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Abstract: This review paper explores the landscape of sustainable clothing display design,
examining both the underlying principles and practical applications that contribute to
environmentally conscious and ethically responsible retail environments. The study begins with a
historical overview of clothing display, tracing its evolution and highlighting pivotal moments that
have shaped contemporary practices. Core themes within sustainable display design are then
examined, including the utilization of eco-friendly materials, energy-efficient lighting, and
adaptable design strategies that minimize waste. A second core theme focuses on innovative
approaches to display that promotes circular economy models, such as rental, repair, and resale
initiatives. Furthermore, the review benchmarks current practices, comparing and contrasting
different sustainable display approaches and identifying key challenges in implementation, such as
cost constraints and consumer perception. Finally, it discusses emerging trends, technologies, and
future research directions, emphasizing the integration of digital technologies and individualized
consumer experiences. The goal of the paper is to consolidate existing knowledge, identify gaps in
research, and provide insights for designers, retailers, and researchers seeking to advance
sustainability within the clothing industry.
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1. Introduction
1.1. Background and Motivation

The fashion industry’s environmental footprint is substantial, demanding a shift
towards sustainable practices across its value chain. Retail displays, often overlooked,
contribute significantly to waste through the use of non-recyclable materials and energy-
intensive lighting. Traditional display methods, prioritizing aesthetics over
environmental considerations, generate considerable carbon emissions and landfill waste.
Consequently, sustainable clothing display design is gaining importance as retailers seek
to minimize their environmental impact and appeal to increasingly eco-conscious
consumers [1]. The principles of reduce, reuse, and recycle must be integrated into display
design to promote a more circular economy within the fashion sector, decreasing the CO,
emissions per garment displayed.

1.2. Problem Statement and Research Objectives

The fashion industry’s environmental impact necessitates sustainable practices
across its value chain, yet clothing display, a crucial element of retail, often remains
overlooked. This review addresses the problem of unsustainable materials and energy-
intensive designs prevalent in current display practices. The primary research objective is
to identify core principles of sustainable clothing display design. This includes
investigating eco-friendly materials with low CO, emissions, exploring energy-efficient
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lighting solutions, and analyzing design strategies that minimize waste and promote
circularity [2]. Ultimately, this research aims to establish best practices for creating
visually appealing and environmentally responsible clothing displays.

1.3. Scope and Structure of the Review

This review focuses on sustainable clothing display design within retail
environments, encompassing both physical displays like mannequins, shelving, and
hanging systems, and digital interfaces such as interactive screens and virtual try-on
technologies [3]. The scope prioritizes displays utilizing eco-friendly materials, energy-
efficient technologies, and designs promoting circularity. The paper is structured as
follows: Section 2 examines material selection criteria; Section 3 analyzes the impact of
display design on consumer behavior and product lifespan; Section 4 explores case studies
of sustainable display implementations; and Section 5 concludes with recommendations
for future research and practical application, considering factors like CO, emissions and
material lifecycle assessment (LCA).

2. Historical Overview of Clothing Display
2.1. Early Forms of Clothing Display

Early forms of clothing display were primarily functional, prioritizing preservation
and accessibility over aesthetic presentation. Garments were often simply hung on pegs
or rails within homes and workshops, a practice evident in archaeological findings dating
back to ancient civilizations [4]. As trade developed, merchants adopted similar methods,
displaying textiles and finished clothing outside their shops or in market stalls. The focus
remained on showcasing the fabric’s quality and the garment’s basic form.

During the medieval and Renaissance periods, advancements in craftsmanship led
to slightly more elaborate displays. While hanging remained common, the use of simple
stands or draped forms began to emerge, particularly for showcasing luxurious fabrics
and elaborate garments intended for the elite. These early attempts at presentation aimed
to highlight the texture, color, and cut of the clothing, foreshadowing the more
sophisticated techniques that would develop in later centuries [5]. The concept of using
display to attract customers, rather than solely for storage, gradually took root.

2.2. The Rise of Modern Visual Merchandising

The 20th century witnessed the birth of modern visual merchandising, largely driven
by the burgeoning department store. These retail giants, seeking to attract and retain
customers, began experimenting with innovative display techniques. Mannequins
evolved from simple dress forms to lifelike figures, showcasing entire outfits and
suggesting aspirational lifestyles. Window displays transformed into elaborate theatrical
scenes, captivating passersby and enticing them inside. Advertising played a crucial role,
with retailers using print and, later, broadcast media to promote their visual presentations
and create a cohesive brand image. The concept of creating a curated shopping experience,
where x (product) met y(presentation) to influence z (consumer behavior), became
central to retail strategy. This era marked a significant shift from simply presenting
merchandise to actively selling a lifestyle through carefully crafted visual narratives.

2.3. Turning Points Towards Sustainability

The late 20th century witnessed a gradual shift in awareness regarding the
environmental and social impacts of the fashion industry, subtly influencing clothing
display. Early turning points included the rise of vintage and second-hand clothing stores,
which, while not explicitly framed as “sustainable” at the time, offered an alternative to
fast fashion and its associated display norms. The increasing visibility of ethical fashion
brands in the early 2000s further contributed, prompting retailers to consider the materials
and labor practices behind the garments they showcased. This era saw initial experiments
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with eco-friendly display materials, such as recycled cardboard and sustainably sourced
wood, although these were often niche applications. The growing consumer
consciousness, fueled by documentaries and activist campaigns, began to exert pressure
on brands to align their values with their visual merchandising, marking a crucial step
towards integrating sustainability into clothing display design.

3. Core Theme A: Sustainable Materials and Energy Efficiency
3.1. Eco-Friendly Materials in Display Construction

The selection of materials for clothing display construction significantly impacts the
overall sustainability of retail environments. Traditional materials like virgin wood, metal,
and conventional plastics contribute substantially to deforestation, resource depletion,
and pollution [6]. Consequently, exploring eco-friendly alternatives is crucial. Recycled
wood, sourced from reclaimed timber or post-consumer waste, offers a viable substitute,
reducing the demand for newly harvested trees and minimizing landfill waste. Bamboo,
a rapidly renewable resource, presents another compelling option due to its fast growth
rate and inherent strength. Its cultivation requires minimal pesticides and fertilizers,
further lessening its environmental footprint. Biodegradable plastics, derived from
renewable biomass sources like corn starch or sugarcane, offer a potential solution to the
plastic waste problem.

However, a comprehensive Life Cycle Assessment (LCA) is essential to accurately
evaluate the true environmental impact of these materials. The LCA should consider all
stages, from raw material extraction and processing to manufacturing, transportation, use,
and end-of-life disposal. For example, while bamboo is renewable, its transportation from
distant locations can increase its carbon footprint. Similarly, the energy required to recycle
wood or produce biodegradable plastics must be factored into the analysis. Durability is
another critical factor [7]. The lifespan of a display constructed from sustainable materials
must be comparable to, or exceed, that of traditional materials to avoid frequent
replacements, which would negate any environmental benefits. The LCA should quantify
the CO, emissions, water usage (H,0), and energy consumption (E) associated with each
material option to enable informed decision-making.

3.2. Energy-Efficient Lighting Solutions

Energy-efficient lighting is paramount in sustainable clothing display design,
significantly impacting both operational costs and the environmental footprint of retail
spaces. Light-emitting diodes (LEDs) have emerged as a leading technology, offering
substantial energy savings compared to traditional lighting options like incandescent or
fluorescent bulbs. LEDs consume significantly less power to produce the same level of
illumination, translating to reduced electricity bills and a lower carbon footprint. The
energy savings can be quantified using the following formula: Savings = (Pyraqitionar —
Piep) X Time, where Pyqgitionar 1S the power consumption of the traditional lighting and
P pp is the power consumption of the LED lighting [8].

Beyond energy efficiency, LEDs offer superior color rendering, allowing clothing to
be displayed in a more vibrant and accurate manner. This enhanced visual appeal can
positively influence consumer perception and purchasing decisions [9]. Furthermore,
LEDs have a longer lifespan, reducing the frequency of replacements and minimizing
waste.

Smart lighting systems further enhance energy efficiency by incorporating features
such as dimming controls, occupancy sensors, and daylight harvesting. Dimming controls
allow retailers to adjust the light intensity based on ambient light levels or specific display
requirements, minimizing unnecessary energy consumption. Occupancy sensors
automatically turn off lights in areas that are not in use, such as stockrooms or fitting
rooms. Daylight harvesting systems utilize sensors to detect the amount of natural light
available and adjust the artificial lighting accordingly, maximizing the use of natural light
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and reducing reliance on artificial sources. These intelligent systems contribute to a more
dynamic and responsive lighting environment, optimizing both energy consumption and
the overall shopping experience.

3.3. Adaptable and Modular Design Principles

Adaptability and modularity are key design strategies for promoting sustainability
in clothing displays [10]. These principles focus on creating display systems that can be
easily reconfigured and reused, minimizing waste associated with frequent redesigns and
seasonal changes. A modular approach involves breaking down the display into
standardized components, such as frames, panels, and connectors. These components can
then be assembled and reassembled in various configurations to suit different clothing
styles, store layouts, and promotional themes.

The benefits of adaptable and modular designs are multifaceted. Firstly, they reduce
material waste. Instead of discarding entire display units when a new design is needed,
only specific modules need to be replaced or rearranged [11]. This significantly extends
the lifespan of the display system and reduces the demand for new materials. Secondly,
they offer flexibility. Retailers can easily adapt their displays to accommodate changing
inventory and marketing strategies without incurring significant costs or disruptions. The
initial investment in a modular system may be higher, but the long-term savings in terms
of reduced waste disposal fees and material purchases can be substantial.

Furthermore, adaptable designs can incorporate adjustable elements, such as height-
adjustable shelves or rotatable mannequins. These features allow retailers to optimize the
display for different clothing sizes and styles, maximizing visual appeal and customer
engagement. The use of standardized connection systems, such as x interlocking joints
or y magnetic attachments, facilitates easy assembly and disassembly, reducing the need
for specialized tools or skilled labor. By embracing adaptability and modularity, clothing
display design can contribute significantly to a more sustainable retail environment [12].

4. Core Theme B: Circular Economy and Innovative Display Strategies
4.1. Display Strategies that Promote Circularity

Display strategies play a crucial role in fostering circularity within the fashion
industry by directly influencing consumer behavior and perceptions. To encourage rental
services, displays should highlight the accessibility and affordability of borrowing
clothing. This can be achieved through visually appealing arrangements showcasing
diverse styles and sizes, accompanied by clear pricing information and easy-to-
understand rental terms. QR codes linking to online rental platforms can further
streamline the process.

For promoting clothing repair, dedicated display areas can feature visible mending
demonstrations or workshops. Showcasing repaired garments alongside their original
state can emphasize the value of extending a garment’s lifespan. Furthermore, partnering
with local tailors or repair shops and providing their contact information at the point of
display can facilitate convenient access to repair services. The perceived value, v, of repair
can be increased by highlighting the environmental impact, i, of avoiding new purchases,
where v = f(i).

Resale initiatives benefit from displays that emphasize the quality and uniqueness of
pre-owned clothing. Curated collections, styled mannequins, and well-organized racks
can elevate the perception of second-hand items. Clear categorization by size, style, and
brand, coupled with transparent pricing and condition descriptions, builds trust and
encourages purchase. Integrating storytelling elements, such as highlighting the previous
owner or the garment’s history, can further enhance the appeal of resale options.
Ultimately, effective display design transforms the perception of rental, repair, and resale
from alternatives to desirable and sustainable choices.
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4.2. Minimizing Waste through Sustainable Display Design

Minimizing waste in clothing display design is paramount to achieving circular
economy goals. This necessitates a shift from linear “take-make-dispose” models to
closed-loop systems where materials are continuously cycled. A primary area for
improvement lies in reducing packaging materials. Traditional displays often rely on
excessive cardboard, plastics, and non-recyclable adhesives. Sustainable alternatives
include utilizing minimal packaging designs, employing mono-material packaging for
ease of recycling, and exploring biodegradable or compostable options.

Furthermore, the adoption of reusable display components is crucial. Instead of
single-use displays that are discarded after a promotional period, designers should
prioritize modular systems that can be easily reconfigured and repurposed. This involves
selecting durable materials with a long lifespan, such as sustainably sourced wood,
recycled metals, or innovative bio-based plastics. The initial investment in higher-quality,
reusable components can be offset by the reduced waste disposal costs and the enhanced
brand image associated with sustainable practices. The economic benefit, B, can be
calculated as B = C; — C, — Cp,, where Cj is the disposal cost of single-use displays,C, is
the cost of reusable display components, and (,, is the maintenance cost of reusable
displays. Ultimately, a commitment to minimizing waste through thoughtful design
choices contributes significantly to a more sustainable and responsible fashion industry.

4.3. Case Studies of Retailers Implementing Innovative Display Designs

Several retailers are pioneering innovative display designs that champion circular
economy principles. Patagonia, renowned for its commitment to environmental
responsibility, utilizes displays constructed from recycled materials, such as reclaimed
wood and repurposed metal. Their “Worn Wear” program, promoting clothing repair and
reuse, is often highlighted through dedicated in-store displays featuring tools, repair
guides, and pre-owned garments, encouraging customers to extend the lifespan of their
clothing. The visual merchandising reinforces the brand’s ethos of reducing consumption
and waste.

Another example is Eileen Fisher, who has implemented a “Renew” program, taking
back used Eileen Fisher clothing for resale or repurposing. Their stores often feature
displays showcasing the “Renew” collection, emphasizing the circularity of their products.
These displays frequently incorporate storytelling elements, explaining the process of
transforming discarded garments into new items, increasing transparency and customer
engagement. The impact is measured by the x amount of clothing diverted from landfills
and the y increase in customer participation in the “Renew” program.

Finally, some fast-fashion brands, while facing criticism for their environmental
impact, are also experimenting with sustainable display initiatives. H&M, for instance,
has piloted in-store recycling programs and displays highlighting their conscious
collection, made from recycled or sustainably sourced materials. While the effectiveness
of these initiatives is debated, they represent a step towards integrating circular economy
principles into mainstream retail environments. The challenge remains in scaling these
initiatives and ensuring genuine commitment to sustainability throughout the entire
supply chain.

5. Comparison of Current Practices and Challenges
5.1. Benchmarking Sustainable Display Approaches

Current sustainable display approaches vary significantly in their effectiveness and
environmental impact. Using recycled materials like cardboard and reclaimed wood
reduces reliance on virgin resources, but durability can be a concern, potentially leading
to frequent replacements and negating some environmental benefits. Modular display
systems, designed for adaptability and reuse, offer a longer lifespan, but their initial
production often involves complex manufacturing processes with a higher carbon
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footprint. Digital displays, while eliminating physical materials, consume considerable
energy (E), contributing to greenhouse gas emissions if the energy source is not renewable.
A comprehensive life cycle assessment (LCA) is crucial to accurately compare these
approaches, considering factors like material sourcing, manufacturing, transportation,
energy consumption, and end-of-life management. The optimal approach depends on
specific retail contexts and a careful evaluation of trade-offs between different
sustainability dimensions.

5.2. Challenges in Implementing Sustainable Display Design

Implementing sustainable clothing display design faces several key challenges. Cost
constraints often present a significant barrier, as eco-friendly materials and innovative
designs can initially be more expensive than conventional options. The limited availability
of truly sustainable materials, particularly those that meet specific aesthetic and functional
requirements, also poses a problem. Retailers may struggle to source materials that are
both environmentally responsible and visually appealing. Furthermore, shifting
consumer attitudes towards sustainability remains an ongoing process. While awareness
is growing, a significant portion of consumers may still prioritize price and perceived
aesthetics over environmental considerations, impacting the perceived value and
effectiveness of sustainable displays. Overcoming these challenges requires a multi-
faceted approach involving material innovation, cost reduction strategies, and effective
communication to educate and engage consumers.

5.3. Overcoming Barriers to Adoption

Addressing the barriers to sustainable clothing display requires a multi-pronged
approach. Education is paramount, disseminating knowledge about environmentally
friendly materials and design principles through workshops and industry publications.
Financial incentives, such as tax breaks for businesses adopting sustainable displays or
subsidies for eco-friendly materials, can significantly reduce the initial investment cost, a
major deterrent. Collaboration between designers, retailers, and material suppliers is
crucial to foster innovation and develop cost-effective solutions. Furthermore,
establishing clear industry standards and certifications for sustainable displays can build
consumer trust and encourage wider adoption. Finally, promoting the long-term cost
savings associated with durable and adaptable display systems, where the initial
investment I is offset by reduced replacement costs R over time ¢, such that [ < Y!_; R;,
is essential.

6. Future Perspectives and Emerging Trends
6.1. Integration of Digital Technologies

Digital technologies offer transformative potential for sustainable clothing display.
Augmented reality (AR) allows customers to virtually “try on” clothes, reducing the need
for physical samples and minimizing textile waste associated with returns. Virtual reality
(VR) can create immersive brand experiences, showcasing the origin and ethical
production of garments, fostering transparency and conscious consumerism. Interactive
displays can provide detailed product information, including material composition, care
instructions, and the garment’s environmental footprint (CO, emissions per wear),
empowering informed purchasing decisions. Furthermore, digital platforms can facilitate
clothing rental and resale programs, extending product lifecycles and promoting circular
economy principles. The integration of these technologies not only enhances consumer
engagement but also contributes significantly to reducing the environmental impact of
the fashion industry.

6.2. Individualized Consumer Experiences and Personalization
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Future retail spaces will likely leverage data analytics to create hyper-personalized
display experiences. Imagine displays dynamically adjusting garment arrangements,
lighting, and even ambient scent based on a consumer’s past purchases, browsing history,
and stated preferences. Customization extends beyond product selection to encompass
display aesthetics. Consumers might use augmented reality (AR) to visualize clothing
within personalized virtual environments, influencing the physical display’s
configuration. Sustainable practices can be integrated by suggesting eco-friendly
alternatives based on the consumer’s style profile or highlighting the environmental
impact (I) of different choices. Furthermore, displays could adapt to individual needs,
such as showcasing adaptive clothing options or providing visual aids for shoppers with
disabilities, creating a more inclusive and sustainable retail landscape.

7. Conclusion

This review identifies key principles for sustainable clothing display design,
emphasizing material selection, modularity, and energy efficiency. Best practices include
utilizing recycled and recyclable materials, designing for disassembly and reuse, and
incorporating LED lighting. A significant challenge lies in balancing aesthetic appeal with
environmental responsibility while managing costs and ensuring durability, where
Cost = MaterialCost + LaborCost + EnergyCost.

This review offers practical implications for designers and retailers, highlighting the
need for eco-conscious material selection and adaptable display systems. For researchers,
it underscores the limited empirical data on consumer perception of sustainable displays.
Further research should investigate the impact of specific display elements (e.g., lighting,
material ) on purchase intention and explore the long-term environmental impact
assessment (LCA) of various display designs.
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