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The conducted study constitutes a comprehensive analysis of the prospects for applying environmentally friendly materials
in the production of wedding gowns, grounded in rising concerns about the sustainability of the fashion industry and
increasing demand for green products. The focus lies on innovative biodegradable and renewable fibers—from organic
cotton and bamboo fiber to biopolymeric and recycled synthetic fabrics—as well as on their manufacturing processes and
technological characteristics. By employing a systematic review of scientific literature and statistical data, the primary
drivers (growth of consumer environmental awareness, governmental and industry initiatives, integration of startups
and innovative manufacturers) and barriers (high production costs of eco-materials, limited product range, durability
challenges, and logistical expenses) were identified. Particular attention was devoted to the necessity of standardizing
certification criteria for eco-friendly textiles and establishing infrastructure for the recycling of textile waste, which would
reduce uncertainty for both producers and consumers. As a result of the analysis, strategies for developing the green segment
of bridal fashion were formulated, adherence to these approaches could strengthen brand image, harmonize the economic
and ethical dimensions of fashion, and ensure a long-term reduction in the industry’s negative environmental impact. The
information presented in the article will be of interest to specialists in sustainable design and garment manufacturing,
including researchers of sustainable textile technologies and engineers involved in life cycle assessment of materials; bridal
collection designers aiming to integrate principles of circular economy and eco-certification; and production managers
and policymakers shaping regulatory frameworks for green fashion, all of whom seek empirical data and conceptual
approaches to using biodegradable, recycled, and organic fabrics in creating high-quality, environmentally responsible
wedding attire.

Keywords: Eco-Friendly Materials, Wedding Dresses, Sustainable Fashion, Textile Innovations, Circular Economy, Green
Economy, Fashion Industry.

INTRODUCTION The necessity of integrating environmentally safe components
into the production of bridal attire is reinforced by market
forecasts. The global weddingwear market was valued at
USD 60.18 billion in 2024 and is projected to reach USD
64.37 billion in 2025, continuing to grow to USD 103.09
billion by 2033. This increase is driven by a shift in consumer

preferences toward personalized, eco-friendly, and premium

The fashion industry, with its high degree of globalization
and status as a significant economic sector, is concurrently
one of the key drivers of anthropogenic pressures on
ecosystems. The standard technological stages of garment
production, including the creation of exclusive items such

as wedding dresses, are characterized by substantial
consumption of natural resources (water, energy), extensive
use of synthetic chemical compounds, and generation of large
volumes of textile waste [1]. In recent years, environmental
consciousness has intensified among both end consumers
and corporate entities, stimulating the development and
adoption of green technologies and innovative materials
[2]. The wedding fashion segment, although niche, remains
a notable component of the fashion market and is naturally
influenced by these trends.

bridal garments. The compound annual growth rate over
the forecast period is 6.96%, reflecting significant market
expansion through the adoption of e-commerce and
evolving wedding trends [3]. At the same time, the ethical
fashion segment is experiencing even faster growth [4].
This paradigm indicates substantial, yet not fully realized,
potential for the development of sustainable bridal fashion.
The rise in consumer demand for eco-friendliness is
primarily attributable to increased awareness—especially
among Millennials and Generation Z—regarding critical
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issues such as the carbon footprint of produced goods, the
presence of toxic substances in production chains, and social
responsibility concerning labor practices in traditional
fashion industry sectors [5]. Millennials and Generation
Z demonstrate a clear orientation toward brands whose
philosophy and operations are grounded in sustainability
principles, transforming the use of eco-friendly textile
solutions from a marketing trend into a key competitive
factor and a strategic resource for the long-term development
of companies operating within the bridal fashion sector.

Despitetheappeal ofincorporatingbiodegradableand organic
fibers into the production of wedding attire, the practical
application of these materials faces numerous fundamental
challenges. First, the production cost of environmentally
safe raw material components significantly exceeds that of
traditional textile fibers, resulting in a higher final price for
the garment and limiting competitiveness with mass-market
offerings. Second, although several innovative fabrics have
emerged, their range and production volumes remain far
below industry requirements—many bio-based substrates
are not yet available at scales necessary for mass production.
The technological difficulties associated with processing,
dyeing, and finishing such materials demand substantial
equipment modifications and innovations in chemical
reagents, which hinders their integration into existing
manufacturing lines. Finally, the complexity of restructuring
established supply chains and logistics, along with a lack of
practical methodological guidance for designers and end
consumers regarding the performance, care, and recycling of
“green” fibers, creates additional barriers to the widespread
adoption of these solutions.

The primary objective of this study is to conduct a
systematic analysis and comprehensive evaluation of the
prospects for using eco-friendly textile materials in the
creation of wedding dresses. Within this framework, the
study intends: first, to apply a methodology for selecting the
most promising categories of source components (including
both plant-based and synthetic biodegradable fibers)
and analyzing their physicochemical and performance-
technological characteristics; second, to examine current
textile market trends and identify the dynamics of supply and
demand for “green” fabrics in the wedding fashion segment;
third, to determine the key incentive factors and inhibiting
elements affecting the integration of eco-friendly materials
into production chains, including economic, logistical, and
educational aspects.

The scientific of this work lies in the algorithm for
systematizing disparate data on the full spectrum of
environmentally safe materials potentially suitable for the
productionofweddinggarments,aswellasintheidentification
and classification of factors that have a decisive impact on
their adoption from both the manufacturer’s and the end
consumer’s perspectives. methodsThe study enables a novel
structuring of information on modern biodegradable and
renewable textile components, and reveals the mechanisms for
their implementation in traditional production environments

and consumer practices, taking into account global trends in
sustainable development.

The author’s hypothesis is formulated as follows: despite
existing economic and technological limitations, the
synergistic combination of growing consumer environmental
awarenessandadvancementsintextileinnovationswill create
favorable conditions for a significant increase in the share
of “green” raw materials in wedding dress manufacturing in
the near future. This, in turn, will lead to a transformation
of industry norms, production methodologies, and business
models in accordance with principles of environmental and
social sustainability.

MATERIALS AND METHODS

To achieve the stated objective and test the proposed
hypothesis, a methodology based on a comprehensive
analysis of scientific literature and industry publications
was employed. Thus, Abreu M.CS. et al. [1] analyze
collaboration mechanisms among participants in the textile
value chain (manufacturers, mills, designers, retailers) to
reduce the ecological footprint, emphasizing the importance
of exchanging environmental criteria at early stages of
product development. Henninger C.E. et al. [5] formulate the
concept of “cradle to upcycle,” considering the full life cycle
of garments—from design to disposal—and highlight the
need for an environmental audit at each stage. Rahman O,
Hu D., and Fung B.C.M. [11] identify key research directions:
innovations in materials and technologies, regulatory
aspects, social factors, and the role of digital platforms,
noting the dearth of studies dedicated to the bridal fashion
segment. A similar view is supported by Sinha P, Sharma
M., and Agrawal R. [15], who point out the fragmentation of
research and the absence of a comprehensive approach from
raw materials to disposal.

Hong Y. et al. [2] analyze the influence of environmental
consciousness, perceived quality, and brand trust on
intentions and actual sustainable consumption practices
regarding fashion products. The authors note that, at high
levels of trust and awareness, many are willing to choose
green products, but actual purchases are limited by the
availability of eco-friendly options.

Di Chiacchio L. et al. [6] examine the digitalization of the
supply chain and the management of environmental data (life
cycle assessment - LCA, Environmental Product Declaration
- EPD, carbon footprint), emphasizing the importance of
protecting commercial information when verifying the
“eco-status” of textiles. Ramirez-Escamilla H. G. et al. [12]
systematize circular economy strategies: prevention (raw
material optimization and waste minimization during
the design phase), reuse (rental and resale models) and
recycling (chemical and mechanical), noting that practical
implementation is challenging for single-use or rarely
worn wedding dresses (especially those with intricate
embellishments). Sandin G. and Peters G. M. [13] compare
textile reuse and recycling scenarios, concluding that rental
and resale services are environmentally advantageous for
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bridal wear, whereas chemical recycling loses efficiency due
to its high energy intensity. de Aguiar Hugo A., de Nadae ].
and da Silva Lima R. [14] identify the main barriers (lack
of technology for high-value fabrics, insufficient legislative
support, low consumer awareness) and drivers (regulatory
initiatives, R&D investments, eco-community activism),
highlighting that the wedding industry has only partially
integrated circular models to date.

Wang L., Huang S., and Wang Y. [7] investigate ways the
chemical recycling of cotton-elastane waste through
dissolution and regeneration, obtaining fibers with
characteristics close to those of virgin cotton; however, due to
the complexity of composite fabrics (organza, lace), scalingup
for wedding gowns is challenging. Lin L. et al. [8] experiment
with biodegradable natural dyes for wool, creating colorfast
shades without heavy metals and emphasizing the potential
application in decorative elements of wedding attire. Patti
A. and Acierno D. [9] analyze the properties of biopolymers
(PLA, PHA, PBS) and their potential application in textiles,
noting that despite environmental benefits, mechanical
properties and cost currently limit their use in the high-
end fashion segment. Amjad A. I. [10] examines bamboo
fiber, noting its rapid raw-material growth and antibacterial
properties, but indicates insufficient structural rigidity and
transparency for classic wedding gowns, although bamboo
could be used as a lining or core layer.

The report “Wedding Wear Market Size, Share, Growth..”
[3] forecasts that by 2030 the share of sustainable wedding
dresses will increase due to growth in premium consumption
and the influence of social media; however, it notes that
the eco-wedding segment remains insignificant. The
“Ethical Fashion Global Market Report 2025” [4] projects a
compound annual growth rate for the ethical fashion market,
emphasizing the role of ESG criteria, butit does not separately
identify the wedding apparel segment nor provide detailed
information on raw material sources for ethical gowns.

Thus, despite the broad scope of existing research,
contradictions remain and gaps in the literature become
apparent. First, there is a disconnect between theoretical
models of the circular economy [1, 5, 11, 15] and the actual
practice of wedding dress manufacturing: traditional fabrics
andintricate embellishments hinderrecycling efforts [13, 14].
Second, studies of consumer behavior [2, 11] predominantly
address everyday fashion, whereas the specific criteria
guiding bridal selection have not yet been investigated. Third,
most technological solutions [7-10] target the mass market,
while wedding textiles demand uniquely precise properties
(structural stiffness, drapability, transparency). Finally,
there is a lack of regional studies, economic cost analyses
for “green” wedding gowns, and examinations of social and
cultural barriers across different countries. Therefore, future
research should integrate diverse methods and approaches,
such as LCA, consumption sociology, economic analysis,
and materials science—to comprehensively evaluate the
prospects of eco-friendly materials in the production of
wedding attire.

RESULTS AND DISCUSSION

The global bridal fashion segment continues to exhibit a
pronounced growth trend, within which eco-friendly and
ethically oriented wedding attire occupies an increasingly
significant share. Conscious interest in sustainable fashion
is growing exponentially, as evidenced by analysis of digital
metrics: in particular, the increase in search activity for “eco-
friendly weddings” and “ethical wedding dresses” [5, 15].
This trend naturally correlates with the overall development
of the fashion industry, where sustainability principles have
been established as one of the strategic priority benchmarks
for end consumers and corporations, despite ongoing
macroeconomic uncertainty [15]. It is especially noteworthy
that younger age cohorts are increasingly willing to invest
significant resources in products that reflect their values and
worldviews. This creates favorable conditions for brands
specializing in the development and use of sustainable
materials, opening new horizons of market opportunities.

If the algorithm for classification and the characteristics of
eco-friendly materials are considered, the following types
should be noted:

Organic Natural Fibers

Organic cotton. Cultivated without synthetic pesticides or
chemical fertilizers, which reduces water consumption and
decreases soil pollution. The resulting fabric is soft, highly
breathable, and hypoallergenic, makingitan attractive choice
for lightweight and comfortable garment designs [8].

Flax is a natural fiber that combines high strength and
breathability; its cultivation requires significantly less water
and agrochemicals compared to conventional agricultural
crops. Linen fabric products offer enhanced durability,
effective thermoregulation, and full biodegradability in the
environment. [8]

Hemp is a fast-growing crop that does not require pesticides,
and its robust root system contributes to improved soil
structure. Hemp fibers have exceptional strength and
durability, allowing for the creation of textiles resistant
to intensive wear. In addition, hemp material naturally
possesses antibacterial properties and effectively wicks
moisture. [7]

Organic silk (Peace Silk / Ahimsa Silk) is obtained without
destroying the pupa: during the reeling process, the pupa
is allowed to emerge, ensuring ethical sourcing of the
raw material. Fabric made from organic silk retains the
characteristic smoothness, luster, and lightness of natural
silk, while its production minimally affects biodiversity.

Regenerated Cellulose Fibers

Lyocell (Tencel™) is a regenerated cellulose fiber produced
from eucalyptus wood in a closed-loop manufacturing
process, in which the solvent is almost entirely recycled.
The resulting fabric is noted for its softness, high strength,
excellent drape, and complete biodegradability. Additionally,
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lyocell production is characterized by low water usage and
minimal chemical inputs, while the finished material exhibits
outstanding breathability and shrinkage resistance [10].

Modal™. Produced from beech wood using a technology
analogous to that of Lyocell: the entire solvent is returned
to the process, minimizing waste discharge. Modal™ fabric is
characterized by a silky hand feel, high moisture absorbency,
and the ability to retain color brightness even after multiple
washes.

Bamboo fiber (bamboo viscose). Bamboo represents arapidly
renewable resource; however, in the traditional viscose
process, strict control of chemical reagents (alkalis and sulfur
compounds) is required to minimize environmental impact.
The fibers obtained possess natural antibacterial properties,
good breathability, and a soft texture, but the efficiency and
safety of the production chain largely depend on the specific
manufacturer and the technologies employed [10].

Recycled Synthetic Materials include Recycled
Polyester (rPET)

Which is produced from recycled PET bottles and industrial
waste, thereby reducing reliance on virgin petrochemical
feedstocks and lowering the volume of plastic sent to
landfills. rPET fibers are characterized by high strength,
ultraviolet resistance and facile recyclability [14]. Recycled
nylon (ECONYL®) is derived from industrial plastic waste,
including discarded fishing nets and textile scraps; this
material matches the performance of conventional nylon and
is reintegrated into production, supporting the principles of
a circular economy. Products manufactured from ECONYL®
exhibit high strength, elasticity and abrasion resistance.

Innovative Materials Based on Agricultural Waste

Pifiatex™ is a non-woven fabric produced from pineapple
leaf fibers, which are a by-product of agro-industrial
processes. Previously regarded as waste, this raw material
is transformed into a biodegradable textile whose properties
can rival those of leather. Pifiatex™ offers high dyeability,
excellent abrasion resistance and contributes to reducing
the burden on ecosystems [7].

Orange Fiber™ is manufactured from cellulose extracted
from orange juice production waste. This technology yields
a fine, lustrous fabric reminiscent of silk. By utilizing food
industry by-products, Orange Fiber™ reduces the volume of
organic waste and lowers carbon emissions.

Materials derived from apple pomace and winemaking
residues exhibit high strength and aesthetic quality, while
serving as examples of efficient agricultural waste utilization
and decreasing dependence on animal-derived raw
materials.

All the aforementioned categories of materials open up a
wide range of possibilities for developing wedding attire that
meets contemporary environmental and ethical standards.
Increased consumer interest in sustainable solutions
motivates designers and manufacturers to implement
innovative technologies, creating a new paradigmatic
approach in the fashion industry, where aesthetics are
combined with corporate social responsibility.

Each of the listed materials possesses its own advantages
and limitations, which determine its suitability for various
wedding dress styles and production processes. Table 1
presents the characteristics of these materials.

Table 1. Comparative characteristics of the selected environmentally friendly materials for wedding dresses (compiled by

the author based on the analysis of [7, 8, 10]).

Material Primary Raw |Key Environmental | Aesthetic Properties and|Main Challenges
Material Advantages Use in Wedding Dresses

Organic Cotton Cotton  cultivated |Reduced water consumption, | Softand breathable; suitable [ May be more expensive
through certified |absence of synthetic{for ~ boho-style = gowns, |than conventional cotton;
organic farming pesticides, biodegradability |linings, and lightweight|limited availability of certain

summer attire finishes

Lyocell (Tencel™) |Eucalyptus and | Closed-loop
beech wood pulp

usage

production, | Smooth, silky, well-draping, | Relatively
biodegradability, low water|and

high cost;
strong; appropriate |requires specialized dyeing
for flowing gowns as a silk|conditions

alternative

Recycled Polyester | Post-consumer PET |Waste reduction, decreased|Capable of mimicking silk,|Qualitycanvary;microplastic

(rPET) plastic bottles reliance on petroleum, lower |satin, and chiffon; versatile |release during laundering
carbon footprint across diverse styles (necessitates filtration)
Peace Silk|Mulberry silkworm |Ethical production, | Luxurious sheen, softness,|Considerably more
(Ahimsa) cocoons harvested |preservation of insect life,|unique texture; employed in|expensive than conventional
non-violently biodegradability exclusive high-end gowns |silk; limited supply
Pifiatex™ Pineapple leaf | Utilisation of agricultural|Leather-liketexture;suitable |Limited drape, unsuitable
fibres waste, support for farming|for bodices, decorative|for all dress components,
communities, partial | elements, and accessories |moderate abrasion
biodegradability resistance
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Selecting the raw material base for a wedding dress is a
complex, multi-level process in which the environmental

minimizes the carbon footprint and transportation expenses
[5]- An equally important step is the completion of textile

characteristicsofafabricareharmonizedwithaestheticintent,
design requirements, and the garment’s price segment [1].
Innovative biomaterials such as Orange Fiber™ and Pifiatex™,
valued for their unique properties and sustainability profile,
areincreasingly employed in premium capsule collectionsand
for accent details; however, their wider adoption is limited
by high production costs and small manufacturing volumes
[2, 3]. As processing technologies improve, production scales
expand, and pricing models are optimized, lower unit costs
will facilitate more active incorporation of these materials
into the mass-market segment of the bridal industry [4].
Successful integration of eco-friendly components calls for
a reliable technological platform that guarantees consistent
fiber quality and scalability withoutsacrificingenvironmental
advantages, together with a streamlined supply chain that

certifications—such as GOTS and OEKO-TEX®—which are
essential for entering international markets and reinforcing
consumer trust [6]. Concurrently, a branding strategy must
emphasize not only the visual and tactile appeal of a “green”
dress but also the authenticity of the brand’s environmental
mission, cultivating in consumers a perception of value in
making a sustainable choice [7]. Close collaboration among
designers, materials-science research institutes, and fabric
manufacturers becomes a key factor, enabling rapid feedback,
translation of novel solutions into cutting protocols, sewing
techniques, and trims, and their subsequent implementation
in commercial production [8]. Table 2 presents current
development trends and the barriers encountered when
introducing eco-materials into the wedding industry.

Table 2. The main trends and barriers to the introduction of eco-materials in the wedding industry (compiled based on the
analysis of [2,5,7,9,15]).

Category Trends Barriers

Consumer demand |Rising environmental awareness; Influence of social | Insufficient awareness of eco-material properties;
media and opinion leaders; Desire for uniqueness|Perception of “eco” as less luxurious; Price
and ethicality sensitivity

and | Developmentofnew fibersand fabrics; Improvement|Limited scalability of certain technologies;
of recycling processes; Digitalization of design and|Difficulty achieving specific aesthetic qualities
production (color, texture)

Technology
innovation

Economic factors |Potential for premium pricing; Creation of new|Higher upfrontcostof eco-raw materials; Need for
market niches; Long-term cost reductions through |investment in R&D and retooling; Short product

resource savings cycles in fashion

Regulation
infrastructure

and | Government support for green initiatives; Standards|Absence of unified global standards; Insufficient
and certifications (GOTS, Fair Trade); Expansion of|support for small and medium-sized enterprises;

textile collection and recycling infrastructure

Difficulty tracking supply chains

Overcoming these barriers requires strategies that
encompass investment in research, heightened consumer
awareness, infrastructure development, and cooperation
among all actors in the value chain, from raw-material
producers to final retailers. This necessity has prompted
the emergence of the circular-economy concept, predicated
on a radical restructuring of the traditional linear business
model—“production - consumption — disposal’—in favor
of a multi-level closed-loop system in which raw materials,
components, and finished products are successively
returned to the production cycle for reuse, refurbishment, or
regeneration, thereby minimizing waste accumulation and
value loss. The paradigm seeks to preserve the functional
and economic characteristics of material assets for as long
as possible, optimize them throughout the life cycle, and
ensure multi-phase eco-efficiency [11, 12]. The relevance of
this model to the wedding industry stems from the sector’s
customary reliance on single-use, high-cost textiles and
bespoke design solutions, a practice that conflicts with
objectives of resource sustainability and environmental
responsibility. Figurelvisuallydepictstheelementsofthecircu
lareconomy.

Circular Wedding Dress Lifecycle

-

Design for Durability

/" & Recyclability

Sustainable Material

: Resale
Sourcing Second-Hand
l g Market
A
Use Phase:

Sale / Rental

Upcycling
Redesign

v

Textile Recycling ]—j

Fig.1. Elements of circular economy in the wedding dress
industry (compiled by the author based on the analysis of
[11,12]).

In Figure 1 illustrates a cyclical model for wedding dresses
that encompasses durability- and recyclability-oriented
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design, the use of eco-materials, ethical manufacturing,
alternative use patterns (sale and rental), and subsequent
pathways for resale, upcycling, and, ultimately, material
recycling. Recent years have witnessed rapid development
of practices that optimise the use of wedding apparel and
reduce its environmental footprint. Rental schemes now offer
temporary access to exclusive garments without purchase,
while specialised online re-commerce platforms, operating
on circular-economy principles, provide high-quality pre-
owned gowns. Concurrently, upcycling—the transformation
of outdated or worn dresses into new custom garments
and accessories—not only decreases textile waste but also
creates additional market opportunities for brands, ateliers,
and entrepreneurs committed to green business models
[11, 13]. Equally important is the design of wedding dresses
from mono-materials or easily separable components, which
facilitates sorting and recycling while lowering energy
demand and environmental impact throughout the product
life cycle.

The synergy of technological innovations (novel bio-based
or recycled fibres and digital platforms for supply-chain
management), shifts in consumer preferences (growing
environmental consciousness), and deeper scientific
understanding of sustainable development (circular-
economy principles and life-cycle assessment) is generating
favourable conditions for transforming the conventional
wedding-fashion industry. Nevertheless, realising the full
potential of this transformation requires coordination
among all stakeholders—designers, manufacturers, retailers,
secondary-market platforms, environmental organisations,
and end consumers—alongside the development of unified
environmental-certification standards and the establishment
of integrated closed-loop supply chains.

CONCLUSION

The study reveals a significant and growing potential
for the use of eco-friendly materials in the production of
wedding dresses. The relevance of this field is driven by
global environmental challenges and a shift in consumer
values toward ethical and sustainable solutions. A review of
scientific publications and industry reports confirmed the
hypothesis that, despite existing obstacles, the proportion
of “green” materials in the wedding fashion segment
will gradually increase. Major growth factors include
technological innovations in fiber development, heightened
consumer environmental awareness, legislative support,
and competitive advantages achieved through supply chain
transparency. Significant barriers consist of the higher
cost of sustainable raw materials, difficulties in scaling up
innovative fibers, and a lack of manufacturer experience
with such materials, which necessitate changes to existing
production processes. At the same time, the groundwork for
a circular economy is being established through wedding
dress rental and reuse, upcycling, design for recyclability,
and the expansion of services for reselling vintage or nearly
new garments.
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