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Abstract: The fast fashion industry significantly impacts the environment at every stage of the product life
cycle. The transport of products to wholesalers and stores, as one of the stages of the product life cycle, is often
overlooked during the analysis of the carbon footprint. Therefore, research is needed on the impact of fast
fashion on the environment through logistics and transport, especially in relation to air emissions. The article
attempts to determine how extensively fast fashion companies disclose the impact of their transport operations
on the overall corporate carbon footprint, as well as to deter-mine the proportion of total emissions attributed
to transport and evaluate the effectiveness of companies” efforts to mitigate transport-related environmental
impact.The research used a case study method for selected brands (H&M Group; Inditex, Shein) using
secondary data available in non-financial reports for 2023. As a result of the analysis of non-financial reports
on transport emissions, several key findings have been presented. Companies predominantly rely on external
frameworks and standards, particularly the Global Reporting Initiative. However, the level of detail of the data
presented varies. The priority for the surveyed companies is to reduce emissions from significant sources, such
as production processes. The data disclosed in the reports (scope 1, 2, 3) must be clearly formulated and can be
used to calculate the level of CO: emission reduction or increase. Companies should improve their
environmental reporting by including transport-related emissions indicators. This approach provides a
comprehensive view of their environmental impact, highlighting absolute values and efficiency metrics.

Keywords: fast fashion industry; supply chain; transport operations; organization's sustainable
development; corporate carbon footprint

1. Introduction

The fast fashion industry, characterized by rapid production cycles and frequent collection
updates, has been among the most interesting and scrutinized topics in recent years. With the
emergence of ultra-fast business models, the question of limits and conducting operations while
respecting planetary boundaries increasingly arises. According to “(Un)Sustainable transitions
towards fast and ultra-fast fashion” [1], fast fashion is considered the second most polluting industry
(after oil extraction and production). McKinsey & Company highlighted that fast fashion retailers
have sped up their production processes, getting new styles to customers at a record pace and
creating significant environmental and social challenges [2]. This branch significantly impacts water
consumption and pollution, greenhouse gas emissions linked to fossil fuels used in production
processes and transportation, resources used, and biodiversity losses. There are also many concerns
about respecting human rights in supply chains, child labour, working conditions, and health and
safety. The most frequently discussed issues are production processes, which undoubtedly have the
most significant impact on the organization's sustainable development result [3,4]. However, there is
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a lack of studies on the environmental impact of fast fashion throughout the supply chain,
particularly in logistics and transport. In this area, the most significant impact on the environment is
from air emissions, which is very important from the point of view of climate change. Unfortunately,
the aspect of transport and logistics is often overlooked due to its relatively small share of the overall
environmental impact. This oversight means that the carbon footprint analysis resulting from the fast
fashion logistics process is frequently neglected, creating a significant research gap. There is a lack of
literature on this topic. Addressing this research gap is crucial, as understanding the emissions
associated with transportation and logistics can provide a more accurate and holistic view of the
environmental impact of the fast fashion industry. By focusing on this often-ignored area, researchers
and companies can develop more effective strategies to reduce emissions and promote sustainability
within the supply chain. Additionally, this focus will help and motivate companies to improve their
methods of collecting data regarding transport-related emissions, which can lead to more informed
actions and enhanced transparency.

2. Literature Review

2.1. Fast Fashion’s Characteristics

The fashion industry is one of the largest industrial sectors in the world. The rapid growth in the
production of clothing and footwear, driven by rising wealth and consumption in developing nations,
is a consequence of its conscious adoption of “fast fashion”, which has been defined as “a business
model based on offering consumers frequent novelty in the form of low-priced, trend-led products”
[5]. The fast fashion represents one of the world’s most important industries, driving a significant
part of the global economy. It is one of the critical value-creating industries for the world economy
[6]. Before the COVID-19 pandemic, the fashion industry’s global revenue was estimated to be
between $1.7 trillion and $2.5 trillion, according to two research reports by Euromonitor and
McKinsey [7]. Moreover, the fashion industry is a significant employer worldwide, with millions of
people (designers, factory workers, distribution and logistics, sales associates, etc.) involved in
various aspects of the industry [2]. The Ellen MacArthur Foundation states that globally, the clothing
industry employs more than 300 million people along the value chain. This sector employs millions
in countries like China, Bangladesh, India, and Vietnam, where a significant share of the world’s
clothing is produced [8].

Fast fashion is trendy and desirable among customers. The primary reason is affordability.
Companies offer trendy clothes at a low price, which enables access to a broader range of customers.
Brands adapt quickly to the newest fashion trends, so customers don’t have to wait long to be
fashionable and present the hottest trends. Wide variety and choice can be another benefit of fast
fashion brands, which offer various styles so everyone can find something suitable. It cannot be
mentioned convenience; brands usually combine sales in physical stores in the most common and
popular areas with online presence via e-commerce platforms, making all shopping processes
extraordinarily convenient and accessible [9]. Furthermore, clothes may not be taken care of properly
and may be disposed of without much thought. This makes fast fashion an essential driver of
environmental impacts [10].

2.2. Environmental Impacts of Fast Fashion

The fashion supply chain is diverse and complex, spanning four or more tiers, including design,
raw material harvesting, spinning, yarn production, dyeing, weaving, cutting, stitching, and final
garment construction [11]. One of the most visible side effects of fast fashion, except carbon footprint,
is vast amounts of waste in the form of clothes (that could still be used) ending up in landfills [12].
Ellen MacArthur Foundation reports that less than 1 % of the material used to produce clothing is
recycled into new clothing [13]. Fast fashion has a significant and detrimental impact on water quality.
The industry consumes vast amounts of water for dyeing and finishing processes, often involving
toxic chemicals [14]. According to the World Wildlife Fund (WWE), 2700 litres of water is needed to
produce a single cotton t-shirt. That’s enough to sustain one person for 900 days [15].
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The fast pace of production might cause issues with proper inventory management, resulting in
an overproduced amount of garments that cannot be sold. It can contribute to waste or cause
problems in the developing part of the world, where massive amounts of garments, quite often
unnecessary, are being sent. Unfortunately, many fast fashion items are designed and produced for
short-term trends, with lower quality and durability, which can lead to increasing amounts of waste.
The price of the clothes also doesn’t encourage customers to prolong the garment’s life, for instance,
by repairing it. It's easier to get rid of it. In the area of waste, however, some fast fashion brands are
taking tangible and visible steps toward implementing circular economy practices, for example,
renting garments, repairing unwanted garment collecting programs, and creating new business
models with second-hand clothes [12]. Fast fashion companies have already started incorporating
circular economy principles into their business model [16-20]. Still, further actions need to be taken
to reduce resource use and operate within planetary boundaries, enabling textile-to-textile recycling.

In 1995, the textile industry manufactured 7.6 kilograms of fiber per person globally. By 2018,
this amount nearly doubled to 13.8 kilograms per person, coinciding with the world’s population
growth from 5.7 billion to 7.6 billion people. Over 60 million tonnes of clothing are purchased
annually, projected to increase to approximately 100 million tonnes by 2030 [21]. Due to this extensive
production and consumption, a significant carbon footprint is emerging.

The fashion industry is responsible for significant global COz emissions, exceeding those from
several other sectors, such as international aviation and shipping. Textile production occurs through
geographically long and complex supply chains, including growers and processors of raw fibers,
yarns, textiles, weavers, knitters, dyers, finishers, product manufacturers, and distributors. Most
textile and clothing production occurs in Global South countries such as India, China, and
Bangladesh, which rely heavily on fossil fuels for electricity supply, thereby increasing the carbon
footprint of each clothing item produced. Additionally, the decomposition of textile waste in landfills
or through incineration releases harmful chemicals and greenhouse gases into the environment [22].
Due to its complex supply chain, transportation of fabrics and garments from production facilities,
usually in developing countries [23], and energy-intensive production, the textile industry generates
roughly 1.2 billion tonnes of CO2 equivalent, or nearly 10% of world GHG emissions [24]. Large-scale
systemic change is needed for the industry to align with the Paris Climate Change Agreement’s goals
to limit global warming to 1.5 °C above pre-Industrial Revolution levels [24]. The analysis results
indicate that the climate impact of clothing and footwear consumption rose from 1.0 to 1.3 Gt carbon
dioxide equivalent over the 15 years to 2015. China, India, the USA, and Brazil dominate these figures.
Achieving systemic change necessitates collaboration among stakeholders, technological innovation,
government policies, and robust infrastructure support. Decarbonization could be achieved by
phasing out coal and introducing renewable energy sources [23], using bio-based feedstocks, low-
emission heat sources, sustainable production and transportation processes, and an increase in the
rate of recycling materials [25]. According to the McKinsey & Company home page — The McKinsey
report [26], the carbon-abatement goal is for industry emissions in 2030 to be 1.7 gigatons of CO:
equivalent less than they are today. The same report estimates that the fashion industry misses the
1.5°C pathway by 50% under the current trajectory. Beyond 2030, the sector will encounter an
important task: the formidable task of accelerating abatement efforts. This will require defining
modern business models and decoupling volumes from emissions.

2.3. Transport’s Role and Its Impact on the Environment

Although the transport part is not the focus when we discuss the fast fashion industry and its
emissions, according to The Intergovernmental Panel on Climate Change (IPCC) and its 2023 report
[27]: “In 2019, direct greenhouse gas (GHG) emissions from the transport sector (...) accounted for
23% of global energy-related CO:2 emissions, 70% of direct transport emissions came from road
vehicles, while 1%, 11%, and 12% came from rail, shipping, and aviation, respectively. Emissions
from shipping and aviation continue to increase.” In this report, IPCC is also expressing their concern
regarding the ability of the transport sector to fulfil Paris Agreement recommendations: “Scenarios
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from bottom-up and top-down models indicate that without intervention, CO: emissions from
transport could grow in the range of 16% and 50% by 2050 (medium confidence)”.

Logistics results in various external impacts, such as air pollution, noise accidents, vibration,
land use, and visual disturbance [28-32]. The emissions from freight transport are significantly
influenced by the type of fuel used. Although various alternative fuels are available, diesel remains
the primary fuel for goods vehicles. Diesel engines are preferred because of their efficiency and high
energy density, making them suitable for the heavy loads and long distances commonly encountered
in freight transport. According to the International Energy Agency (IEA), diesel fuel accounts for
about 76% of the energy consumption in the global road freight sector [33, 34]. Statista reports that as
of 2020, diesel was the dominant fuel for freight transportation, representing approximately 96% of
the energy used in road freight transport [35]. This data underscores the dominance of diesel fuel in
the goods transportation sector worldwide.

The primary climate impact of transportation arises from both the production and combustion
of fossil fuels. This process releases significant amounts of greenhouse gases, such as carbon dioxide
(COz), methane (CHa), nitrous oxide (N20), and hydrofluorocarbons (HFCs), contributing to global
warming and environmental degradation. Companies in the fast fashion industry frequently change
their collections and aim for quick and efficient deliveries, so they choose fast and efficient transport
modes. Different modes of transport variously contribute to carbon emissions. Air freight has
significantly higher environmental impacts than road transport due to their high carbon emissions.
According to the European Environment Agency (EEA), air freight produces up to 10 times more
emissions than road transport per ton-km.

Moreover, air freight-related carbon emissions are up to 44 times higher than ocean freight-
related emissions due to the high energy consumption of jet fuel, which is highly refined and has a
high energy content per unit weight, high speed, and relatively low cargo capacity [36]. In contrast,
a much slower ocean vessel has a much higher cargo capacity. However, it emits a considerable
amount of CO:z and carries thousands of tons of cargo, making the emissions per ton of cargo
relatively low. Maritime transport is the most environmentally friendly mode of transport in all three
periods, and air transport has the largest share in greenhouse gas production [37]. From the
environmental perspective, deciding which mode of transport should be used, primarily for long
distances, is easy; however, for companies, the lead time, costs, actions taken by competitors, and
customers’ expectations are equally important. This complicates the transportation process, requiring
robust mitigation plans to reduce transport-related carbon footprint. Businesses must make informed
decisions for growth and profit opportunities while also considering the environmental impact of
those choices.

2.4. Fast Fashion and Transport

The fast fashion industry relies heavily on a high volume of shipments to maintain its rapid
inventory turnover, with frequent deliveries being essential to keeping up with market demand.
Considerable quantity of goods being transported frequently is one of the consequences of this
industry, and transport-related emissions contribute to the overall industry’s carbon footprint [38,39].
The typical nature of fast fashion industry supply chains is highly fragmented; what on one site
enables them fast, cost-effective production but on the other hand causes many challenges connected
with transparency, monitoring, and securing proper labor conditions, consistency, and high
disruption sensitivity level [40-42]. The results quantitatively by Zamani et al. [43] demonstrated the
potential risk of problem shifting: increased customer transportation can completely offset the
benefits gained from reduced production. For transport, primarily, it increases transport-related
emissions but also impacts lead times, increasing the level of complexity to synchronize all shipping
schedules and customs clearances, increasing the risk of delays, and complexing the inventory
process [44,45]. Results show that the carbon footprint of fast fashion consumption is 2.50 kgCO2e/one
wear jeans, 11 times higher than traditional fashion consumption. Jeans production and cross-broad
transportation contributed to 91 % of the carbon footprint of fast fashion consumption [46]. On top
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of that, the transportation process involves extensive use of packaging materials, further increasing
its environmental impact [47].

3. Aim of the Research

Considering, described above, the significant carbon footprint of the fast fashion industry and
zooming in on transport-related emissions (niche, but increasingly important aspect of sustainable
development in this industry), an attempt has been made to choose the three most important
examples of companies that are part of the fast fashion industry. The selection of such a research
sample (3 large international companies) is a sufficient data source. Still, the Authors are aware that
it is also one of the limitations of this study.

In the subsequent phase, non-financial reports and publicly accessible strategies related to the
transportation sector's environmental objectives underwent quantitative and qualitative analysis.
The aim is to assess how extensively these companies disclose the impact of their transport operations
on the overall corporate carbon footprint. Additionally, the study aimed to determine the proportion
of total emissions attributed to transport and evaluate the effectiveness of companies’ efforts to
mitigate transport-related environmental impact (past and future). The qualitative assessment also
considered the level of detail and transparency in those action plans.

The objective was to assess how extensively these companies disclose the impact of their
transport operations on the overall corporate carbon footprint. Additionally, the analysis aimed to
determine the proportion of total emissions attributed to transport and evaluate the effectiveness of
companies’ efforts to mitigate transport-related environmental impact (past and future). The
qualitative assessment also considered the level of detail and transparency in those action plans. The
research was based on data available in non-financial reports for 2023 published by the surveyed
organizations.

The following research questions were asked:

RQ1: How extensively do companies disclose the impact of their transport operations on the
overall corporate carbon footprint?

RQ2: What is the level of detail and transparency of these companies’ business plans?

RQ3: What are the main challenges, trends, and opportunities for all stakeholders to exploit in
the coming years?

The article provides recommendations for companies to enhance their reporting by including
additional metrics that express transport-related emissions efficiency.

The research findings can be utilized by representatives of organizations to enhance action
plans aimed at minimizing the negative impact of transport emissions on the environment, and they
can also serve as inspiration for scientists for future academic articles regarding: expanding our
discussion on the theoretical implications of the research results or conducting a more detailed
analysis.The paper is organized as follows: after this Introduction, Section 2 discusses the primary
characteristics of fast fashion, and Section 3 highlights transport’s role in fast-fashion and its
environmental impact. Finally, Section 4 reports the conclusions and implications of the study.

Implementing this research should enrich knowledge about the fast fashion industry's
environmental protection activities, particularly air emissions from the transport process.

4. Research Methodology

The following study on transport-related emissions and sustainable transformation strategies
aims to present the current status of existing sustainability efforts in the area of air emissions in the
fast fashion industry. Therefore, a case study method is applied to selected fast fashion brands (H&M
Group; Inditex, Shein) and a specific period. By fast fashion brands, authors refer to companies that
operate within the fast fashion industry, producing and selling clothing quickly and inexpensively to
meet the latest fashion trends. The authors selected the three companies based on several critical
criteria. Firstly, affordability: all three brands offer trendy clothing to many customers at affordable
prices. This affordability ensures that fashion is a luxury and available to the masses. Secondly, high
volume: these companies operate on a model prioritising high production volumes with a short
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product lifecycle. This means they can quickly respond to the latest fashion trends and continuously
refresh their inventory, keeping customers engaged and returning for more. Thirdly, global reach:
each company has a significant international presence. They have successfully expanded beyond
their home markets and established a strong foothold in various regions worldwide, making their
brands recognizable and accessible globally. While these similarities are notable, it is also essential to
consider the differences that challenge a straightforward comparison. Established companies like
H&M and Inditex have a long history and have built their reputations over decades. They have
developed extensive supply chains, robust business models, and a loyal customer base. In contrast,
Shein, a relatively new entrant, has taken the fast fashion model towards an ultra-fast
fashion approach.

In summary, while H&M and Inditex have the advantage of experience and established
infrastructure, Shein’s disruptive business model and rapid growth highlight the dynamic nature of
the fashion industry. The comparison between these companies underscores the evolving landscape
of fast fashion, where agility and innovation are increasingly critical to success. The research process
is qualitative. It was based on data available in 2023 non-financial reports, which provide information
about a company’s performance in areas other than financial metrics. These reports typically cover
environmental impact, social responsibility, and governance practices.

The authors intended to revise and evaluate non-financial reports for 2023. However, it is
essential to note that these three companies have different financial periods. For the H&M Group, the
financial year spans from November 1st to October 31st, while for Inditex, it runs from February 1st
to January 31st. As sustainability reports or any other sources for Shein for 2023 were not available,
the authors decided to use the most recent data included in the report for 2022. Shein’s financial year
is from January 1st to December 31st.

The data that was analyzed is divided into three scopes:

e  Scope 1 emissions — these are direct emissions from sources that a company owns or controls;
®  scope 2 emissions — these are indirect emissions from the generation of purchased electricity,
steam, heating, and cooling consumed by the company;

e  scope 3 emissions — all other indirect emissions in a company’s supply chain.

A case study is an empirical research in which a particular phenomenon is studied in a real-life
context [48]. The case study method is derived from the grounded theory that aims to construct new
theory concepts capable of explaining emerging phenomena. In qualitative research, grounded
theory is gaining prominence as an approach to developing theory from data [49]. According to
Rashid et al. [50], using various data sources, a case study helps explore a phenomenon in a given
subject area. Case studies can be divided according to their content and ultimate purpose
(exploratory, explanatory, descriptive, or by a certain number of cases) [51]. A common trend in all
types of case studies is to try and explain why a particular decision or several decisions were taken,
how these decisions were implemented, and the effect of implementing these decisions [48].

In this study, the following steps were taken: the research topic was defined, the literature on
the fast fashion industry, its impact on the environment, and the impact of one of the industry's
processes —transportation—on the environment and especially on the carbon footprint were
reviewed. Then, critical brands of the fast fashion industry were selected, data were collected,
analysis was carried out, and a summary and conclusions were formulated (Figure 1).

literature  \_* selection of \_*

e N\ X collecting ™\~ N\ I
N\ "\
definition of \\ review on the \\ key the fast . data from A \ . summary
the research > - > . . . data analysis and
4 X /" fast fashion 7 fashion / non-financial .
topic . / . "/ conclusions
industry ", industry ", reports

Figure 1. Research process flowchart. Source: own work.
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The study aimed to analyze the future actions that companies plan to implement to reduce
transport-related emissions, as outlined in their Climate Transition Plans. This analysis focuses on
the strategies and initiatives companies commit to significantly reducing their carbon footprint. By
examining these plans, the study provides insights into companies' specific measures, such as
transitioning to low-emission vehicles, optimizing logistics and supply chains, and investing in
renewable energy sources.

The study also conducted a preliminary analysis of the emission data in non-financial reports,
comparing them with the CSRD requirements. The aim was to assess companies' readiness for the
new reporting standards.

5. Analysis of non-financial reports of the selected fast-fashion organizations

5.1. H&M Group — Characteristic & Non-Financial Reports Revision

Hé&M Group [52] is a global fashion and design company with over 4,000 stores in over 75
markets and online sales in 60. The Group includes brands like H&M, COS, Monki, Cheap Monday,
& Other Stories, Arket, and H&M Home.

The company aims to provide its customers with the best combination of fashion, quality, price,
and sustainability. H&M Group has a long history of actively working with sustainability. This means
that they aim to grow their business by decoupling their financial growth from using finite natural
resources [52]. The importance of sustainability work is underlined in their 2030 and 2040 goals,
which have been verified by the Science Based Target Initiative (SBTi):

. 2030: Reduce absolute scope 1, 2, and 3 COze emissions by 56% against a 2019 baseline,

] 2040: Become net-zero.

When comparing this statement regarding targets with the information on the SBTI home page
[53], we can notice similarities and confirm targets. The target language describes their commitment
in detail and highlights the 100% renewable electricity target by 2030 from 90,6% in 2019.

Relatively substantial progress has been achieved concerning the organisation's goals, presented
in Table 1. The reference year is 2019, and the data shows that the company in scopes 1, 2, and 3
recorded a reduction in emissions, in the first case by 24% and in the second by 22%. According to
the information in the Sustainability Disclosure, the main elements influencing the result were
investments in recycled and sustainably sourced materials for garments and packaging, energy
efficiency improvements, a shift to cleaner energy sources in the supply chain, and decreased stock-
in-trade.

Table 1. H&M Group’s progress in emission reduction is divided per scope of emission in 2023.

scope 1 16 354 17 796 23024 -8% -29%

scope 2 38 451 46 803 48 733 -18% -21%

scope 1&2 54 805 64 599 71757 -15% -24%

scppe 3 (excluding use-phase 6873000 7498000 8839000 -8% -22%
Souree 54]

According to information provided by Sustainability Disclosure, a significant portion of Scope
3 emissions—approximately 63% (including the use phase of products not included in SBTi verified
targets) —are related to production processes, such as raw materials, fabric production, and garment
manufacturing. Focusing on Transport emissions only, in 2023, they were 4% of all Scope 3 emissions
(Figure 2).
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Figure 2. Percentage share of scope 3 emissions at H&M Group in 2023. Source: Own elaboration
based on [54].

Based on available information, the conclusion could be made that Transport-related emissions
have decreased yearly (Table 2), starting from the 2019 baseline. In 2023, it was -33% compared to the
reference year. The main drivers of this reduction were a decrease in stock-in-trade and maintenance
of a low share of airfreight, supported by transport optimization measures and further increasing the
share of alternative fuels. The company emphasizes the significance of collaborating with strategic
partners to accelerate the decarbonization of logistics. It’s also highlighted that the share of preferred
fuels (100% biofuel, electric, and zero-emission vehicles) reached 11% of the transport distance during
2023 [54].

Table 2. H&M Group Transport-related emissions, 2019-2023.

2019 2021 2022 2023
Transport emissions [tCOze] 449 000 361 000 331 000 303 000
Source: [54.]

To indicate directions and actions that will bring the company closer to its goals, the company
has created the H&M Group Climate Transition Plan [55]. This plan focuses on the company’s journey
towards 2030. It presents what actions they plan to take and defines challenges and opportunities
divided into each part of the supply chain, including Transport. According to the Transition Plan,
two main actions will be taken in the transport area. The first one is connected to reducing the number
of transports by using parcel collection points instead of home delivery, improving load efficiency,
consolidating shipments, and optimizing delivery schedules. The second part is connected to low-
emission transport alternatives, where the expansion of electricity usage, zero emissions, and 100%
biofuels is highlighted.

Interestingly, in the same document, H&M Group transparently shares the challenges they have
identified on their path toward 2030. Among them, they have listed limited availability and
infrastructure for biofuels, which is foreseen to play an essential role in the transition to electrified
transport, inadequate EV infrastructure, deficient rail infrastructure, slow progress on electrifying
heavier road transport, limited options of affordable lower emission alternatives for air freight and
ocean freight, and since in air and sea freight they rely on average data it’s limiting them to accounts
improvements made by reducing speed, using of more efficient vessels and fuels.

The document also includes a call to action [55]:

to policymakers to accelerate the development of EV infrastructure,
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to Transport Service Providers to adopt and develop better alternatives to conventional
transport methods,

to transport buyers (including H&M Group) to set precise requirements and provide
support in financing this transition,

to the transport industry to develop a standard definition for sustainable biofuels.

5.2. INDITEX — Characteristic & Non-Financial Reports Revision

Inditex is one of the world's largest fashion retailers, with eight brands (Zara, Pull&Bear,
Massimo Dutti, Bershka, Stradivarius, Oysho, Zara Home, and Uterqiie) selling in 213 markets
through its online platform or its stores [56]. Inditex expresses its commitment to sustainability work
by recognizing that many social, economic, and environmental challenges are now more urgent than
ever. Inditex also highlights its ambition to innovate and increase efficiency to make a positive
difference for people and the planet [57].

In 2023, Inditex submitted to the Science Based Targets initiative (SBTi) an update on their
climate commitments to 2030, including the roadmap to achieve net zero emissions in 2040. The
emissions reduction goals they want to achieve are [58]:

Reduce emissions by more than 50%, including own operations and value chain - pare
absolute scope 1 and 2 emissions (i.e., our emissions) by 90% and scope 3 emissions (value chain) by
at least 50%, concerning 2018;

Achieve net-zero emissions, reducing at least 90% carbon footprint by 2018.

Some differences can be noticed when confronting those commitments with the SBTI home page.
According to this resource, Inditex commits to reducing absolute scope 1 and 2 GHG emissions by
90% by 2030 from a 2018 base year. The company also commits to reducing absolute scope 3 GHG
emissions by 20% by 2030 from a 2018 base year. The 2040 target hasn’t been confirmed yet [53].
However, the date of targets published is indicated as 2020, while Inditex in the non-financial report
mentions a new submission in 2023 [58], so it might be that data on the SBTI home page hadn’t been
updated.

As the organization emphasized in non-financial reports, its total GHG emissions have remained
stable compared to 2018. Scope 1 had been reduced by 40% compared to the base year, and scope 2
noticed an even higher reduction by implementing renewable energy-based solutions for electricity,
for example, PPA (Power Purchase Agreements) and EACs (Energy Attribute Certificates). In the
area of the largest share of emissions — scope 3 — there hasn’t been much change since 2018. However,
a slightly negative trend can be observed. Although there was a decrease in carbon footprint in 2022,
emissions increased again by 5% in 2023 compared to the previous year. Additionally, there was a
minor change of 0.17% compared to the baseline (Table 3).

Table 3. Inditex progress in emission reduction is divided per scope of emission in 2023.

2023 [tCOze] 2022 [tCOze] 2018 [tCOz2e] vs 2022 vs 2018 (BY)

scope 1 11 512 11 232 19172 +2% -40%
scope 2 0 0 651 266 - -100%
scope 3 16 418 450 15 607 245 16 389 372 +5% 0

Data source: [58].

The organization did not explain the situation when presenting the figures. However, it
highlighted that the gradual implementation of its Climate Transition Plan will allow it to progress
in reducing emissions associated with the rest of the scope 3 categories. On the one hand, available
data indicates that the company is actively and effectively reducing direct emissions (scope 1) and
indirect emissions (scope 2). However, more effort and tangible actions are needed to address indirect
emissions in scope 3 (supply chain).
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Figure 3 provides information about the share split between scope 1, 2, and 3 emissions.
According to available information in the non-financial report, a significant portion of Scope 3
emissions — almost 60% (including the use phase of products, which is not included in the target
shared with SBTI) are related to production processes, such as material production, wet processes,
raw material extraction, raw material processing. When we focus on Transport emissions only, then
in 2023, it was 12% of all Scope 3 emissions.
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Figure 3. Percentage share of scope 1, 2 and 3 greenhouse gas emissions at Inditex in 2023. Source:
Own elaboration based on [58].

While analyzing the data, discrepancies were identified between the emissions data reported in
the non-financial report for 2023 [58] and the Climate Transition Plan [59], specifically regarding the
total emissions value for the base year (2018). According to the report (Table 3), the total emissions
were stated as 17,059,810 tCOze, whereas the second document indicates a value of 16,827,000 tCO:ze.
It's important to note that the purpose of this research is not to determine which number is correct.
However, given this difference and the absence of specific data on transport carbon footprint, the
calculations below are based on the available information:

Transport-related emissions for 2023 have been calculated based on numbers available in
the non-financial report — since the share of emissions for 2023 is provided there.

Transport-related emissions for 2018 have been calculated based on numbers available in
the Climate Transition Plan — since the share of emissions for 2018 is provided there.

Table 4. Inditex, transport-related emissions in 2018 and 2023.

2018 2023 vs 2018

[ransport emissions [tCOze] 1664 190 2064 237 +24%

Data source: own calculations based on data available in [58, 59].

The transport emissions figures encompass upstream transport emissions only. It's highlighted
that the company is working to provide more comprehensive data in the future. Upstream
transportation emissions refer to the greenhouse gas emissions produced when a company moves
goods it has purchased. This includes getting products from suppliers to the company’s location,
often through third-party transport services [60]. These emissions can arise from various
transportation and distribution activities throughout the value chain, such as air transport, rail
transport, road transport, marine transport, and storage of purchased products in warehouses and
distribution centres [61]. The GHG Protocol defines downstream transportation emissions as the
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greenhouse gas emissions arising from the distribution and delivery of products after the point of
sale. These emissions occur when goods move from a company’s facilities to its customers or end-
users [61]. In 2023, transport-related emissions increased significantly by 24% compared to the
baseline. Unfortunately, the specific reasons for this increase are unclear in the relevant documents.
However, when examining the evolution of net sales, there is a substantial rise between the baseline
and 2023. While this increase could be linked to higher sales volume and transport needs, it remains
speculative. The 2023 Financial Report highlights strong sales in both online and retail channels.

On top of that, the Climate Transition Plan highlights the importance of optimization measures
of transport-related carbon footprint reduction implemented in recent years, such as designing new
protocols to make precise use of space, standardizing packaging to maximize the number of items
sent in each shipment, redesigning routes to minimize return trips with empty trucks [59]. Despite
implementing those measures, transport-related emissions increased. Unfortunately, data regarding
the share of different transport modes (air, road, rail, ocean) is missing, making further analysis of
the possible causes impossible.

Inditex is committed to driving transformation toward more sustainable business and making
progress in the fight against climate change. This is one reason behind creating the Climate Transition
Plan, which outlines various actions necessary to achieve the committed climate goals.

To make progress in transport-related emissions reduction, they are working on three priority
lines of action, which they apply to their transport network according to their availability [59]:

Optimize loads to increase efficiency and occupancy levels.

Analyze global flows to reduce the distance garments travel and promote multimodality.

Incorporate new fleets to transition to equipment with less environmental impact and
alternative fuels and propulsion methods.

They emphasize the importance of collaboration and provide specific examples that contribute
to achieving their emissions reduction goals. The organization has committed to using alternative
fuels for at least 90% of sea shipments by 2025.

5.3. SHEIN — Characteristic & Non-Financial Reports Revision

Shein, a fast-fashion retailer from China, emerged as a relatively new company in 2012. Despite
its recent establishment, it competes with fashion giants like Zara and H&M. Its mission is to make
the beauty of fashion accessible to all, reimagining fashion by leveraging a small-batch on-demand
production model. This model allows for more choices at more affordable prices [62].

While the Group has not specifically released a non-financial report, its Sustainability and Social
Impact Report is available on its home page. This document was published in 2021 and 2022.
Unfortunately, a similar report for 2023 has not been made publicly available.

They are committed to decarbonizing the supply chain, sourcing responsible materials, and
protecting biodiversity and animal welfare through collective action. There are also outlined two
emission-related goals [63]:

reduce our greenhouse gas emissions (scopes 1, 2, and 3) by 25% by 2030;
become carbon-neutral in scope 2 by 2030.

Based on available data, the reference year for the above targets is 2021.

The information that science-based targets have been set to support the decarbonization of the
supply chain. However, more information needs to be provided about submitting this target to SBTI,
which is confirmed on the SBTI home page [53,63]. Table 5 was generated using data from the
Report based on our calculation of available data.

Table 5. Progress in emission reduction divided per scope of emission in Shein.

2022 [tCO:ze] 2021 [tCOze] % change
scope 1 3781 3728 +1%
scope 2 19 505 26 392 -26%

scope 3 9 150 202 6 010 749 +52%
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Data source: own calculation based on data available in [63].

In 2022, emissions increased by 52%, while production volume increased by 57%, according to
the company statement. The change in absolute emissions from 6.04 to 9.17 million tonnes of CO2 e
is being explained as resulting from the strong growth of the business. They admit they were at the
beginning of the mitigation journey and began implementing decarbonization programs at the end
of the fiscal year 2022.

The detailed breakdown of emission shares needs to be included in the report. However, based
on the data provided in the report, the authors made calculations — sum the tons of COze for each
scope and determine the proportion of each scope in the overall emissions and found that it is as
follows: Scope 1 —0.04%; Scope 2 — 0.21%; Scope 3 — 99.75%.

More than 99% of emissions are from scope 3, meaning less than 1% came from SHEIN's
corporate operations.

There is very little information about the Transport part of emissions, but again, based on
available data, it can be calculated — Table 6.

Table 6. Transport-related emissions in Shein in 2021 - 2022.

2021 2022 vs 2021

Transport emissions [tCOze] 2089 780 3234 539 +55%

Data source: own calculations based on data available in [63].

Transport emissions-related figures encompass both upstream and downstream transport
emissions.

The significant 55% increase in 2022 compared to 2021 aligns with the explanation for the overall
emission rise attributed to business growth. It also highlights that the company needs to take
additional preventive measures to tackle its transport-related emissions. No specific Climate
Transition Plan has been found during research.

6. Results and discussion

Several salient conclusions emerge after analyzing the data and content within non-financial
reports about transport-related emissions.

As a prevailing practice, companies underscore their reliance on external frameworks and
standards, notably the Global Reporting Initiative (GRI) and the Task Force on Climate-related
Financial Disclosures (TCFD) — The TCFD framework is not included in the non-financial report.
However, the authors intended to highlight common frameworks companies use, and this emphasis
is part of the non-financial report. Furthermore, there is a concerted effort to align reporting practices
with the Corporate Sustainability Reporting Directive (CSRD), which mandates adherence to the
European Sustainability Reporting Standards (ESRS). This distinction is particularly evident in the
H&M Group report. Their detailed disclosures already encompass several elements mandated by the
ESRS, such as scope 3 emissions (kilotonnes) and % change from the previous year split by category,
absolute value of Scope 3 Greenhouse gas emissions reduction, percentage of Scope 3 Greenhouse
gas emissions reduction (as of emissions of the base year). While the Inditex report meets some
requirements, specific analyses must be included. For instance, it provides absolute greenhouse
emissions values divided into scopes and shares of emissions per category. However, it does not
present emissions values for specific categories (in tCOze) or the percentage change in scope 3 GHG
emissions. Fortunately, since the available data, implementing these improvements should be
straightforward. It is essential to remember that CSRD aims to enhance transparency and enable
stakeholders to assess companies” impact on people, the environment, and financial risk related to
sustainability issues.
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Data extracted in non-financial reports published by the surveyed organisations are difficult to
compare. Table 7 provides a comprehensive summary of data extracted from available non-financial
reports. The subsequent conclusion highlights that more than directly comparing these companies
and their results is needed, which may lead to misleading interpretations.

Table 7. Summary of data extracted from non-financial reports.

Climate Transport-related
SBTI Base year for
Company Financial Year Transition emissions progress
target emission reduction
Plan shared 2023 vs BY
H&M Group Yes 2019 Nov 1- Oct 31 Yes -33%
Inditex Yes 2018 Feb 1-Jan 31 Yes +24%
Shein No X Jan 1 - Dec 31 No N/A

Source: own work.

Therefore, focusing on each company’s progress in managing transport-related emissions is
essential. This approach allows a more accurate assessment of their efforts and achievements in
reducing their environmental impact. By focusing on the specific advancements within the
framework of transport-related emissions, we can better understand how each company contributes
to sustainability goals. This perspective acknowledges each company's unique challenges and
strategies and promotes a more nuanced environmental performance evaluation. The upcoming
unified frameworks for Environmental, Social, and Governance (ESG) reporting will enhance the
ability to compare companies’ results more effectively. By introducing standardization and
transparency, these frameworks require detailed disclosures on various ESG factors, making it easier
to assess and compare companies’ performance in areas such as carbon emissions, labour practices,
and governance structures. Another critical aspect is accountability. Companies will be held
accountable for their ESG practices, allowing stakeholders to compare how companies address
similar challenges. Overall, these frameworks will promote greater transparency and accountability
in the corporate world, facilitating more accurate comparisons of companies’ sustainability and
ethical practices. However, unified frameworks only address some issues despite the relatively
detailed requirements. Companies under research have disclosed information on transport-related
emissions with varying levels of specificity. Analyzing H&M Group reports was straightforward,
obtaining absolute figures for scope 3 GHG emissions, emission shares per category (including
transport), and the historical evolution of transport-related carbon footprint. To gain insights into
transport-related emissions from other companies, one must perform one’s calculations and search
for data across various documents, such as the Climate Transition Plan.

During the research, an additional conclusion emerged. Comparing absolute transport-related
emissions across individual companies becomes pointless due to varying business sizes and different
methods of calculating emissions within scope 3 of GHG emissions. H&M Group tires rely on
primary data, while Inditex employs ton-kilometer estimates. H&M Group’s approach for road
transport involves information from transport partners regarding fuel type and quantity multiplied
by the appropriate emission factor. In contrast, Inditex considers tons transported and kilometers
travelled for each mode of transport, using relevant emission factors. Both methodologies align with
frameworks such as GLEC (Global Logistics Emission Council). Considering the earlier feedback,
comparing progress within a single company remains valid, although this approach has limitations.

Factors beyond companies’ optimization efforts, such as macroeconomic conditions, can
influence absolute transport-related emissions. Additional efficiency indicators that reflect a
company’s activities are recommended to address this. One such measure could be COze emissions
per transported kilometer. This would highlight the company’s efforts in transport optimisation and
the adoption of alternative fuels. By including efficiency metrics, companies can offer a more
comprehensive view of their environmental impact, particularly in how effectively they manage and
reduce emissions from transportation activities, highlighting both absolute values and efficiency
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metrics. By adopting this approach, companies can enhance transparency and provide stakeholders
with a clearer understanding of their commitment to sustainability and efforts to mitigate climate
change. However, achieving this would require companies to prioritize primary data for their
calculations. While this may pose a significant challenge, technological advancements and ongoing
efforts to enhance reporting transparency make it a feasible goal.

All three companies have committed to prioritize enhancing data collection and calculation
processes. Their goal is to comply with upcoming regulations and ensure transparent reporting. By
focusing on these improvements, they aim to meet industry standards and provide accurate insights
into their environmental impact.

Among the three researched companies, two (Inditex and H&M Group) have outlined their
intended actions to mitigate the carbon footprint of their transport operations within their Climate
Transition Plans. These actions are broadly categorized into three key areas:

Transport optimization measures — maximizing vehicle capacity, reducing empty runs,
and optimizing transportation routes;

Low-Emission Transport Modes — utilizing low-emission means of transport, including
rail and ocean freight;

Low- or Zero-Emission Fuels — implementing electrification of transport and exploring
biofuels.

The actions described in their Climate Transition Plans reflect their commitment to sustainable
transport practices, albeit at a high and generalized level. However, assessing whether these actions
will enable the companies to achieve their targets remains challenging. Notably, the companies
presented have yet to establish specific goals for transport-related emissions. Instead, they have set
targets for reducing Scope 3 greenhouse gas emissions, encompassing transport footprints. The
absence of specific transport-related targets may explain the limited data included in sustainability
reporting. However, there are reasons behind this approach. Firstly, transport emissions constitute a
relatively small share — ranging from 4% of H&M Group’s total emissions to 12% of Inditex’s
emissions. Understandably, companies prioritize reducing emissions from significant contributors
like production processes. Yet, as production becomes progressively decarbonized, transport’s share
could grow, especially given the fast-paced demand for same-day and next-day deliveries. Thus,
transport-related emissions may play an increasingly crucial role in the future. Similarly, companies
that enhance transparency and specificity in this area may find themselves in a winning position. Not
only do they address emissions and progress toward targets, but they also build trust among current
and future customers.

All companies have underscored the significance of industry-wide collaboration. Given the
formidable challenges associated with fast fashion, a collective approach is essential. In transport,
collaboration could involve strengthening relationships with transport business partners. By sharing
the risk of implementing sustainable solutions, companies can accelerate the development of electric
vehicle (EV) infrastructure and enhance biofuels availability. Notably, H&M Group acknowledges
that their success in reducing transport emissions hinges on the progress achieved by their service
providers.

For many customers, fashion is much more than just clothing. It's a way of expressing their
personality, identity, creativity, and being themselves.

As consumer awareness and regulatory demands increase, fast-fashion brands might face
pressure to embrace more sustainable transportation choices and reduce shipment frequencies. Based
on the revised nonfinancial reports, some companies proactively utilise electric or hybrid delivery
vehicles and sustainable packaging to minimize their environmental footprint. When making
purchasing decisions, customers should consider sustainability. They play a central role in
influencing fashion companies. By expressing their demands, customers encourage companies to
meet those expectations.

The global fashion industry encounters several challenges related to sustainability and social
responsibility. Notably, the fast fashion model contributes significantly to carbon emissions and gives
rise to various social and environmental issues. Nevertheless, it is easier to imagine living in a world
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with textiles. The textile industry is also a significant sector in the global economy, employing
hundreds of millions worldwide. These benefits notwithstanding, the way companies design,
produce, and distribute clothes has drawbacks that are becoming increasingly clear.

Despite progress in incorporating circular economy practices, the textile system still operates
almost linearly: large amounts of non-renewable resources are extracted to produce clothes that are
often used for only a short time, after which the materials are mostly sent to landfills or incinerated.

Among the most prevalent challenges, companies acknowledge the need to enhance internal
data collection, analysis, and reporting processes to align with upcoming standards. Simultaneously,
they recognize the opportunity in this activity by improving transparency. Organizations strive to
meet regulatory requirements and leverage transparency as a strategic advantage.

An additional challenge lies in effectively implementing the actions outlined in companies’
Climate Transition Plans to measure progress and achieve committed targets. Simultaneously, there
is an opportunity for further development, particularly in alternative fuel availability and optimizing
low-emission transport modes. However, pursuing these opportunities may necessitate additional
investments.

7. Conclusions and Recommendations

Although concerted efforts are being made to align reporting practices with the CSRD, which
requires compliance with the ESRS, the surveyed organizations publish convenient data for them.
Implementing mandatory and unified standards will assist stakeholders in navigating and making
informed decisions. This requires greater involvement on their part. This is all the more so because,
according to the CSRD, information on, among other things, the environmental impact of
organizations should be transparent and allow stakeholders to assess the impact of these
organizations on people, the environment, and financial risks related to sustainability issues. It is
challenging to compare the environmental impact of these organizations despite representing the
same industry. The upcoming unified framework for environmental, social and governance (ESG)
reporting will increase the possibility of a more effective comparison of companies' results. However,
this will depend on many factors and, above all, on the extent and the level of reference chosen by
these organizations. Therefore, it is recommended that each organization should focus on minimizing
negative environmental impacts, including reducing transport emissions. Focusing on specific
progress in transport-related emissions makes it possible to understand better how each company
contributes to achieving the SDGs.

An additional recommendation is to introduce additional performance indicators that reflect the
company’s activities and could more clearly present the environmental impact resulting from the
transport of products. One such indicator could be COze emissions per transported kilometer.

In addition, organizations should set specific targets for transport-related emissions, which can
help to achieve results in this area. Organizations will also find it easier to include relevant data in
sustainability reports.

The fast-fashion industry, in particular, should focus on customer satisfaction, and customers
should consider sustainability when making purchasing decisions. Customers play a crucial role in
influencing fashion companies. It is recommended that fast fashion companies consider their
environmental impact related to transportation, as this area may play an increasingly important role
in the future. Companies that increase transparency and detail in this area can find themselves in a
winning position. Not only are they addressing emissions and progress toward goals, but they are
also building trust with current and future customers.

Given the scope of fast-fashion activities worldwide, it is worth paying attention to the
requirements of EU directives and ensuring the implementation of sustainable development goals,
particularly those related to reducing air emissions worldwide. Therefore, the environmental impact
resulting from fast-fashion transport activities may constitute a basis for future research and influence
policy implications not only in the European Union but worldwide.
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