
decarbonization (particularly targeting Tier 2 processes)
could yield cost-efficient emission cuts,? the lack of
transparency and fragmented supplier relationships

mean that current efforts are insufficient. Achieving
meaningful reductions will require coordinated actions
among brands, suppliers, investors and governments,
along with major investments and technological ad-

vancements.

End-of-life Textile Waste & Environmental
Degredation

The fast fashion business model contributes significant-
ly to textile waste as product life cycles shorten to keep
up with evolving trends, with approximately 92 million
tonnes of waste generated annually.’®® The average US
consumer discards approximately 80 pounds of cloth-
ing and textiles annually, occupying nearly 5 percent
of landfill space.t** Across the EU, 82 percent of textile
waste is post-consumer waste, with the remainder
attributed to waste generated from manufacturing
or unsold textiles.1% Estimates find that for every five
garments produced, the equivalent of three end up in

a landfill or are incinerated each year.1°®

Very little clothing is recycled.’®” Approximately 500,000
tonnes of used clothing are exported from the US each
year, the majority ending up in LMICs, ostensibly for sale
in second-hand markets. However, clothing that is not
sold in markets becomes waste, and many LMICs lack
robust municipal waste systems.1% Textiles that end
up in landfills decompose and release methane gas,
which is 28 times more potent than carbon dioxide.
Further, for the development of one hectare of a landfill
site, between 30 and 300 animal or plant species are
lost, impacting the biodiversity of the region.*® More
than USD 500 billion is lost every year due to a lack
of recycling and clothes being thrown into landfills.1°

THREADS OF TRANSFORMATION —

Advancements in recycling and end-of-life manage-
ment now feature automated sorting, advanced chem-
ical fibre separation and innovative applications for
textile waste. Additionally, prioritizing waste reduction
and directing investments towards pollution-prevention
technologies, as well as carbon footprint assessment
and reduction, have been identified as essential steps
in addressing textile waste and end-of-life disposal.*!*

The environmentalimpact of the fashion industry is multi-
faceted, encompassing complex supply chains, intensive
production processes and significant resource demands
that extend from raw material sourcing to garment dis-
posal. The combined challenges of high carbon emis-
sions, excessive water consumption, mounting textile
waste and rising cooling demands underscore the urgent
need for systemic changes. Sustainable practices across
the entire supply chain—coupled with robust policy in-
terventions—are essential for mitigating environmental
harm and addressing the social inequities that have long
plagued the industry. Future research and coordinated
global action are imperative to transform the fashion
sector into a model of sustainability and resilience.
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The fashion industry is one of the most energy-in-
tensive sectors worldwide, with significant energy
demands at all stages of its supply chain. Annually,
the global textile sector consumes approximately 1
trillion kWh of electricity to produce approximately
60 billion kg of fabric.'*? This consumption is roughly
equivalent to a quarter of the electricity consumed
in the US and an eighth of the electricity consumed
in China in 2023.113

These figures underscore the immense energy require-
ment and associated environmental impact of the in-
dustry. In fact, the fashion sector is cited as using the
most non-renewable resources at “a total of 98 million
per year including oil for the production of synthetic fi-
bres, fertilizers for growing cotton and chemicals for the
production, dyeing and finishing of fibres and textiles.”*'*

To further illustrate the energy demands of the sector,
the thermal energy required to produce one metre of
fabric ranges from 4,500 to 5,500 kilocalories (kcal),
while the corresponding electrical energy consumption
varies between 0.45 and 0.55 kWh.!15 Note for compar-
ison that one kcal of energy can raise the temperature
of one kg of water (one litre) by one degree Celsius (°C).
China—a major hub for clothing manufacturing—pro-
duced approximately 2.53 billion metres of fabricin July
2024 alone, with the country accounting for over 43.6
percent of global textile exports in 2022.11¢

Textile production encompasses several energy-in-
tensive stages, including spinning, weaving, knitting,

Energy Intensiveness of the Fashion Industry

dyeing and finishing. Together, these processes con-
tribute to approximately 80 percent of the total energy
consumption in the fashion industry.*?” Specifically,
dyeing and finishing processes are responsible for 36
percent of energy emissions, yarn preparation accounts
for 28 percent, fibre production for 15 percent, fabric
preparation for 12 percent, and assembly for 7 per-
cent.*® Notably, distribution and end-of-life disposal of
products consume energy at various stages, including
transportation, incineration and landfilling, requiring
greater Life Cycle Assessment (LCA) to pinpoint ex-
act energy usage. The energy usage in each stage of
supply chain activities highlights the urgent need for a
transition to cleaner energy sources in all supply chain
locations to reduce environmental damage.

A fundamental challenge facing the textile sector is
poor energy efficiency. The fashion industry is plagued
by one of the lowest efficiencies in energy use across
manufacturing sectors, with estimates that approxi-
mately 50 percent of energy input to textile manufac-
turing is lost through the production line. Most of the
wasted energy is derived from fossil fuel sources, creat-
ing a dual problem where energy is both unsustainable
in source and wasteful in application. With energy
costs representing 15-20 percent of total production
expenses in textile manufacturing, inefficiencies di-
rectly impact economic viability while simultaneously
increasing environmental harm.%®

THREADS OF TRANSFORMATION
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For instance, productivity in India’s garment factories
is estimated to decrease by 3 percent for each degree
increase in temperature beyond 29°C, with poor ven-
tilation further exacerbating the issue and even con-
tributing to workplace tensions.*?° In industrial settings,
passive cooling measures (such as enhanced ventila-
tion, cool roofs and natural shading) can lower indoor
temperatures and improve working conditions.

Therise of the fast fashion business model exacerbates
these energy challenges, as rapid production cycles
necessitate more energy-intensive manufacturing.
The emphasis on low-cost production often leads to
less efficient use of cheaper and more polluting energy
sources. Alarmingly, fast fashion consumes more energy
during production than during transportation to reach
consumers, amplifying the impact in countries where
these garments are manufactured.t?!

Fossil Fuel-Intensive Energy Mixin Manufacturing
Countries

High-income countries, especially in Europe, are in-
creasingly adopting renewable energy sources such
as solar, wind and hydropower in their factories and
grids, driven by strict regulations and attractive incen-
tives.!?? By contrast, low- and middle-income countries
(LMICs)—many of which are central to global fashion
production—face distinct challenges in this transition.
These challenges include limited access to financing,
entrenched fossil fuel infrastructures and policy or reg-
ulatory hurdles. However, it is important to note the
significant progress being made in several LMICs as
countries are accelerating their renewable energy de-
ployment. Forinstance, a reported 87 percent of power
investment in 2024 was directed into clean energy

projects.!?3

Notably, the primary sources of electricity and energy

in the largest manufacturing countries are coal, oil and
gas, with each fossil fuel type producing varying emis-
sions (e.g., coal produces higher emissions than gas).1?4
In Bangladesh, where the garment sector employs more
than 4 million people and exports goods worth USD
43 billion to 167 countries (84 percent of Bangladeshi
export revenues come from apparel alone),*?® natural
gas constitutes the majority of the country’s energy
miX, with renewable energy making up less than 2
percent of total energy consumption.'?® The industrial
sector, which consumes 27 percent of the country’s total
energy, contributes heavily to the country’s reliance on
fossil fuels. The textile sector alone accounts for about
one-third of industrial energy use and produces signif-
icant greenhouse gas (GHG) emissions.'?”

Likewise, India, the world’s second-largest coal consum-
er and second-largest textile manufacturer,? provides
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another stark example. The country’s textile industry
is valued at over USD 200 billion and contributes ap-
proximately 2 percent to India’s GDP.1?° In the fiscal year
2023, about 72.74 percent of the total energy consumed
by textile companies in India came from conventional
fuels, primarily coal. Renewable energy accounted for

only around 3 percent of energy consumption.*=°

Notably, however, India has emerged as a global leader
in clean energy investment, as renewable electricity
is growing at a faster rate in India than in any other
major economy, with new capacity additions on track
to double by 2026.1% In 2022, the renewables share of
electricity generation in India reached 22 percent.!3?

Life Cycle Aspects of Energy Consumption in the
Fast Fashion Industry

Beyond production, significant energy is consumed
during the use and end-use phases of garments. One of
the most energy-intensive processes related to clothing
consumption is laundry. Washing machines, dryers
and other laundry practices require substantial energy,
which, in many households, especially in LMICs, often
comes from non-renewable sources including coal,
natural gas, oil, firewood and kerosene. Washing ma-
chines and dryers account for 10 percent of residential
energy consumption, with most of the energy consumed
for hot water used for washing.**® Tumble dryers use
an average of between 1,800 to 5,000 watts of energy,
dependent on the load and cycle configurations, equal
to approximately 1.8 to 5 kWh of electricity.*** Notably,
washing machines are estimated to require 20 billion
cubic metres of water per year globally (equivalent to

8 million Olympic-sized swimming pools).t3®

The energy implications of laundry are particularly
concerning in the context of fast fashion, where low-
er-quality garments often require more frequent wash-
ing, drying and ironing—each step consuming energy.
Since lower-quality garments wear out faster, they
are replaced more often, leading to repeated cycles of
production, transportation and disposal, all of which
further increase energy use.'3® The cumulative energy
footprint of low-quality clothing is much higher than
it is for better quality garments that last longer and
need less frequent care. This cycle of buying, washing
and discarding accelerates energy consumption both
at home and throughout the supply chain, amplifying
the environmental impact.

Additionally, synthetic fabrics, which dominate fast
fashion, typically release microplastics during washing,
creating additional environmental concerns beyond
energy consumption. This underscores the need for
both energy and water efficiency to take a key place
in the conversation around the sustainability of the
fashion industry.

Energy efficiency measures offer the dual benefit of
reducing overall energy consumption and alleviating
the burden on households—especially women. For in-
stance, energy-efficient washing machines and dryers,
particularly those powered by renewable energy, can
reduce the time and energy required for household
laundry tasks, freeing up time for other activities.*®”

The disposal of textile products creates an additional
layer of energy consumption concerns. Estimates find
that nearly 85 percent of all textiles are sent to landfills

annually, meaning that the energy embedded in these
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products is wasted.**® Where textiles are incinerated,
which was the case for 3.2 million tonnes of textile waste
in the US in 2018,**° additional energy is consumed
while GHG emissions are released. The industry produc-
es an estimated 80-150 billion garments annually, most
designed for short-term use before disposal, creating
a system where energy and resources are continually
wasted.14°

The Role of Renewable Energy in the Fashion
Industry

The fashion sector’s journey to net zero will require
roughly USD 1.4 trillion in financing, spanning renew-
able energy deployment, next-generation materials and
the coal phase-out.**! As energy can represent up to
25 percent of a textile factory’s operating costs,'# the
long-term savings of wind, solar and other renewables
are increasingly compelling. Between 2020 and 2021
alone, onshore wind fell in cost by 15 percent, offshore
wind by 13 percent and solar photovoltaic (PV) by 13
percent.*3In 2024, for the first time, global spending on
renewable power, grids and storage surpassed invest-
ment in oil, gas and coal,*** signalling that the fashion
industry is well-positioned to capitalize on these trends.

Although brands are increasingly adopting renew-
able energy technologies and sustainable production
methods to reduce their carbon footprint and tech-
nology presents promising solutions, implementation
remains difficult, especially for small and home-based
enterprises.

Challenges to Renewable Energy Adoption

While major fashion houses and multinational corpo-
rations can leverage economies of scale and existing
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resources to investin renewable energy solutions, small-
scale suppliers in climate-vulnerable countries face a
range of barriers. Small and medium-sized enterprise
(SME) suppliers in LMICs such as Bangladesh, Indonesia
and Vietnam, tend to rely on national grid or off-grid
power, where generation and infrastructure costs are
covered by utilities rather than individual companies.
However, unreliable supply and economic consider-
ations like high tariffs can often compel manufacturers
to maintain diesel generators as backup, driving up both
emissions and expenses.

In remote or rural areas, extending the grid is often
cost-prohibitive—geographical conditions, low popula-
tion density and long distances from existing electrical
infrastructure make grid expansions unattractive. As
a result, many factories in remote areas depend on
standalone energy systems like diesel generators to
meet their needs.!4®

The global nature of fashion supply chains creates addi-
tional challenges inimplementing consistent renewable
energy strategies. Fashion brands source materials
and manufacture products in various countries, each
with their own regulations, energy infrastructure and
market conditions. Suppliers often work under intense
pressure from brands to keep labour costs low and
deliver products at cheaper prices to buyers in high-in-
come countries. While brands have made commitments
to sustainability, often, these commitments have not
been accompanied by sufficient financial support for
small manufacturers to change their energy sources
and business practices, especially those in vulnerable
regions.!#¢ Often, many brands see emissions as gener-
ated along the supply chain and indicate that suppliers

should bear the responsibility of reducing emissions.
This is compounded by a belief among many brands
that since they do not own their own factories, their
investment in renewable energy in factories in LMICs
may benefit other brands as well.?#

As a result, many local suppliers, particularly in rural
areas with limited grid connectivity, are left to bear the
upfront and long-term costs of transitioning to cleaner
energy sources without adequate support, creating
an unfair burden on manufacturers in these regions.
Suppliers in LMICs with no brand support to make the
necessary investments for the transition to renewable
energy may find equipment to be cost-prohibitive due
to upfrontinvestments and lengthy payback periods. As
such, there is often a reluctance to invest in expensive
sustainability technologies.'#®

Further, suppliers operating as SMEs often face signif-
icant challenges in securing loans for investments in
renewable energy and sustainable technologies due to
limited credit histories or insufficient collateral. These
challenges are even more severe for women-led SMEs,
which face a range of systemic barriers to accessing
finance. These include restrictive laws and regulations,
discriminatory banking practices, social and cultural
norms, low financial literacy, and lack of awareness
around financing options. There are also structural
biases within financial institutions, as there exists a
widespread perception that women-led businesses
are higher risk, and there is a lack of financial products
specifically designed to meet the needs of women en-
trepreneurs.'*® Suppliers experience a wide range of
difficulties in the transition to affordable, modern, reli-
able and sustainable energy, with a disproportionate
impact on women within the sector.

THREADS OF TRANSFORMATION
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Most major fashion brands that report to the Carbon
Disclosure Project (CDP) (the mandated reporting
mechanism for the UN Framework Convention on Cli-
mate Change (UNFCCC) Fashion Industry Charter for
Climate Action), do not have a public renewable energy
target for their supply chains, and only a small fraction
are transparent about their energy procurement at the
supply-chain level.**® To set meaningful sustainability
targets, brands need to collaborate with suppliers and
impact measurement experts to collect data, providing
transparency and traceability of products. Tracking car-
bon emissions across the entire supply chain—especial-
ly from Tier 3 suppliers who process raw materials—is
essential. This comprehensive mapping of the value
chain enhances data visibility, enabling brands to set
realistic sustainability targets, prioritize decarbonization
efforts and assess their impact.5*

Further, differences in how companies report sustain-
ability metrics make it harder to measure and compare
progress. Without adherence to established climate
target setting standards, such as those from the Sci-
ence Based Targets initiative, and robust reporting
mechanisms like the CDP, brands and suppliers may
lack accountability and transparency in reporting on
renewable energy use, emissions reductions and other
key sustainability indicators.

Additionally, the lack of uniform regulations across re-
gions—regarding renewable energy incentives, carbon
pricing and energy policies—creates an uneven playing
field. Inconsistent policies can delay or discourage in-
vestmentin renewable energy and sustainable technol-
ogies, making it difficult to adopt a unified approach to
sustainable production. This also increases the risks of
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companies always choosing loosely regulated countries.

There is great potential for expanding collaboration
within the fashion industry. Bringing together financial
institutions and brands (‘customers’ of suppliers) to
collaborate on sustainable finance models could yield
high benefits. These models can build financial products
and incentives for suppliers who demonstrate progress
in their sustainability efforts, for example, through vehi-
cles like CDP disclosures. Offering financial benefits for
such progress emphasizes the reallocation of capital
to environmentally- and energy-friendly actions, es-
pecially where corporate sustainability budgets alone
tend to fall short.

The energy demands of the fashion industry are vast
and multifaceted, driven by energy-intensive produc-
tion processes, fast fashion dynamics and a fossil fu-
el-dominated energy mix in key manufacturing regions.
The substantial contributions from Scope 3 emissions,
coupled with significant energy usage in garment use
and disposal, emphasize the urgent need for systemic
change. Transitioning to renewable energy sources,
improving energy efficiency across the supply chain
and enhancing transparency in energy procurement are
critical steps toward reducing the industry’s environ-
mental footprint. Addressing these energy challenges
is also essential for advancing gender equality and
sustainable economic development, ensuring that the
transformation of the fashion industry is both environ-
mentally and socially inclusive.
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The fashion industry’s environmental impact and
energy challenges intersect significantly with gen-
der considerations, creating a complex landscape
where women bear disproportionate burdens while
simultaneously driving innovation. Chapter 4 ex-
amines how gender dynamics influence and are
influenced by the fashion industry’s climate and
energy practices.

Critically, women face a disproportionate burden of cli-
mate impacts and limited energy access despite making
up the majority of the industry’s workforce. Meanwhile,
structural barriers posed by social and cultural norms
and beliefs, and institutionalized through legal and
financial discrimination, create a system where those
most affected by the industry’s practices have the least
influence over its direction.

Gendered Composition of the Fashion Workforce

The global fashion industry relies heavily on women'’s
labour, particularly in production and manufacturing.
Most garment workers in low- and middle-income
countries (LMICs) are women, and they face numerous
challenges including low wages, poor working condi-
tions, and limited knowledge of regulations and legal
rights. Further, women are exposed to environmental
hazards associated with textile production and waste.
As most textile production has shifted to countries with
cheaper labour and less stringent regulations, complex
supply chains obscure responsibility for labour abuses,
gender-based violence and environmental damage,

with women in LMICs bearing disproportionate con-
sequences of these challenging conditions.

Social norms perpetuate the gender gap in the fashion
industry. In many societies, women are more likely to
engagein low- or zero-income, informal activities, often
centred around domestic tasks such as cooking, sewing
and childcare, while men typically occupy technical
and better paid roles.!®? This pattern is evident in the
garment sector, where women are largely concentrated
in the lowest-paid jobs, while men tend to hold more
technical or higher-skilled roles, such as supervisors or
machinists, or positions in cutting departments, which
are often considered unsafe. Women'’s labour is largely
concentrated in the least profitable parts of the supply
chain, such as manual garment production and low-lev-
el administrative work.

Beyond labour roles, women are also underrepresented
in decision-making positions. Despite women account-
ing for 70-80 percent of global consumer spending in
fashion,*3 a 2021 study by the media company Busi-
ness of Fashion found that only 14 percent of major
fashion brands are run by female executives.'®* Addi-
tionally, as of July 2023, only 13 of 86 retail companies
had a female CEO.'%®

Climate Challenges & Gender Implications

In regions central to fashion production, including those
in Sub-Saharan Africa and Asia, climate change and
energy access inequalities create additional burdens for

THREADS OF TRANSFORMATION
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women workers and entrepreneurs, limiting productivity
and economic empowerment while exacerbating cli-
mate vulnerabilities. Women in these regions frequently
face disruptions caused by environmental degradation
and limited access to modern and productive energy
uses, which creates a cycle of challenges.

As climate change increases extreme weather events,
temperatures, and the frequency of natural disasters,
fashion workers are affected. In Cambodia, over 64 per-
cent of garment workers, the majority of them women,
reported that they experienced at least one climate
change-related impact at work or outside the factory
annually, with many citing pollution, extreme heat,
flooding and fire.’®® As women make up the majority
of the fashion workforce, they are disproportionately
exposed to the impacts of climate crises.

Water scarcity further compounds women'’s challenges
in the fashion sector, as women often bear the primary
responsibility for securing water for household needs.
When the fashion industry pollutes water sources and
reduces the availability of clean freshwater, women
must travel longer distances or spend more time work-
ing for water, intensifying their workload and depriving
them of time to engage in other productive or educa-
tional activities. Additionally, water scarcity restricts
women'’s ability to engage in water-dependent sectors
of the informal fashion market, such as tie and dye
production. For instance, the historical and growing tie
and dye production industry in Sub-Saharan Africa re-
quires significant amounts of water for dyeing fabrics.>”
When water is scarce, women who rely on this craft
for their livelihoods face reduced production capacity
in income, further exacerbating gender inequalities in
the fashion sector.

Moreover, as women are in direct contact with emis-

sions from production and manufacturing processes
across the fashion supply chain, air quality becomes a
major issue for their health. The production of synthetic
fibres, expected to continue to rise, not only increases
carbon emissions but also poses health risks associated
with poor air quality and air pollution. Employees tend
to work in textile production sites with no ventilation,
breathing in toxic substances or inhaling fibre dusts
or sand.'®*® Gender disproportionately plays into this
exposure as women are on the front lines of textile

manufacturing.

Extreme heat poses an additional risk for garment
factory workers. Cornell University’s Global Labor In-
stitute found that in 100 factories in Bangladesh, Pa-
kistan and Vietnam, workers are increasingly exposed
to dangerous work conditions made worse by rising
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temperatures.t* This increase in extreme heat also ex-
acerbates the need for cooling inside factories, which in
turn significantly increases energy demand. As women
constitute the primary workforce in these factories, they
are disproportionately affected by these hazardous
conditions and the increased demand for cooling.

The fashion industry both contributes to and suffers
from climate change, creating a cyclical disruption.
Hurricanes, floods and heat waves have devastating
effects on manufacturing hubs and logistics networks.
Forinstance, in 2020, Bangladesh faced severe flooding
that disrupted factory operations and delayed ship-
ments. Similarly, extreme heatin Pakistan has impacted
labour productivity and the efficiency of textile mills.6°
The International Labour Organization (ILO) finds that
productivity can fall by as much as 20 percent in ex-
treme heat conditions, which impacts the transition of
garments from manufacturing to distribution.6?

These challenges are particularly consequential for
women-owned fashion businesses or women working
in the informal workforce as small-scale textile pro-
duction or home-based garment workers, especially in
regions most vulnerable to droughts or floods. These
businesses often operate with few resources and
limited resilience to economic shocks, making them
more susceptible to the disruptions caused by climate
change.*? The instability of raw material supplies and
the increased risk of operational disruptions can hinder
their ability to maintain production, meet demand and
sustain profitability.
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DEEP DIVE:

COOLING IN THE FASHION INDUSTRY

Rising global temperatures are set to double cooling emissions by 2050, reaching 6.1 billion tons of CO2e.*% Over 1.1
billion people lack access to effective cooling, while an additional 2.9 billion rely on inefficient cooling systems. This
cooling gap disproportionately impacts vulnerable populations, especially women and girls, increasing their exposure
to heat-related health risks.*6*

Maijor textile producers such as Bangladesh, China, India, Indonesia, Nigeria and Pakistan are among the countries
with the highest populations without sustainable cooling solutions. In these regions, inadequate access to cooling in
garment factories forces workers, many of whom are women, to endure extreme heat. In Dhaka, the temperature in
upper garment factory floors often exceeds 30°C, topping 35°C on an average of 110 days a year. This both affects
worker health, causing dizziness, headaches, fatigue and nausea,**® and reduces productivity, with Bangladesh pro-
jected to lose 4.84 percent of working hours by 2030, equivalent to 3.833 million full-time jobs.16¢

Addressing these challenges is critical for sustaining the fashion industry and protecting its predominately female
workforce. Initiatives like the Global Cooling Pledge aim to reduce cooling-related emissions by 68 percent by 2050,
significantly expand access to sustainable cooling by 2030, and improve the global average efficiency of new air
conditioners by 50 percent.

National Cooling Action Plans (NCAPs) and Heat Action Plans further support these efforts by: identifying vulnera-
ble groups; promoting the adoption and increased stringency of Minimum Energy Performance Standards (MEPS);
identifying potential financial mechanisms for cooling; and implementing measures such as early warning systems,
cooling stations and urban infrastructure improvements. Together, these strategies not only mitigate carbon emis-
sions but also enhance working conditions and empower women in the textile sector by safeguarding their health
and productivity.
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The Gender-Energy Nexus: Challenges in Fashion
& Beyond

Insufficient access to modern and productive-use en-
ergy for women within the fashion sector and beyond
intersects critically with issues of gender equality, eco-
nomic development and environmental sustainabil-
ity. Across Africa, women have historically played a
significant role in the production and consumption of
fashion and textiles. Women workers make up nearly 80
percent of Ethiopia’s apparel industry,*®” and nearly 80
percent of the ready-made apparel sector in Lesotho.®
For many women in the region, manufacturing jobs
are the primary alternative to working in small-scale
agriculture.

However, in areas with concentrated textile production,
women frequently face limited access to modern energy
services, creating a cycle of challenges. According to UN
Women, if current trends continue, an estimated 341
million women and girls will still lack electricity by 2030,
85 percent of them residing in Sub-Saharan Africa.°
Time spent securing household energy reduces op-
portunities for education and economic advancement,
while unreliable electricity decreases productivity in
energy-intensive fashion production. Limited access
to modern energy stifles technological advancements
and skill development, curbing women'’s contributions
to innovation and energy solutions that address their
specific needs and experiences.

Furthermore, unreliable energy access is directly linked
to power, which can damage electricity-intensive ma-
chinery and materials for women working in SMEs or
home-based settings. Limited access to reliable and
affordable energy significantly hampers the operation of

sewing machines, looms and other critical tools, forcing
women to work longer hours to complete tasks with
smaller renumeration and less earnings across their
employment life cycle.'’® Often, inadequate energy ac-
cess restricts opportunities for training and skills devel-
opment in areas like energy-efficient technologies and
technological upgrading in the garment sector.'’* In this
case, energy inefficiency reduces income potential and
economic empowerment while increasing production
costs, ultimately diminishing market competitiveness.

The health and safety conditions of the fashion in-
dustry are equally concerning. Poor lighting leads to
eye strain and accidents, while insufficient ventilation
contributes to respiratory problems. Extended working
hours necessitated by inefficient equipment contribute
to fatigue and associated physical and mental health
challenges, further compromising the wellbeing of

women workers.’?

Women-owned Enterprises & Renewable Energy
Along the Fashion Supply Chain

Many women in the fashion supply chain operate in
small-scale or home-based settings where access to
reliable and affordable energy is severely limited. Ap-
proximately 60 percent of global apparel production is
conducted by SMEs that may struggle with competing
sustainability initiatives from brands and often lack
the credit and guarantors to secure funding.'”® Across
Africa, SMEs account for 90 percent of businesses in
the fashion sector.'’* SMEs are key to economic de-
velopment and job creation in Egypt, Ghana, Kenya,
Malawi, Nigeria, Tanzania and Tunisia, where women
play a critical role in textile production, from weaving
and dyeing to the design and distribution of products.

THREADS OF TRANSFORMATION
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Where women can, they do adopt renewable energy
sources. Solar-powered sewing machines and lighting
have enabled women tailors to increase their productivi-
ty and income. The ILO reports that in rural African com-
munities, access to solar-powered sewing machines
has increased the income of women entrepreneurs
by up to 50 percent. These machines are particularly
impactful in regions where electricity is either unavail-
able or unreliable, helping women maintain consistent
production schedules.t’®

Another notable example comes from India where a
large portion of the population relies on micro-enter-
prises for their livelihoods. In the state of Maharashtra,
approximately 21 percent of women with micro-enter-
prises are tailors. When solar energy was used to power
their sewing machines, itled to a 25 percentincrease in
energy efficiency, and tailors saw their annualincomes
rise by an average of 39 percent after incorporating
solar power into their operations.'”®

These small-scale, distributed renewable energy solu-
tions are particularly effective for home-based op-
erations and micro-enterprises, providing a means
to improve productivity without relying on costly and
often unreliable grid electricity. However, scaling these
solutions to industrial levels presents significant chal-
lenges, especially for small manufacturers. The adoption
of energy-efficient machinery and renewable energy
systems, such as solar panels, is often hindered by their
high upfront costs. This challenge is particularly acute
for women-led SMEs, which frequently face limited ac-
cess to capital and financing. In addition, many of these
enterprises lack adequate knowledge about available
technologies and financing options, making it difficult
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to invest in solutions that, while costly initially, offer
significant long-term savings.'’”

Research finds that women-owned SMEs, including in
the fashion sector, typically use a mix of energy carriers
(grid electricity, fuel and, increasingly, off-grid renew-
able energy). However, there are clear patterns based
on ownership structure, with sole female-owned en-
terprises typically relying on two energy carriers, such
as a combination of grid electricity and fossil fuel (55
percent of cases), while a small portion (10 percent)
use solar PV. Female-female co-owned enterprises
follow a similar pattern, with 35 percent relying solely
on grid electricity. Female-male co-owned businesses,
however, tend to be more diverse in their energy use,
with a significant portion adopting three or more energy
carriers, such as combining grid electricity with fuel, so-
lar PV and even biofuels or solar-driven heat pumps.78

These data suggest that female-male co-owned en-
terprises often have greater access to essential re-
sources, such as capital and technical expertise. This
advantage enables them to experiment with a broader
range of renewable energy solutions, than is possible
for solely female-owned or female-female co-owned
businesses. Women-led enterprises frequently adopt
more conservative energy strategies, relying on grid
electricity and fuel, due to the significant upfront costs
and technical complexities associated with renewable
energy systems.

This is correlated with the challenge of financing for
women-led SMEs in the renewable energy sector. Ac-
cording to the International Finance Corporation (IFC),
the global finance gap for SMEs led by women in emerg-
ing markets is valued at an estimated USD 1.7 trillion.*”°
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In the fashion industry, where women dominate the
workforce, financing constraints remain a significant
barrier. Opportunities such as solar-powered sewing
machines, energy-efficient production methods and
sustainable manufacturing practices have the poten-
tial to transform the sector. However, limited financial
literacy, discriminatory lending practices and lack of
collateral often prevent women entrepreneurs from ac-
cessing the capital needed to adopt these innovations.

Compounding these challenges is the widespread dis-
parity in economic rights. Globally, an estimated 2.4
billion women do not have the same economic rights as
men. These restrictions include laws that limit women'’s
ability to work at night or in certain jobs and industries,
rules that require a husband’s permission to get a job,
difficulties applying for a passport, and obstacles to
opening a bank account. Additionally, many countries
lack laws that criminalize sexual harassment at work,
prevent gender-based discrimination in financial ser-
vices or ensure equal pay. As of 2022, 178 countries
still had legal barriers that stop women from fully
participating in the economy. This systemic inequality
further excludes women-owned and -led enterprises
from financial opportunities, stifling their growth and
innovation potential.t&°

Some initiatives are beginning to address these gaps.
For instance, targeted grants and financing pro-
grammes provide technical training and facilitate access
to capital —like the Ford Foundation’s initiatives in the
informal economy and the support of the International
Renewable Energy Agency (IRENA) for womenin clean
energy. However, the scale of these efforts requires
growth given the enormity of the challenge. 8!

A comprehensive approach is essential, combining
policy reforms, investment in gender-focused financial
programmes and capacity-building initiatives. This
includes advocating for gender-responsive energy pol-
icies that prioritize women'’s needs in the energy transi-
tion agenda. Such policies should ensure that women
have equal access to renewable energy resources and
clearly outline opportunities available to them in the
energy sector—for example, offering tax exemptions
to female-owned enterprises importing renewable
technologies. By addressing structural barriers and
expanding access to financing, it will be possible to
unlock the full potential of women in both the renewable

energy and fashion industries.

Technical Knowledge Gap & Career Advancement
Barriers

A critical obstacle for both the fashion and renewable
energy sectors is the shortage of women with the tech-
nical skills and opportunities needed to implement,
operate and maintain clean energy technologies—skills
that are essential as factories and suppliers begin to
integrate renewable energy solutions, energy-efficient
technologies and monitoring systems across their pro-
duction lines.

In many rural or off-grid garment production hubs,
mini-grids and off-grid technologies are emerging as
viable electrification solutions,*®? yet local workforces—
especially women—often lack the training to install,
troubleshoot or manage these systems, as well as the
financial literacy, entrepreneurial skills and other pro-
fessional development skills necessary for operating in

the broader green workforce.'#3

THREADS OF TRANSFORMATION
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For instance, across Africa’s solar PV sector, women
occupy only 24 percent of Science, Technology, Engi-
neering and Mathematics (STEM) roles and 22 percent
of other technical positions.*®* This underrepresentation
is the result of a combination of male-dominated indus-
try culture, stereotypes about women in hands-on or
physically demanding work, and societal expectations
around gender roles.

This creates a cycle in which young women are discour-
aged from studying STEM subjects, leading to a lack of
awareness about available jobs and opportunities. As
a result, many women forego pursuing technical edu-
cation due to the perceived lack of employment pros-
pects in male-dominated industries such as energy.8
This gender gap in technical knowledge has significant
implications for the fashion industry’s ability to adopt
and maintain energy-efficient technologies. This cycle

relegates many women to informal, poorly paid and
often unpaid work, where they face significant barriers
to career progression.

The lack of technical expertise among largely female
factory workforces has serious consequences for
the fashion industry’s sustainability goals. Without
in-house skills to install and operate energy-efficient
machinery, factories often delay or forgo upgrades.
Instead, they depend on external service providers—
leaving women-led SMEs exposed to unpredictable
costs and potential service interruptions. At the same
time, limited technical capacity blocks the adoption of
advanced processes—such as chemical recycling of
post-consumer fibres or innovative dyeing techniques—

that rely on precise energy management.

The skills gap not only stifles innovation but also weak-

ens the overall impact of sustainability initiatives. To
fully harness renewable energy and scale green solu-
tions, women must be trained to own, operate and
maintain clean energy systems. Connecting female
energy technicians with fashion SMEs and investing
in targeted capacity building programmes will help the
industry meet its sustainability ambitions and ensure
that women share equitably in the transition’s economic
and environmental benefits.

Underrepresentation of Women in Fashion’s
Decision-Making

Women remain underrepresented across decision-mak-
ing in the fashion industry. While there has been some
progress in the representation of women in leadership
roles, such as a 95 percent increase in female CEOs
in the apparel industry reported in 2020, overall ad-
vancement remains slow. For instance, although women
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design 40 percent of womenswear brands, they hold
only 14 percent of leadership positions in the largest
fashion companies.&¢

Itis not only at the top reaches of C-suites that women
are underrepresented in leadership positions. In Ban-
gladesh, approximately four out of five production line
workers are women, whereas only one in 20 supervisors
are women.*®” Women who do pursue upward mobil-
ity often encounter numerous challenges, including
increased stress and responsibilities, harassment and
violence, and societal pressures that discourage career
advancement. They may also face the risk of being os-
tracized from their communities or losing family support,
particularly when they take on new roles that are at
odds with traditional gender expectations.*® Family
and community dynamics are particularly important
for women who may lose access to childcare if their
families do not support their professional aspirations.

Additionally, women often struggle to secure leadership
positions due to social norms and gender biases within
the workplace. For example, factory managers may
prefer to employ men for positions requiring machine
operation or leadership roles, falsely believing that only
men possess qualities like confidence, assertiveness
and control—traits that are often considered masculine.
Women are also frequently held to higher skill standards
than their male counterparts, making it more difficult
for them to advance.®®

The lack of women in leadership roles is a critical issue,
and it is essential for the industry to take deliberate
action to close the gender gap. By addressing the bar-
riers to women'’s career progression and creating long-

term, gender-responsive pathways for advancement,
the fashion industry can unlock the full potential of
its workforce, improving both women’s lives and the
industry’s performance.

Underrepresentation of Women in The Energy
Sector

In parallel to the challenges faced by women in the fash-
ionindustry, women in STEM fields encounter significant
barriers to entry and progression. While women are
increasingly pursuing education and careers in science
and technology, they remain underrepresented in key
technical roles, particularly in fields such as engineering,
information technology and renewable energy. The
ILO reports that men occupy 72 percent of positions in
Information Technology (IT), science, and engineering
across 121 countries.*®°

This gender gap extends to the energy sector, where
women are underrepresented in technical jobs, lead-
ership positions and decision-making roles. In the
traditional energy sector, women account for only 22
percent of the workforce,*** and they represent less
than 11 percent of energy patent applications.**? The
situation is similarly dire in the renewable energy sector,
where women make up just 32 percent of the workforce
globally, and most are concentrated in non-techni-
cal and administrative roles, with few advancing to
higher-paying technical or managerial positions.**3 In
Sub-Saharan Africa, for instance, women hold 25 per-
cent of leadership roles and 26 percent of middle- and
lower-level management roles.'®* Barriers to women'’s
participation and advancement in energy and STEM
careers include gender bias, limited access to education
and training, legal discrimination, and lack of support
for work-life balance.

THREADS OF TRANSFORMATION —
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The underrepresentation of women in the energy and
STEM sectors not only affects their career progression
but also has broader implications for the industries
themselves. Women’s lived experiences, particularly as
primary consumers of energy and caretakers of fami-
lies, provide valuable insights into sustainable energy
solutions and climate change mitigation strategies.
However, their exclusion from decision-making pro-
cesses results in missed opportunities to address these
critical issues from diverse perspectives.

Integrating gender-inclusive policies into the fashion in-
dustry can drive both sustainable growth and improved
working conditions. The British Fashion Council stresses
that greater gender inclusivity is essential for fostering
innovation, particularly when addressing environmental
concerns.'®® In the fashion industry, where issues like
excessive energy consumption and waste manage-
ment are critical, women'’s leadership is essential for
transformative change. With their understanding of the
industry as workers and consumers, women can offer
valuable perspectives on energy use, waste reduction
and ethical production, helping create a more sustain-
able and equitable fashion ecosystem.

Similarly, gender equality in the energy sector is vital
for achieving sustainable energy goals. The underrep-
resentation of women in energy leadership limits the
development of energy solutions that reflect the needs
of all stakeholders. Including women in energy policy
discussions and decision-making processes can lead
to more inclusive, equitable and sustainable energy
access, particularly in underserved communities.

To address the gender disparities in fashion, STEM and
energy, it is crucial for stakeholders to take gender-re-
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sponsive actions that create better access to resources,
training, finance and social protections. In the fashion
industry, this means improving working conditions for
women in the informal sector, ensuring access to child-
care, providing opportunities for skills development
and creating pathways for women to transition from
informal to formal employment. For women in STEM
and energy, policies that address gender bias, pro-
mote access to education, encourage mentorship and
coaching, and support work-life balance are essential
for encouraging women'’s participation and progression.

Modelling future skills requirements across both technical
and non-technical domains allows for the design of proac-
tive, gender-responsive training programmes, mentorship
initiatives and policy interventions. Focusing on developing
the forecasted expertise—from smart grid management
and community engagement in energy to digital design
and sustainable marketing in fashion—is essential for
creating diverse pathways for women in higher-value roles,
thereby advancing both gender equality and sustainable
development across both sectors. Annex 1 details project-
ed skills required for the growing sustainable energy and

sustainable fashion sectors.

Challenges to Transparency & Participatory
Decision-Making in Fashion

Importantly, while the industry continues to expand
and evolve, almost no fashion brand discloses how it
engages with workers and communities affected by
the climate crisis. A recent Fashion Revolution report
reveals a stark disconnect between major brands and
the communities they impact. Of 250 fashion companies
surveyed, an alarming 94 percent failed to disclose their
engagement with stakeholders affected by climate
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strategies. This lack of transparency means that the voices of workers and local
communities are largely absent from climate policy discussions. By not incorporat-
ing the experiences of those on the front lines of climate change, fashion brands are
missing crucial insights that could inform more effective and equitable climate strat-
egies. Further, without buy-in from affected communities, climate policies may face
obstacles in implementation and fail to address the most pressing local concerns.

The lack of transparency and community engagement in the fashion industry is
a particular concern for women, who are disproportionately affected by climate
change and unsustainable practices, as well as vastly underrepresented in global
decision-making forums. This exclusion is particularly problematic because women
have firsthand experience with the localized impacts of climate change. In many re-
gions most affected by environmental changes, such as areas facing water scarcity
and shifting agricultural patterns, women serve as primary caretakers of households
and natural resources. Consequently, their perspectives are essential for developing
climate solutions that are both sustainable and socially just.

The failure to involve women in climate strategy discussions represents a missed
opportunity for more inclusive and innovative solutions. Women, especially those
working in grassroots organizations or community-level initiatives, possess a wealth
of knowledge and practical experience in managing environmental changes. Their
insights can lead to more resilient and effective climate strategies. Research shows
that increased female representation in leadership positions positively impacts
environmental policies and practices.'®” For instance, countries with more women in
Parliament are more likely to ratify environmental treaties and adopt climate change
policies. Further, companies with more women on their boards tend to improve ener-
gy efficiency, reduce overall environmental impact and invest in renewable energy;
women leaders tend to prioritize proper waste management and reduce misuse of
water, energy and resources.®® By not engaging with these communities, fashion
brands are not only failing to address pressing local concerns but are also overlook-
ing the potential for co-creating sustainable solutions that are more likely to gain
traction and have lasting impacts. This oversight undermines the industry’s ability
to develop comprehensive and effective approaches to addressing climate change
and sustainability challenges.

THREADS OF TRANSFORMATION
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Opportunities & Challenges in the

Transition to Sustainable Fashion

RENEWABLE ENERGY ADOPTION

The Business Case for Renewable Energy and
Energy Efficiency

Fashion brands across the globe face mounting pres-
sure from various stakeholders—investors, employees,
customers and others—to align their operations with
sustainability goals and reduce their environmental
impact.t®®

Beyond meeting these expectations, renewable energy
adoption offers tangible business benefits. According
to McKinsey & Company, implementing sustainability
measures can drive significant cost efficiencies, with
up to 50 percent of Tier 2 emissions reductions po-
tentially being cost-neutral. This means brands have
the potential to achieve savings in both emissions and
operational expenses.??°

Collaborating with suppliers on energy efficiency initia-
tives can offset more expensive sustainability efforts,
such as material innovations. Additionally, reducing
waste and overproduction through effective inventory
management enhances sustainability while generating
cost savings. This creates a compelling business case
for renewable energy adoption beyond pure environ-
mental considerations.

Strides Made by Global Fashion Brands

Global fashion powerhouses have begun making sub-
stantial investments in renewable energy. H&M Group,
with a global operating profit of USD 1.33 billion in
2023,2°t and BESTSELLER, reporting global operating
profits of USD 752 million through July 2024,%°2 are
making strides in integrating renewable energy into
their operations.

H&M Group and BESTSELLER have partnered with
Copenhagen Infrastructure Partners (CIP) toinvestin an
offshore wind project near Cox’s Bazaar in Bangladesh.
Setto commence operations in 2028, this projectis pro-
jected to reduce emissions by approximately 725,000
tons annually while supporting Bangladesh’s goal of
sourcing 40 percent of its energy from renewables by
2041. Beyond environmental benefits, this initiative is
set to foster job creation, stabilize the local energy sup-
ply and reduce reliance on fossil fuels, demonstrating
how large-scale renewable energy investments can
deliver substantial positive impacts on both climate
objectives and local economic development.2°

THREADS OF TRANSFORMATION
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Opportunities for Small & Medium-Sized
Enterprises

The benefits of renewable energy adoption extend
well beyond large corporations. In many low- and mid-
dle-income countries, (LMICs), the textile sector consists
predominantly of small and medium-sized enterpris-
es (SMEs), which often have higher rates of women
ownership than larger firms. This creates a significant
opportunity to advance gender equity alongside sus-
tainability goals.

In Egypt, Ghana, Kenya, Malawi, Nigeria, Tanzania,
and Tunisia, the textile industry has significant poten-
tial to adopt renewable energy solutions, particularly
for processes that require heat in the range of 30°C to
180°C—arange ideally matched to many solar thermal
and biomass systems, which have been increasingly
recognized as practical, cost-effective solutions for

decarbonizing textile production across Africa.?°4 Solar
thermal collectors can supply hot water or steam for
key textile processes such as dyeing, bleaching and
washing. Biomass systems and biofuel-fired boilers
can also provide the heat necessary for the processes,
using locally available agricultural residues as fuel.
Additionally, electric heat pumps can be used to up-
grade ambient or waste heat for drying and finishing

operations.?°®

Currently, 71 percent of SMEs in these countries rely
primarily on grid electricity, with 14 percent combining
grid electricity with fossil fuels. This dependence creates
a clear opportunity to expand solar PV systems, mi-
cro-hydro solutions and other renewable power options
to lower energy costs, reduce reliance on polluting fuels
and minimize environmental impact.2°® For women-led
SMEs in the textile sector, renewable energy adoption
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provides a pathway to increased productivity, reduced

operational costs and greater sustainability.

Gender Dimensions of the Energy Transition

To maximize the benefits of renewable energy adop-
tion, the fashion and energy sectors must prioritize the
integration of women at every level of the transition.
Women are key stakeholders as manufacturers, de-
signers, retailers and technicians, as well as within their
communities and regions. Their participation in renew-
able energy initiatives not only promotes inclusivity but
also enhances innovation and economic outcomes.

Research demonstrates that gender diversity in the
workplace leads to improved decision-making,?” in-
creased profitability?°® and innovative solutions.2%®
Women'’s leadership specifically results in the adop-
tion of more sustainable practices.?’® As women often
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serve as primary energy managers in households, they
have firsthand knowledge of energy use, needs and
challenges at community and individual levels.?!! This
insight drives more effective and user-centric energy
solutions tailored to the actual needs of families and
communities. For instance, women entrepreneurs in the
clean energy sector are more likely to address energy
poverty and access issues in their communities, recog-
nizing the specific needs of women and children.?*? As
women-led SMEs remain integral to the fashion sector,
itisimperative to empower women entrepreneurs and
leaders to drive the adoption of renewable energies.

Creating an Enabling Environment

Fashion brands, financial institutions and policymakers
must collaborate to ensure women entrepreneurs have
access to the resources, training and financial support
they need to transition to renewable energy. Targeted
investments in small-scale renewable solutions and
energy-efficient technologies should be coupled with
capacity-building programmes. These programmes
must focus on technical training, financial literacy and
leadership development tailored to women-led enter-
prises in the textile sector.

Moreover, partnerships between governments, private
sector actors, investors and non-governmental organi-
zations (NGOs) are essential to creating enabling envi-
ronments for renewable energy adoption. This includes
developing gender-responsive financing mechanisms,
offering incentives for renewable energy projects and
addressing structural barriers that limit women'’s par-
ticipation in the energy and fashion industries.

By committing to these efforts, the fashion industry
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can significantly reduce its environmental footprint
while empowering women entrepreneurs to lead the
way in sustainable development. Such an approach
ensures that the renewable energy transition is not
only environmentally sustainable but also inclusive and
equitable, fostering long-term socioeconomic progress
in emerging markets.

CIRCULAR FASHION MODELS
Understanding Circular Fashion Principles

Circular fashion models focus on reducing waste, re-
using materials and promoting sustainability through
extended product life cycles. By shifting away from
the traditional linear model of “take, make, dispose,”
which presumes high availability of natural resources,?3
circular fashion offers an opportunity to reduce energy
consumption, lower carbon emissions and promote
renewable energy solutions across the supply chain.
Rooted in three core principles—eliminating waste and
pollution; keeping products and materials in use at their
highest value; and regenerating natural systems—cir-
cular fashion provides a sustainable framework for
transforming the industry.?#

One of the most significant aspects of the circular fash-
ion model is the life cycle of products. Operating under
the traditional linear model, estimates indicate that only
one percent of used clothing is recycled worldwide. By
contrast, in the circular fashion model, garments and
textiles are kept in circulation for as long as possible
through practices such as recycling, upcycling, repair-
ing and reusing. Research finds that the adoption of
a circular economy approach by fashion companies,
with investment in renewable energy sources, reusing
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materials, and expanding the lifespan of clothing, could
help to reduce emissions by between 30 to 50 percent.?*

Circular Business Models & Growth Potential

Sustainability-first businesses in the fashion industry
are experiencing significant growth. The circular fashion
market, including resale, rental, repair and remaking
models, is expanding. These circular business mod-
els have the potential to increase their market share
from 3.5 to 23 percent of the global fashion market by
2030.2%6

Several companies have implemented successful take-
back programmes where consumers return used items
for recycling or repurposing. Patagonia has pioneered
repair and reuse initiatives, encouraging consumers
to extend product lifespans rather than purchase new
items. Patagonia’s circularity and consumer aware-
ness strategy has extended the life of clothing by nine
months, reducing carbon, waste and water footprints
by approximately 20-30 percent each. The company
has also resold more than 120,000 repurposed items,
significantly cutting down on waste and emissions.?”

The circular fashion model can scale globally and is
especially relevant in regions with growing concerns
over textile waste. Women-led SMEs in emerging mar-
kets can create businesses focused on garment repair,
resale and upcycling, fostering a circular economy in
their communities.

Energy Benefits of Circular Approaches

By designing clothes to last longer, the fashion industry
can significantly reduce the need for energy-intensive
new production. Producing a new garment requires

substantial energy inputs, from manufacturing raw
materials to dyeing and finishing. This shift toward
recycled fibres or pre-loved clothing eliminates many
of the high-energy processes associated with new
textile production. Recycled fabrics require less energy
to produce than new fabrics made from raw materials
like cotton or polyester, which involve intensive ener-
gy inputs at every stage of production. By shifting to
closed-loop recycling, circular fashion helps reduce
energy consumption and lower carbon footprints.

Repair and upcycling businesses, particularly those led
by women in small enterprises, typically consume far
less energy than those manufacturing new garments.
Encouraging consumers to recycle, repurpose or buy
second-hand garments also significantly lowers overall
energy use in the fashion supply chain.

Additionally, garment rental services can help reduce
the need for constant production and the associated
energy demand, particularly in fast fashion where cloth-
ing items may only be worn a few times. Resale models
have been estimated to save up to 97 percent of energy
compared to the production of new garments.?'8 Efforts
should be made to ensure financial accessibility, offer-
ing low-cost or flexible investment options for women
entrepreneurs to adopt recycling technologies, repair
services or eco-design practices. Policies that provide
affordable financing and technical support will help
create a more inclusive circular economy.

Circular models also create opportunities to integrate
renewable energy sources into the fashion produc-
tion process. Solar and wind energy, for example, can
power factories engaged in recycling or garment repair
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operations. Solar-powered upcycling businesses, par-
ticularly in regions with high solar potential, can reduce
reliance on fossil fuels and contribute to the global
energy transition.

Circular Fashion Model Implementation
Challenges

Despite its potential, the transition to circular fash-
ion faces several challenges. Research indicates that
shifting to a circular economy in fashion and textiles is
complex, requiring “knowledge, significant financial
investment in technological change, and greater con-
sumer purchasing power in the production of products
based on a circular economy.” New brands in the fashion
industry often lack sufficient information to establish
circular business models. In addition, young fashion
designers report insufficient in-depth knowledge and
financial resources to develop brands based on circular
economy principles.?*®

Consumer awareness and acceptance represent an-
other significant barrier. While the circular economy
model supports sustainable development goals by
promoting sustainable production and consumption,
many consumers remain unfamiliar with or resistant
to these concepts. Further, finding the right balance
between sustainability and profitability presents an
ongoing challenge. Although circular models can reduce
costs in the long term, businesses must ensure their
products remain profitable in the short term. Finally,
identifying suitable materials and products for reuse
and recycling poses technical challenges that require
ongoing innovation and investment.

Potentiality Of The Circular Fashion Model

The circular fashion model is more than just a response

to the need for sustainability—the model is integral to
the energy transition in the fashion industry. By reducing
energy demand through practices like reuse, recycling,
repair and remanufacturing, circular fashion helps to
lower the carbon footprint and reliance on energy-in-
tensive processes. For women entrepreneurs and small
businesses in emerging markets, circular fashion models
present a significant opportunity to adopt clean energy
solutions, increase energy efficiency and align with the
global energy transition. Circularity provides an oppor-
tunity to foster innovation, reduce reliance on fossil fuels,
integrate renewable energy into the fashion industry’s
supply chain and create new markets for women en-
trepreneurs. As the industry continues to evolve, em-
bracing circularity can be a powerful tool to accelerate
the transition to renewable energy and create a more
sustainable, equitable fashion ecosystem for all.

INNOVATION & INVESTMENT

Innovation and investment in sustainable technologies
and practices are crucial for driving meaningful change
in the fashion industry, both in terms of reducing its
environmental impact and fostering gender equity.

Product Innovation: Next-Gen Materials
Redefining Sustainability

Innovation in sustainable materials has become a
central focus in the fashion industry as it confronts
the environmental harm caused by petroleum-based
fabrics. According to the Pulse of the Fashion Industry
2018 report, two-thirds of the industry’s negative sus-
tainability impact stems from the raw material stage.??°
Addressing innovation at this phase is crucial for de-
signing fashion sustainably, along with considering
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the environmental effects of usage, washing and end-
of-life disposal.

Alternative fibres, such as hemp, bamboo, recycled cot-
ton, organic linen and even food waste (think bananas,
oranges and pineapples), are gaining attention for their
lower environmental impact.??t Natural materials like
cork and seaweed are also being used to create ethical,
vegan clothing.??? Additionally, significantinvestments
are being made in fibre recycling and innovative ma-
terials like mycelium leather, synthetic spider silk and
biodegradable plastics.??® Recycled cotton, for instance,
made from waste materials like fabric scraps and used
clothing and created through a mechanical recycling
process, uses less water, pesticides and energy than
virgin cotton.?

Globally recognized brands like Diane von Furstenberg,
Reformation, Allbirds and Carhartt are embracing sus-
tainable materials by sourcing from Lenzing Group.
Lenzing’s TENCEL™ and LENZING™ ECOVERO™ fibres,
made from sustainably sourced wood and wood pulp,
are reported to reduce carbon emissions and water
usage by at least 50 percent.??> TENCEL™ is produced
from fast-growing eucalyptus trees on low-grade land,
requiring far less space and water than cotton. The
fibres are created using a closed-loop production pro-
cess that recycles wastewater and low-level chemical
solvents, resulting in a biodegradable and compostable
end product. Due to these sustainable practices, TEN-
CEL™ fibres have earned the European eco-label Oe-
ko-Tex 100 certification, indicating low levels of harmful
chemicals and by-products.??

The search for sustainable alternatives to leather has
seen similar innovations. Livestock supply chains ac-
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count for 14.5 percent of global greenhouse gas (GHG)
emissions, with cattle responsible for most of this.??’
Sustainable alternatives like mycelium-based Mylo,
Reishi (fungus roots) and plastic-free Mirum made from
plants, minerals and food waste are gaining traction.
High-profile brands like Stella McCartney, Adidas and
H&M have embraced these alternatives.??®

However, the adoption of innovative materials faces
persistent challenges. A 2024 report from Sustainabelle
Advisory Services found that limited investor under-
standing of the fashion industry is hindering funding
forinnovations, especially in the competitive alternative
leather sector.??®

Despite these challenges, investing in sustainable fi-
bres and alternative materials is not just a matter of
environmental responsibility but also a smart business
move. Studies from Boston Consulting Group and Textile
Exchange predict that brands that diversify their raw
materials, particularly sustainable raw materials, could
see a 6 percent profit increase, with a potential USD
100 million opportunity for brands with USD 1 billion in
annual revenue. If fashion brands continue to prioritize
cost-cutting and mass production, they risk depleting
the supply of raw materials, leading to a material short-
age by 2030, resulting in lower profits.?*® To avoid this,
investment in sustainable materials innovation must
accelerate.
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DEEP DIVE:

SUSTAINABILITY IN FASHION & FOOD SYSTEMS

Fashion and food industries are deeply interconnected, facing shared challenges and opportunities, as both rely on
raw materials and often compete for the same scarce resources.?* Traditional production methods in both sectors are
resource and energy intensive, often harmful to ecosystems.

The fast fashion business model has doubled the production of clothing in the last 15 years,?*? intensifying demand
for cotton and other natural fibres. This surge has driven unsustainable farming practices as intensive cotton culti-
vation depletes soil nutrients, pollutes waterways, disrupts local ecosystems and displaces food crops, thereby ex-
acerbating food insecurity.?*®* Women in developing countries often bear the brunt of these unsustainable practices,
unable to afford sustainable alternatives due to systemic barriers.?34

Regenerative agriculture offers a promising solution by focusing on social health, biodiversity and carbon seques-
tration through practices like organic fertilization, crop rotation and diversified crop growth.%*> Notably, 86 percent
of the top 60 global luxury fashion brands are now investing in regenerative approaches.?* For example, SOKTAS,
an organic cotton supplier for brands like Stella McCartney, has captured significant carbon through regenerative
practices on its 90-hectare farm.??”

Regenerative agriculture powered by renewable energy can decrease reliance on diesel and synthetic fertilizers,
while reducing the fashion industry’s carbon footprint. Food waste biomass can even power textile factories, closing
the loop between energy, food and fashion.

Improving the economic empowerment of women is crucial to this transition. When women are empowered through
equal access to education, land, credit and decision-making, they tend to make decisions that benefit the environ-
ment, such as investing in sustainable farming practices or focusing on biodiversity. Gender-sensitive policies in agri-
cultural supply chains are therefore key to ensuring equitable benefits from regenerative agriculture.?®

Yet, as of 2022, only 1.4 percent of the world’s cotton was grown using organic or regenerative methods, and full-
scale adoption remains slow.?* Fully embracing the shift to sustainability could repurpose the 2 percent of global
cropland used for cotton to grow food for local populations.?4°

Innovations like S4S Technologies’ portable, solar-powered machine that dries vegetables and spices while retaining
nutrients, turning food crops into sellable products, demonstrate how renewable energy and gender equality can
uplift farmers. This approach helps reduce agricultural waste in India and increases income for women farmers by 10-
15 percent.?** Harnessing similar innovations in fashion could drive sustainable practices, reduce waste and create
economic opportunities for marginalized communities.

To achieve lasting change, we must view food and fashion as interconnected systems that prioritize environmental
health, social equity and economic resilience.
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Process Innovation: Technological Advancements
in Fashion Supply Chains

In addition to focusing on what clothing is made from,
itis crucial to consider the processes by which clothes
are made. Technological advancements offer significant
opportunities to reduce energy consumption, decrease
fashion waste and improve the efficiency of production
and distribution.?42

Adopting circular practices encourages innovation in
how energy is used across the fashion supply chain.
For instance, the need for energy-efficient garment
production can inspire the development of new tech-
nologies that reduce energy consumption in textile
manufacturing, dyeing and finishing processes. These
innovations can be applied not only in the context of
circularity but also in the broader energy transition
within the fashion industry. Energy-efficient machinery,
such as low-energy sewing machines, solar-powered
production lines or smart textile finishing equipment,
can significantly reduce the overall energy demand of
fashion production.

Digitization and Artificial Intelligence (Al) are further op-
timizing supply chain operations. Al can reduce energy
waste by minimizing fabric scraps, streamlining logistics
and enhancing supply chain transparency. Already, Al
has been used in the fashion sector to improve demand
forecasting, automate warehouse operations, optimize
last-mile delivery and increase efficiency. Similarly,
blockchain technology strengthens supply chain trans-
parency by preventing counterfeiting, verifying ethical
sourcing and supporting traceability.?4

For example, Leila Salieva, co-founder of Sombrero
Galaxy Agency, has merged fashion’s creative branding
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with blockchain transparency and community-building,
leveraging Al to optimize marketing strategies. Her work
enables brands to build authentic digital identities, fos-
ter engaged communities and use data-driven insights
for effective outreach. By integrating Al for content
creation, sentiment analysis and chatbot optimization,
she helps brands innovate and thrive in today’s digital
landscape.?**

Similarly, innovations in recycling technology are help-
ing address the industry’s environmental impact. New
methods recycle post-industrial and post-consumer
waste into cotton or yarn, reducing costs, water and
chemical use.?*® Chemical recycling of cotton textile
waste is also emerging, though it is still in its early de-
velopment stages and requires further refinement to be
more energy and water efficient.?4¢ Recycling blended
materials, such as polyester and cotton, is particularly
challenging but an important area of progress.?*

Technologies are also providing supply chain transpar-
ency and accountability in the fashion industry. Compa-
nies such as FibreTrace have developed photon-marker
systems that enable brands to verify each step of the
supply chain, ensuring accountability for sustainability
claims.?*8 FibreTrace is used by brands to show where
clothing came from, how it arrived at retail stores and
who made it.?*

Challenges & Opportunities to Process Innovation

While technological upgrades drive more environmen-
tally sustainable production, they also have the potential
to displace low-skilled workers, particularly women in
the garment manufacturing workforce. An Internation-
al Labour Organization (ILO) study found that newly
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created roles requiring specialized skills and offering
higher pay are more likely to go to men, reflecting the
structural barriers that women often face, such as a
disproportionate share of care work and limited ac-
cess to skill development.?*® However, companies can
respond by reskilling and upskilling women to promote
advancement in the sector.?®!

Further, women'’s representation in STEM and Al de-
velopment is essential for creating solutions that ben-
efit diverse populations and address gender-specific
challenges in fashion’s energy transition. Technological
advancements will require sector-wide reskilling, partic-
ularly for designers who willincreasingly experience the
need to work with research &development (R&D) teams
to develop sustainable design solutions.?5? Currently,
women represent only 29 percent of science R&D posi-
tions globally, limiting their influence on innovations that
could directly impact gender equity in the energy and
fashion industries.?*® Ensuring women'’s involvement in
technological, including Al, development is particularly
crucial, as underrepresentation risks embedding biases
into technologies that perpetuate inequalities.?>

Start-ups, especially women-led fashion-tech com-
panies, are crucial to developing these innovations.
Female-founded start-ups are developing new tech-
nological solutions that transform how brands and
consumers interact, launch products and meet market
needs.?*® Despite this, women entrepreneurs gener-
ally face significant funding challenges, receiving 14
percent less investment than their male counterparts,
with an additional 8 percent reduction if the investor
has previously experienced a failure with a woman-led
start-up.2%® This creates a barrier for female founders

in securing the critical funding needed to drive these
technologies forward.

By integrating advanced technologies with gender-re-
sponsive investments, the fashion industry can signifi-
cantly reduce its environmental footprint while empow-
ering women to take on leadership roles in the energy
transition. Targeted initiatives—such as increased fund-
ing for women-led innovations, representation in R&D
and gender-conscious technological solutions—ensure
that innovation drives not only technological progress
but also broader socioeconomic transformation. This
holistic approach creates a sustainable and inclusive
future for the fashion industry, aligning its practices
with global decarbonization goals and fostering a more
equitable and resilient economy.

Consumer Awareness & Behaviour

Consumer behaviour plays a crucial role in shaping the
impact of the fashion industry on climate change. As
awareness of the interconnectedness of energy use,
environmental sustainability and gender increases,
consumers are increasingly making purchasing deci-
sions based on these factors. Global concerns about
climate change have led fashion consumers to become
more mindful of how their buying habits contribute to
environmental degradation. Additionally, consumers are
considering how issues of gender equality and inclu-
sivity intersect with sustainable practices, prompting a
shift toward more responsible and informed consump-
tion patterns.

Today’s consumers are more attuned to the environ-
mental cost of fast fashion and are actively seeking
brands that prioritize sustainability. Growing aware-
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ness of the industry’s role in contributing to the climate
crisis has made sustainability a key consideration for
many shoppers. Surveys indicate that a significant
portion of consumers now factor sustainability into their
fashion choices, with many willing to pay a premium
for eco-friendly materials, ethical labour practices and
brands that actively reduce their carbon footprint.>”
Around two-thirds of consumers worldwide report that
they would switch, avoid or boycott brands based on
their stance on controversial issues, including social
standards and environmental responsibility.?*® Con-
sumers are not only interested in how their fashion
choices affect the planet but are also increasingly con-
cerned with how brands address gender equality and
inclusivity.

Social media and digital platforms have been pivotal
in educating consumers, making information about the

environmental impacts of fast fashion and alternative,
sustainable fashion choices more accessible. Influencers
and activists who champion climate-conscious fashion
have created a powerful space forinformed consumer
behaviour.?®® This, coupled with increasing transpar-
ency from brands about their sustainability efforts, has
contributed to a broader societal shift toward more

eco-conscious consumption.

Women are at the forefront of driving sustainable fash-
ion choices. Research indicates that women are more
likely to encourage friends and family to adopt envi-
ronmentally friendly lifestyles and are more committed
to supporting eco-friendly apparel brands.?®® Female
consumers demonstrate stronger loyalty toward brands
that align with their values of sustainability and social

responsibility.26!
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Women play a primary role in managing household
energy consumption, making decisions about overall
energy usage and managing appliances. However, they
might not always have the decision-making power to
investin energy-efficient technologies due to economic
constraints or societal norms. Recognizing and address-
ing these challenges is crucial. Empowering women to
make energy-related decisions not only makes business
sense but also accelerates positive changes in energy
systems. Companies and policymakers should focus on
removing barriers to fully leverage women'’s potential

in driving sustainable practices.?6?

McKinsey’s latest State of Fashion 2025 report finds that
the climate crisis will continue to be a significant force
in shaping both fashion supply chains and consumer
behaviour. The growing costs of climate change and gov-
ernment actions to combat it mean that sustainability
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will remain atop priority. Brands that approach sustain-
ability with a long-term mindset—despite short-term
challenges—wiill likely be rewarded with more efficient
operations and a competitive edge in the marketplace.?®3
As consumer awareness continues to evolve, the fashion
industry will need to adapt to these shifting demands,
balancing environmental responsibility, inclusivity and
profitability.

Fostering consumer awareness about the environmental
and social impacts of the fashion industry is crucial for
driving meaningful change. By empowering individuals
to make informed choices, there is an opportunity to col-
lectively shift towards a more sustainable and equitable
fashion landscape that prioritizes both environmental
sustainability and gender equality.

POLICIES & REGULATIONS
International Sustainability Initiatives

The global fashion industry has begun to align around key
international frameworks designed to address climate
impacts and sustainability challenges. These collabora-
tive efforts establish standards and commitments that
transcend national boundaries.

Launched by the UN Framework Convention on Climate
Change (UNFCCC) in 2018, the Fashion Industry Charter
for Climate Action represents a collective commitment
within the fashion sector to significantly reduce GHG
emissions. The Charter's ambitious goal is to achieve
net-zero emissions by 2050 in line with the 1.5°C target
outlined in the Paris Agreement.?** With signatories re-
quired to set science-based targets with a pledge to cut
emissions by 50 percent by 2030, the Charter plays a

pivotal role in driving global action.?®®

Transparency forms the foundation of this initiative. In
2022,89 percent of signatories met the reporting require-
ments, disclosing climate-related data through the Car-
bon Disclosure Project (CDP). This reflects a significant
increase in public reporting efforts and demonstrates a
growing commitment to transparency and accountability.
Though progress on renewable energy adoption has
been slower, with only 15 percent of energy consumed by
responding companies coming from renewable sources,
the trajectory shows improvement.?¢®

The Charter also emphasizes corporate advocacy, en-
couraging companies to influence policy development
and collaborate with governments on strategies that
align with global climate goals. For full compliance, signa-
tories must reduce emissions, increase renewable energy
sourcing and disclose comprehensive climate-related
data, ensuring their actions are aligned with global tar-
gets and that consumers, businesses and decision-mak-
ers can make data-informed choices around fashion.
This framework provides a clear roadmap for how policy,
corporate responsibility and transparent reporting can
collaborate to mitigate climate change impacts across
the fashion value chain.

Public-Private Partnerships for Industry
Transformation

Public-private partnerships (PPPs) have emerged as
powerful vehicles for driving sustainability in fashion.
By combining private sector innovation and capital with
public sector policy frameworks and risk mitigation, PPPs
enable collaborative solutions to systemic challenges,
such as textile waste, harmful chemical usage and ethi-
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cal supply chain management, to drive development.”
These partnerships foster accountability through “clearly
defined roles, transparent governance,” and shared sus-

tainability objectives.?68

PPPs enable risk-sharing, as public funding de-risks
early-stage investments in areas like sustainable tech-
nologies, circular economies and scalability of successful
projects. Overarchingly, PPPs can facilitate the adoption
of more sustainable production processes and overall
supply chain management.?®® For instance, Stella Mc-
Cartney’s collaboration with the BioCircular Materials
Alliance (2025) exemplifies cross-sector innovation. By
uniting governments, non-governmental organizations
(NGOs), and companies like Spiber Inc. (a biotech ven-
ture company developing sustainable materials), this
PPP advances circular infrastructure using agricultural
waste. McCartney’s advocacy also influences global
policy, embedding circular economy principles into in-
dustry standards.?”°

PPPs can also play a crucial role in supporting SMEs
through both financing, as public investment can de-risk
investments, and capacity-building. SMEs, which often
lack resources for sustainability transitions, benefit from
training, technical assistance and best-practice sharing,
which can be facilitated by PPPs. This enhances the
ability of SMEs to succeed in competitive markets.?”*

A successful case study is that of Dibella, a German
textile enterprise, that partnered with Germany’s Federal
Ministry for Economic Cooperation and Development to
address unsafe chemical storage at a Pakistani supplier.
A two-year plan introduced Key Performance Indica-
tors (KPIs) for sustainable material use, safer chemical
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handling and worker training. The project culminated
in Dibella achieving OKEO-TEX STeP certification, val-
idating environmentally friendly production and fair
labour practices.?”?

For women-led and women-based SMEs, these types
of partnerships are particularly impactful as they work
to de-risk investments and drive forward scalability
in the fashion industry. A successful case study is the
Rajasthan government’s RAJEEVIKA initiative part-
nership with Rang Sutra, a private social enterprise, to
support Marudhara Rangsaaz—a women-led textile
producer company. Public-sector backing enabled proj-
ect implementation, while private expertise provided
capacity-building, training and market access for rural
women producers.?’3

Moving forward, PPPs must ensure long-term align-
ment, community and beneficiary engagement, and
policy integration with national sustainability agendas
and the wider Sustainable Development Goals (SDGs).
This model of engagement highlights the importance
of cross-sector collaboration in advancing sustainabil-
ity goals and shows how industry leaders can play a
pivotal role in transforming fashion to ensure it is both
economically viable and environmentally responsible.

Policy & Regulatory Frameworks In High-Income
Countries

High-income countries have increasingly prioritized
sustainability within fashion industries through a com-
bination of regulations and incentives.?”* These policy
frameworks target specific aspects of the fashion val-
ue chain and establish models that influence global
standards.
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Forinstance, the EU has taken a leadership position in
regulating sustainability in fashion. Renewable energy
sources such as solar, wind and hydropower are be-
ing integrated into manufacturing processes, reducing
carbon footprints while fostering greener economies.
In June 2023, Members of the European Parliament
proposed stronger measures specifically designed to
curb overproduction and excessive consumption of tex-
tiles. These proposals emphasize the requirement that
textiles be produced in ways that respect human rights,
uphold social and labour standards, ensure environ-
mental sustainability, and maintain animal welfare.?”®

A cornerstone of this initiative is the introduction of
new eco-design requirements for textiles and the im-
plementation of the digital product passport (DPP).
This digital tool enhances product transparency and
traceability throughout supply chains,?¢ enabling con-
sumers and regulators to access detailed information
about a product’s environmental impact and manufac-
turing conditions. These combined efforts place greater
responsibility on companies for their environmental
footprint and establish a comprehensive model for the
global fashion industry.

High-income countries have also committed to target-
ing specific aspects of the fashion industry thathave a
disproportionate impact on environmental degradation.
Policy and regulation have increasingly targeted the
industry-wide issue of over-stocking and excessive
production. In July 2024, the EU approved the Ecodesign
for Sustainable Products Regulation, which requires
fashion companies to report unsold textiles beginning
in 2025. By early 2026, the destruction of unsold goods
will become illegal under this framework.?””
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This approach addresses a critical environmental con-
cern highlighted in UK reports that document the harm
caused by incinerating unsold stock. While incineration
may recover some energy, the process significantly in-
creases a product’s overall climate impact by releasing
additional emissions and pollutants, including harmful
plastic microfibres from synthetic fabrics.?”®

Similar regulatory trends are emerging in the US. In
August 2024, California became the first US state to
implement an Extended Producer Responsibility pro-
gramme specifically for textiles. This legislation requires
apparel companies to develop comprehensive plans
for the collection, repair and recycling of garments by
2030.7° These policies represent a fundamental shift
away from the disposable fashion model that has dom-
inated the industry for decades.

Policy, Regulatory & Incentive Frameworks in
LMICs

Policies governing fashion, renewable energy, gen-
der equality and environmental protection in LMICs
present unique challenges and opportunities. These
interconnected domains require integrated regulatory
approaches that balance economic development with
social equity and environmental sustainability.

In India, for example, the Textile Policy 2024 includes fi-
nancial incentives; the policy provides capital subsidies,
credit-linked interest subsidies and wage assistance,
alongside a gender quota requiring at least 1,000 wom-
en to be employed per 4,000 workers in new industrial
units, thereby aiming to enhance women's participation
in the industry. Electricity tariff subsidies for renewable
energy sources support greener production processes,

as conditional equipment cost assistance is offered if
new technologies achieve a minimum of 10 percent
energy and water savings compared to previous usage.
Additionally, the policy prioritizes research and develop-
ment (R&D) in smart and technical textiles, sustainable
production processes and digital supply chain integra-
tion. This has the potential to drive adoption of green
manufacturing, circular economy practices, and efforts
toreduce the industry’s carbon footprint. Importantly for
women within the fashion sector, where women entre-
preneurs lead nearly 15 million SMEs, predominately in
manufacturing,?®® the policy has measures to upgrade
the technological capabilities of SMEs, promoting their
access to global markets and bolstering overall industry
competitiveness.?®!

In Vietnam, various incentive policies to attract investors
offering environmentally friendly technological solutions
have been introduced, including Article 5 of Decree No.
23/2024/ND-CP, which “offers a 5 percent preference
during the bidding evaluation process to investors who
propose environmentally friendly solutions aimed at
minimizing pollution for high-risk projects, as stipulated
by Environmental Protection Laws.”?®? The Bidding Law
looks at the selection of investors to implement projects
in the country.

Bangladesh is home to 229 Leadership in Energy and
Environmental Design (LEED)-certified green factories.
Awarded by the US Green Building Council, this certi-
fication is earned by projects that meet prerequisites
addressing carbon, energy, water, health and indoor en-
vironmental quality.?®* The Government of Bangladesh
provides financial incentives and support to factories
aiming for LEED certification and now hosts 60 of the
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top 100 highest rated LEED-factories across the world.?®* One factory with LEED Certification, Knit Asia, reports a
savings of 3,300 tonnes of CO2e (the equivalent of 82,800 trees planted), and the reduction of energy-related car-
bon emissions by 257 tonnes CO2e from renewable energy use, demonstrating the benefits of this certification.?®®

Policy & Regulatory Opportunities for LMICs

The fashion industry in many LMICs provides considerable employment, particularly for women in the production
and manufacturing sectors. However, working conditions in this sector often fall short of acceptable standards.?%®
Implementing gender-sensitive policies is crucial to improve labour standards and create advancement opportu-

nities for women across the value chain, including design, management, technology and sustainability.

Effective policy measures should include establishing grievance redressal mechanisms to address gender-related
risks such as workplace harassment and discrimination. Equally important are social protection programmes,
equal pay enforcement, workplace safeguards and occupational safety standards with appropriate training. These
foundational policies can transform the industry from one characterized by exploitation to one that empowers
workers and improves their quality of life.28”

Further, as the industry evolves with increasing automation, robotics and Al integration, certain jobs may become
obsolete while others emerge. To address this shift, businesses and governments should focus on providing lifelong
digital training for women, enabling them to skill, reskill and upskill to meet changing industry demands.?28

Policies promoting renewable energy adoption and eco-friendly practices can significantly support small enter-
prises, particularly those led by women, by lowering operational costs and boosting profitability.?®® In rural areas,
transitioning to cleaner energy alternatives delivers multiple benefits: improving women'’s health, reducing time
spent on resource collection and creating opportunities for education and entrepreneurial ventures.

The fashion sector in LMICs can leverage sustainable practices—reducing waste, recycling textiles and using
eco-friendly materials—to both mitigate carbon emissions and tap into growing global markets for ethical products.
As international demand for sustainable fashion increases, LMICs have an opportunity to position themselves as

leaders in this space, diversifying their economies and creating more resilient business models.

By implementing policies that simultaneously empower women, improve labour standards, drive climate resilience
and foster green economic growth, LMICs can develop fashion sectors that contribute to sustainable development
while participating more equitably in global value chains. Transparency and accountability mechanisms remain

essential to ensure these policies deliver their intended benefits and contribute to addressing broader challenges

in climate change and social equity.
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The fashion industry stands at a critical juncture
where its economic significance intersects with
pressing environmental and social challenges. No-
table advancements in policy and regulations have
begun to address these issues, particularly the en-
vironmental consequences of fast fashion.

However, the creation of truly sustainable solutions—
environmental, economic, and social—requires further
concerted effort. Central to this transformation is the
strengthening of women'’s roles within the industry,
given their pivotal position in both the production and
consumption of fashion. To effectively tackle these mul-
tifaceted challenges, a more integrated and collabora-

tive approach across all stakeholder groups is essential.

Integrate gender-responsive approaches into
climate & energy policies

The fashion industry’s gender dynamics significantly
influence environmental and social outcomes. Women
often bear the brunt of energy-intensive tasks and are
disproportionately affected by climate change impacts.
Gender-responsive policies are essential to ensure equi-
table and inclusive interventions that address women'’s

specific needs and contributions.

» Mandate gender-disaggregated data collection &
analysis: Governments should mandate the collection
and analysis of gender-specific data in policy formu-
lation processes to reveal the differential impacts of
climate and energy policies on various demographics.

Conclusions & Recommendations

« Incorporate gender-responsive policy integration:
Governments should revise existing and future cli-
mate and energy policies to include gender-specific
impact analyses, establish measurable targets for
women’s empowerment within the climate, energy
and fashion sectors, and identify funding mechanisms
for policy implementation. National initiatives like
National Determined Contributions (NDCs), Action
Cooling Plans and Heat Action Plans should explic-
itly consider the unique needs of women, especially
those in industries most affected by energy access
and climate.

» Foster cross-sectoral collaboration: Policymakers
should engage with private sector entities, interna-
tional organizations, fashion brands, suppliers and
women’s advocacy groups to develop policies that
reflect the lived experiences of those directly involved
in or impacted by the fashion sector.

« Ensure women'’s active decision-making: Govern-
ments should facilitate women'’s substantive involve-
mentin shaping gender-responsive climate and ener-
gy policies to ensure these policies effectively address
diverse needs and vulnerabilities.

Promote renewable energy adoption in the
fashion industry

The fashion industry’s high energy demands, primarily
from textile manufacturing and garment production,
contribute significantly to greenhouse gas (GHG) emis-
sions and disproportionately impact communities and
regions that the bulk of these processes falls on. Tran-
sitioning to renewable energy sources is imperative to
mitigate these impacts.

THREADS OF TRANSFORMATION
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Incentivize renewable energy adoption: Governments should offer targeted fi-
nancial incentives, such as tax credits and subsidies, to encourage private sector
investments in renewable energy technologies.

Incentivize off-grid systems: Governments should provide grants, results-based
financing and concessional loans—such as the Mission 300 subsidies model—? to
de-risk investments by mini-grid developers and off-grid solar providers, reducing
per-unit costs and accelerating deployment in remote areas.

Mission 300, led by the World Bank Group and the African Development Bank, with
Sustainable Energy for All (SEforALL) as its Secretariat, brings together African
governments, the private sector and development partners to deliver affordable
power, expand electricity access, enhance utility efficiency, attract private invest-
ment and strengthen regional energy integration—all aimed at driving economic
transformation across the continent. Mission 300’s central goal is to connect 300
million people in Africa to electricity by 2030. This effort is expected to power econ-
omies, improve essential services and spur job creation for Africa’s rapidly growing
population. The initiative also presents a significant opportunity to equip women
and youth with the skills and resources needed to participate in and benefit from
the continent’s energy transition.

THREADS OF TRANSFORMATION —

Tailor gender-responsive finance models: Finance institutions should develop and

scale tailored microfinance and blended finance programmes offering flexible terms.
Atthe same time governments and investors should leverage results-based financ-
ing (RBF) for outcome-based rewards and promote investment through a gender
lens, alongside targeted training in financial literacy and business development.
Establish regulatory standards: Governments should implement stringent energy
efficiency standards across the fashion sector’s value chain, incentivizing private
sector compliance through public recognition or financial benefits.

Enhance energy efficiency: Governments should embed ambitious, mandatory
energy-performance standards for textile machinery, buildings and processes
into their NDCs—complete with clear targets, roadmaps and investment com-
mitments—aligned with SDG 7.3s target to double the global rate of efficiency
improvement by 2030, and drive compliance through preferential financing, tax
rebates and public recognition.

Foster public-private partnerships (PPPs): All stakeholders should work to foster
collaborative initiatives between government bodies and private sector entities to
drive the adoption of renewable energy solutions and the development of green
infrastructure.
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« Invest in renewable energy technologies: Govern-
ments, private sector, multilateral development banks
and other investors should allocate resources to sup-
port the development and deployment of renewable
energy technologies, including blockchain and Al, to
reduce the industry’s carbon footprint and stimulate
green job creation.

« Ensure equitable distributions: All stakeholders
should provide technical and financial assistance to
low- and middle-income countries (LMICs) to develop
robust renewable energy infrastructure for textile
production, manufacturing and distribution.

» Embed women’s reskilling: Governments, public and
private sector actors, and other stakeholders should
provide targeted reskilling and upskilling on the green
skills necessary for women to fully participate in and
benefit from the shift towards renewable energy and
energy efficiency technologies within evolving sectors
such as the fashion industry.

Enhance gender equality in the fashion sector

Gender inequality in the fashion industry, from supply
chains to retail, oftentimes perpetuates exploitative
labour for women with poor working conditions, limiting
their economic empowerment and ability to transition
to sustainable, healthy practices.

» Mandate workplace equity: Governments and corpo-
rations must enact and rigorously enforce legislation
mandating equal pay for equal work; comprehensive
safeguarding measures against sexual harassment
and gender-based violence throughout supply chains;
and robust policies such as paid parental leave and
affordable childcare subsidies to ensure women’s full
and equitable participation in the workplace.

» Launch capacity-building programmes: All stake-
holders—governments and corporations—should
invest in comprehensive training programmes that
enhance women'’s skills in leadership, management
and sustainable practices. These initiatives should
actively engage other stakeholders, including com-
munity members, politicians, policymakers, legisla-
tors and industry leaders, to cultivate a supportive
environment that advances gender equality in the
workplace.

» Mandate supply chain transparency: Governments
should require companies to disclose detailed infor-
mation on their supply chain’s gender composition,
wage gaps and safety protocols.

« Empower women in decision-making: Governments
and industry leaders should ensure women'’s active
participation in policy and strategic decision-making
processes across climate, energy and fashion.

» Implement quotas & targets: Governments and
companies should establish corporate quotas and
targets for women in executive and decision-making
roles, with governmental incentives for compliance.

Strengthen environmental conservation practices

The fashion industry’s environmental impact extends
across water, air and land resources, necessitating a

holistic approach to conservation.

» Implement water stewardship regulations: Govern-
ments should enact stringent regulations on water
usage and wastewater management to prevent con-
tamination, including mechanisms for transparency
and accountability.

- Promote water conservation technologies: All
stakeholders along the fashion value chain, including
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brands and suppliers, should embrace the adoption
of water-saving technologies and support research
into sustainable materials and processes.

» Transition to sustainable raw materials: Fashion
brands and suppliers must lead the transition to
sustainable raw materials, prioritizing renewable
and recycled fibres. Sustainable land management
practices, including responsible sourcing of natural
fibres, minimizing deforestation and reducing the
use of harmful chemicals, should be implemented.

» Establish air quality regulations: Governments
should enact and enforce regulations to limit air pol-
lution from textile manufacturing and transportation,
while promoting investment in emission-control tech-
nologies and renewable energy sources.

Enhance fashion supply chain transparency &
accountability

A lack of transparency and accountability across
fashion supply chains can conceal exploitative labour
practices and environmental damage, making it dif-
ficult to understand and measure the scale of impact
that the fashion industry has, and hindering effective

intervention.

» Establish mandatory reporting standards: Govern-
ments should mandate comprehensive reporting on
environmental impact and labour practices through
independent audits for brands and suppliers.

« Commit to international standards: Brands and
suppliers should adhere to internationally recognized
standards, such as the UN Framework Convention
on Climate Change (UNFCCC) Fashion Compact, to
ensure supply chain traceability and full disclosure of
the environmental impact of their products.
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Promote circular fashion models

The traditional linear model of ‘take-make-dispose’
is unsustainable due to its high resource usage and
waste generation, both exacerbated by the rapid pace
of fashion consumption.

« Invest in recycling technologies: Stakeholders in
the public and private sectors should support the
development of technologies that enhance textile
recycling and reuse.

« Incentivize textile reuse: Governments should pro-
vide tax incentives or subsidies for businesses that
promote recycling and upcycling, while businesses
engage consumers through incentives to participate
in these schemes.

» Implement consumer education initiatives: Fashion
companies, governments and other key stakeholders
should launch campaigns to educate consumers on the
benefits of reusing, repairing and recycling garments.

Drive sustainable consumption through consum-
er education

Consumer behaviour, especially in fast fashion markets,
significantly influences industry practices. Encouraging
consumers to take ownership over their role in the fash-
ion supply chain can promote more sustainable prac-
tices at the individual, community and corporate levels.

» Launch public awareness campaigns: Governments,
brands and civil society should orchestrate cam-
paigns highlighting the environmental and social
consequences of fast fashion, advocating for more
sustainable consumption behaviours.

« Utilize social marketing strategies: All stakeholders
have the opportunity to leverage social influence to
promote sustainable consumption behaviours.

» Implement product labelling standards: All stake-
holders, including fashion brands and suppliers,
should establish and adhere to standardized labelling
systems that clearly communicate the environmental
and social impact of garments.

Invest in innovation & training for sustainable
fashion

There is a critical need for skilled professionals and
innovative technologies to advance sustainable fash-
ion practices, renewable energy technologies, climate
change mitigation and gender equality.

» Fund research and development (R&D): Govern-
ments, the private sector, and investors should allocate
funding for research into sustainable materials, pro-
duction technologies and circular economy solutions.

» Fund women-led innovation: Public and private
investors should prioritize funding for women-led
businesses in technology, R&D and Al.

» Develop educational curricula: Governments, ed-
ucational institutions and private sector entities
should collaborate to develop training programmes
on sustainable fashion practices and clean energy
technologies.

» Provide scholarships for women in Science, Tech-
nology, Engineering and Mathematics (STEM): Gov-
ernments should work with educational institutions
to establish scholarship programmes for women
pursuing education in relevant STEM-related fields.

» Facilitate technology transfer: All stakeholders
should support the effective sharing of knowledge
and the transfer of sustainable technologies within
the fashion industry, with a particular focus on sup-
porting LMICs and SMEs, to help to ensure a more
equitable and rapid transition.

THREADS OF TRANSFORMATION

49



CONCLUSIONS & RECOMMENDATIONS

Promote renewable energy adoption in the fashion industry through women-
led SMEs

Women entrepreneurs within the fashion industry, particularly those operating in
informal sectors and developing economies, frequently encounter significant energy
access challenges. These limitations extend beyond mere inconvenience, directly
impeding their productivity, constraining economic growth and undermining their
overarching empowerment.

» Scale targeted interventions: All stakeholders should scale programmes providing
reliable, affordable clean energy to women in the informal fashion sector, particularly
in regions with unstable power supply.

» Scale interventions for off-grid enterprises: All investors should develop and ex-
pand targeted interventions—like concessional loans, pay-as-you-go solar home
systems, mini-grid connections, and results-based grants—tailored to the unique
needs of women operating away from stable grids, ensuring they can deploy and
maintain decentralized clean energy solutions affordably and sustainably.

« Investinrenewable energy infrastructure: Governments, corporations, and public
and private investors should prioritize investments in renewable energy infra-
structure for women-led fashion businesses, particularly in regions with unreliable
electricity.

» Offer financial incentives: Governments and public and private investors should
provide subsidies and low-interest loans for women-owned enterprises adopting
sustainable energy practices.

» Develop innovative investment strategies: Public and private sector actors should
create investment strategies that support women-led SMEs in adopting renewable
energy and energy-efficient technologies.

The fashion industry can leverage its economic influence to drive meaningful environ-
mental and social change. The recommendations outlined underscore the necessity
for a coordinated, multi-stakeholder approach, engaging governments, companies,
civil society and consumers, to achieve a more sustainable and equitable future. By
prioritizing these actions, stakeholders can collectively steer the fashion industry to
promote the health and empowerment of people and the planet.

THREADS OF TRANSFORMATION
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Forecasting essential skills for women in sustainable energy and fashion

The transition to sustainable energy and fashion
presents immense opportunities and requires a for-
ward-looking approach that examines the diverse
expertise required for future success.

The energy sector, particularly renewable energy, is
experiencing rapid growth, yet struggling with gender
imbalance. The underrepresentation of women across
both the traditional and renewable energy sectors—
particularly within technical and leadership roles—per-
sists, despite evidence showing that gender diversity
correlates with innovation, improved sustainability
performance and stronger financial results.

Simultaneously, the demand for ‘green’ talent is rising.
LinkedIn data indicate that demand for ‘green’ talent
rose approximately 5.9 percent annually from 2021-
2024, and twice as fast as supply between 2023 and
2024.2° Projections indicate that a significant global
green skills gap will persist by 2050 if current trends
continue, as only onein eight individuals has the ‘green’
skills required for the most in-demand green roles,??
such as wind turbine technicians, solar PV installers,
energy analysts and renewable energy consultants.??

As renewable energy systems become more so-
phisticated and integrated into industry and com-
munities, necessary technical skills will include: >

» Advanced system integration: Proficiency in manag-
ing interactions between diverse renewable sources
(solar, wind, hydro), energy storage and smart grid
technologies.

» Quality control analysis: Experience in testing and
inspecting products, services or processes for quality
and performance.

» Operational analysis: Skills in analyzing requirements,
procedures, materials and conditions to enhance
operations.

» Data analytics for energy management: Skills in an-
alyzing energy consumption data, optimizing grid
performance and utilizing predictive maintenance
algorithms using tools such as Python, Excel, GIS
and AutoCAD.

» Energy efficiency auditing & implementation:
Expertise in identifying and implementing energy-
saving measures in various sectors, including
industrial processes such as the fashion supply chain.

« Equipment selection: Expertise in specifying the types
of tools, instruments and equipment necessary to
carry out specific workstreams.

» Project management & financial modelling: Compe-
tencies in overseeing complex installations, assessing
financial viability and securing funding.

Non-technical skills in the renewable energy
sector:?®

« Critical thinking, innovation & adaptability: Ability to
leverage logic and reasoning to develop activities, an-
alyze information, identify strengths and weaknesses
in various solutions and problem-solving approaches,
while seeking new opportunities.

» Policy advocacy & regulatory navigation: Under-

standing and influencing energy policy, navigating
regulatory frameworks, and advocating for support-
ive environments for renewable energy deployment.

» Customer guidance: Ability to respond to customers’
needs to determine types of support and interven-
tions needed.

» Community engagement: Skills working with local
communities to ensure projects meet needs, build
local capacity and promote energy literacy.

» Marketing & communications: Effectively communi-
cating the benefits of sustainable energy solutions to
diverse stakeholders, including consumers, investors
and policymakers.

Interventions to build these skills should focus on ac-
cessible and flexible learning formats (like part-time
or online courses), upskilling resources, particularly for
untapped talent pools in LMICs, and robust training
programmes beyond technical skills.

The fashion industry’s ongoing shift towards sustain-
ability relies on adopting energy efficiency technologies,
embracing circular economy models and ensuring eth-
ical practices throughout the supply chain. Forecasting
skill requirements for a sustainable fashion future point
towards a need for expertise spanning technology,
materials science, supply chain management, commu-
nication and data analysis.
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As the focus continues to shift towards sustain-
able fashion, key technical skills will include:?°®

Sustainable materials science: Understanding in-
novative, low-impact and biodegradable textiles;
closed-loop recycling; the impact of textile production
on ecosystems, water and climate; garment life cycles;
and material properties and environmental impacts.
Sustainable design: Skills to create functional, aes-
thetically pleasing garments using eco-friendly
materials while minimizing production waste and
maximizing longevity.

Sustainable textile production: Expertise in environ-
mentally and socially responsible dyeing and fin-
ishing techniques, including relevant qualifications
and standards.

Life Cycle Assessment (LCA): Skills in using LCA soft-
ware to measure and improve the environmental
performance of products and processes.

Advanced textile recycling technologies: Knowledge
of chemical and mechanical recycling processes.
Energy-efficient machinery operation & maintenance:
Technical skills for advanced, energy-efficient man-
ufacturing equipment.

Data analytics: Ability to measure and track sus-
tainability performance by collecting, analyzing, and
interpreting data on resource consumption and emis-
sions to identify trends, set targets and track progress.

Essential non-technical skills for the sustainable
fashion industry include:

Communication & collaboration: Ability to clearly
articulate sustainability benefits to various stakehold-
ers, presenting data effectively, engaging in dialogue
and fostering strong working relationships across
the value chain.

» Supply chain transparency & management: Exper-
tise in tracing materials, ensuring ethical sourcing,
managing logistics sustainably, utilizing blockchain
for traceability and mitigating supply chain risks to
meet environmental and social standards.

» Sustainable marketing & consumer education: Un-
derstanding of consumer behaviour to communicate
sustainability efforts, educating consumers about
conscious consumption.

« Circular business model development: Competency
to design & implement business models based on
rental, resale, repair & recycling.

» Impact reporting & environmental, social & gover-
nance (ESG) compliance: Skills in measuring, verifying
and reporting on ESG performance.

» Policy engagement & advocacy: Working to shape
industry standards and governmental regulations
related to sustainable and ethical fashion.

 Strategic thinking &innovation: Ability to analyze the
environment, identify opportunities and risks, engage
in long-term planning, and develop new materials,
processes and business models through creative
collaboration.

Cultivating these diverse competencies is crucial to
achieve environmental goals and foster the innova-
tion that gender diversity brings. Women'’s leadership,
informed by both technical and non-technical under-
standing, is vital for driving transformative change in
energy usage, waste reduction, ethical production and
circularity within fashion.

THREADS OF TRANSFORMATION
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