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Abstract

The convergence of heritage craftsmanship and digital fabrication presents a complex paradox 
for the contemporary fashion practitioner: how to preserve material authenticity while embracing 
computational innovation. This paper addresses this tension through a practice-based inquiry 
into the operations of Loom Loop, a Hong Kong-based designer label specialising in the 
revitalisation of traditional Canton silk (“mud silk”). Substantiated by semi-structured interviews 
with the specialist washing teams in the Pearl River Delta, the study analyses the specific 
technical and aesthetic frictions encountered when hybridising fragile heritage textiles with 
modern digital intervention. The research is structured around three critical intersections: the 
application of digital fabrication tools to reinterpret traditional artisanal motifs within a “zero-
error” production environment; the integration of circular design principles in response to the 
geopolitical pressures of land displacement and climate instability; and the translation of tactile 
material qualities into the realm of virtual fashion and NFTs. The findings suggest that the role 
of the artisan is evolving into that of a “hybrid practitioner” who possesses a form of “Systemic 
Intelligence”—an ability to mediate between the tacit knowledge of historical craft, the precision 
of digital systems, and the protocols of the virtual economy. Ultimately, this paper proposes 
that the future of heritage luxury lies not in preservationism, but in an “entangled” methodology 
where digital tools serve to amplify, rather than replace, the cultural narratives embedded in 
traditional materiality.

Keywords: Practice-based research; Canton silk; Digital craftsmanship; Circular fashion; 
Virtual materiality; Loom Loop

INTRODUCTION 
The contemporary fashion landscape undergoes a 
profound transformation, increasingly shaped by 
the convergence of digital innovation, advanced 
material science, and the pressing demand for 
sustainability. These forces prompt a fundamental 
rethinking of traditional craftsmanship, challeng-
ing long-standing assumptions about how fashion 
is conceived, produced, and experienced. While 
historical craftsmanship has been defined by 
manual expertise and the preservation of heritage 
techniques, twenty-first-century production 
demands a “new craftsmanship” grounded in the 
seamless integration of computational tools and 
circular economic principles (Braddock Clarke & 
Harris, 2012; Oxman, 2016).

	 Current literature often addresses digital 
design and heritage preservation as distinct 
subjects. To bridge this conceptual gap, this paper 
presents a practice-based inquiry into Loom 
Loop, a Hong Kong-based designer label that 
operationalises the fusion of traditional Canton 
silk (Gambiered Guangdong silk) with contempo-
rary digital fabrication. To substantiate this inquiry, 
the research methodology draws upon semi-struc-
tured interviews conducted with the specialist 
washing teams situated in the Pearl River Delta. 
These on-site dialogues provided critical insight 
into the tacit knowledge required to produce 
the silk, allowing this study to examine how the 
role of the artisan evolves into that of a “hybrid 
practitioner” who navigates the tension between 
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the tactile unpredictability of natural materials and 
the precision of digital systems.
	 The distinctiveness of this inquiry lies in 
the material contrasts inherent to Loom Loop’s 
production cycle. The practice roots itself in the 
preservation of Canton silk, or “mud silk.” This 
textile production remains intensely manual, 
relying on a localised, agrarian cycle that resists 
automation. The process begins with greige silk 
soaked in yam root juice, then laid out on grassy 
fields to dry under the sun—a cycle repeated 
approximately 30 times to ensure vegetable 
tannins fully penetrate the fibre. In the final stage, 
the fabric receives a coating of mineral-rich 
mud dredged from the Pearl River Delta. This 
iron-rich mud reacts with the tannins to create a 
unique, dark, lustrous coating. As emphasized by 
the washing teams, the process concludes with 
a massive communal effort, requiring up to ten 
people to wash the mud from the fabric back into 
the river. This labor-intensive methodology yields a 
fabric with a “living” texture, deeply connected to 
the specific terroir of the river delta.
	 In stark contrast to this ancient methodol-
ogy, Loom Loop intervenes with a high-fidelity 
digital workflow. This study examines how motifs 
are conceptualised on tablets using Procreate, 
vectorised and refined in Adobe Illustrator, and 
finally translated into stitch data using Brother 
embroidery software. This digital data is then 
executed on in-house digital embroidery machines 
or is sent for digital printing on delicate substrates 
such as Canton silk, crepe de chine, and chiffon. 
The challenge explored here involves reconciling 
these two worlds: the farmer-like patience required 
for mud silk and the pixel-perfect immediacy of 
digital placement prints and embroidery.
	 Detailing this collision of “high-touch” 
and “high-tech” processes, the paper posits that 
digital fabrication—such as 3D printing and laser 
cutting—does not displace the artisan but rather 
extends their creative agency (Diez, 2017) (Gao 
et al., 2023). Furthermore, the paper analyses 
how these hybrid practices align with emerging 
regulatory frameworks, such as the European 
Union’s Ecodesign for Sustainable Products 
Regulation (ESPR) (European Commission, 2022), 
and the rise of virtual fashion, including Non-Fun-
gible Tokens (NFTs) and augmented reality (AR) 
(The Fabricant, 2021).
	 The following sections are organised to 
mirror this material-digital journey: The subsequent 

section, ‘Digital Meets Craft’, analyses the 
technical workflow of translating hand-drawn art 
into digital embroidery on heritage textiles. The 
third section, ‘Material Futures’, examines the 
ecological implications of using Canton silk and 
biomaterials within a circular economy. The fourth 
section, ‘Virtual Fashion’, explores the transla-
tion of tactile material qualities into the metaverse. 
Ultimately, this paper posits that the future of 
luxury craftsmanship lies in the entangled ability to 
weave code as proficiently as silk.

DIGITAL MEETS CRAFT: 
THE FRICTION OF HYBRID 
FABRICATION 
While theorists such as Braddock Clarke and Harris 
argue that twenty-first-century craftsmanship 
integrates code and cloth (Braddock Clarke & 
Harris, 2012), the operational reality within 
the Loom Loop atelier reveals a more complex 
dynamic. This involves a constant negotiation 
between the infinite possibilities of digital design 
and the finite constraints of physical machinery 
and heritage materials. This section analyses the 
specific technical challenges encountered when 
imposing digital logic onto traditional Canton silk.
	 The first point of friction arises at the 
interface of digital embroidery. In the Loom 
Loop workflow, motifs often design to mimic the 
grandeur of traditional Chinese imperial artwork—
elaborate, symmetrical, and expansive (Wang & 
Sun, 2023) (Barron, 2021). However, while the 
digital canvas in software like Procreate or Adobe 
Illustrator offers limitless space, the physical 
embroidery hardware imposes strict boundar-
ies. The in-house embroidery machines restrict 
designs to a maximum frame size of 30x30cm. To 
achieve large-scale, continuous imperial patterns, 
the "digital artisan" must deconstruct the virtual 
image into modular segments. This reintroduc-
es a high degree of manual skill; the practitioner 
must employ precise physical marking techniques 
to align these 30cm blocks perfectly. The challenge 
becomes particularly acute when attempting to 
achieve the perfect bilateral symmetry character-
istic of heritage Chinese aesthetics (Gu & Rusli, 
2024). A misalignment of a single millimetre 
during the hoop-change process disrupts visual 
continuity, revealing the seam between the digital 
and the manual (Diez, 2017).
	 Furthermore, the material properties of the 
substrate dictate the parameters of the digital file. 
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When embroidering on lightweight, translucent 
fabrics typical of the Loom Loop aesthetic—such 
as chiffon or fine Canton silk—standard digitisa-
tion settings often result in puckering or tearing. 
The density of the needle penetration requires 
rigorous calibration through iterative testing. The 
"finest stroke" of a digital drawing does not always 
translate to a stable stitch; if the stitch density 
proves too high, it effectively cuts the delicate silk; 
if too low, the luxury aesthetic faces compromise. 
This demands that the practitioner possess a tacit 
understanding of the fabric’s tensile strength, 
adjusting the digital thread count to match the 
“grain” of the analog material (Oxman, 2016).
	 The most significant technical constraint, 
however, emerges from the Canton silk (“mud 
silk”) itself. Unlike modern synthetic weaves, 
which exhibit forgiveness and elasticity, mud 
silk presents as structurally brittle and retains 
a permanent “memory” of intervention. In the 
Loom Loop studio, this characteristic creates a 
"zero-error" production environment. If a digital 
embroidery file contains a mistake, or if a stitch 
is misplaced, it cannot simply be unpicked. 
The removal of a thread leaves behind visible 
needle holes—permanent scars on the mud-coat-
ed surface—rendering the panel unusable. This 
irreversibility contrasts sharply with the “undo” 
culture prevalent in digital design, necessitating 
a disciplined, high-stakes approach to fabrication 
that mirrors traditional calligraphy, where a stroke 
cannot retract.
	 Finally, the materiality of mud silk exerts 
agency over the garment’s silhouette, challenging 
the capabilities of modern digital pattern cutting. 
The mud coating reduces the fabric's elastici-
ty, making it susceptible to tearing under tension. 
Consequently, contemporary “body-con” or fitted 
trousers are structurally incompatible with the 
heritage material. This material limitation necessi-
tates a design philosophy that aligns with histori-
cal precedent; just as ancient wearers utilized 
loose robes to accommodate the fabric's lack of 
stretch, Loom Loop must engineer silhouettes 
that rely on drape rather than tension. The digital 
design process, therefore, functions not as a tool 
of domination over the material, but as a tool of 
accommodation—calculating the precise volume 
and fold required to protect the integrity of the 
heritage silk (Gao et al., 2023).
	 Through these specific production challeng-
es, a new definition of the “hybrid practitioner” 

emerges. Such an individual does not merely use 
new tools, but masters the calibration between the 
unforgiving permanence of heritage materials and 
the precision of digital systems (Hu et al., 2023; 
Shim et al., 2024; Dumitrescu & Motta, 2024).

MATERIAL FUTURES: THE 
GEOPOLITICS OF MUD AND SILK 
While the global discourse on sustainable fashion 
frequently centres on material innovation—such 
as lab-grown leathers or closed-loop recycling—
the experience of Loom Loop highlights a different 
reality: the fragility of heritage supply chains 
amidst rapid urbanization and climate instabili-
ty. This section examines the specific material and 
economic vulnerabilities inherent in the production 
of Canton silk, asserting that genuine sustainabil-
ity requires preserving the entire ecosystem of the 
craft, not solely the fibre itself.
	 A primary challenge in integrating 
traditional Canton silk into a contemporary 
fashion system involves chromatic consistency. 
The industrial fashion model relies on standard-
ization, where every garment in a stock-keep-
ing unit (SKU) must appear identical. However, 
the Loom Loop dyeing process remains radically 
non-standard. Because the yam juice and river mud 
interact organically with the protein fibres (Croyle 
Johnson, 2024), no two bolts of silk emerge with 
identical shading. The resultant colour depends 
on the chemical composition of the mud and 
the duration of sun exposure. In the Loom Loop 
practice, this chromatic heterogeneity is reframed 
not as a manufacturing defect, but as a critical 
signifier of authenticity. This approach challeng-
es the homogenized aesthetic of fast fashion, 
proposing a value system where variation serves as 
a “fingerprint” of the natural process (Fletcher & 
Tham, 2019). However, this refusal to standardize 
introduces friction when interfacing with modern 
retail expectations and digital cataloguing, necessi-
tating an educational narrative to shift consumer 
perception from “flaw” to “character.”
	 Beyond aesthetics, the future of this 
material is threatened by the socio-econom-
ic transformation of the Pearl River Delta. The 
production of mud silk is spatially dependent; it 
requires vast tracts of grassy land for the drying 
process (where the silk absorbs the sun) and 
proximity to the specific mineral-rich riverbed. 
Nevertheless, the rapid economic develop-
ment of the region has caused land values to 
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escalate. Practice-based research reveals a trend of 
"displacement by development": suppliers increas-
ingly sell their drying fields to property develop-
ers, as real estate yields immediate financial returns 
compared to the arduous, low-margin nature of 
textile agriculture. This creates a crisis of space 
for heritage craftsmanship (Rafae, 2024). The 
“Material Future” of Canton silk thus intertwines 
with regional land politics; without the physical 
land to dry the silk, the craft cannot exist, irrespec-
tive of market demand.
	 Furthermore, the process is uniquely 
vulnerable to environmental determinism. The 
production cycle mimics agriculture in its reliance 
on specific weather conditions. The yam juice 
impregnation and mud coating require precise solar 
levels; excessive ultraviolet exposure renders the 
silk fibres brittle and fragile, while insufficient sun 
or excessive rain prevents the necessary oxidation 
and drying. The process cannot be mechanised 
indoors without losing the unique chemical reaction 
provided by the terroir. Consequently, production 
capacity is dictated by the climate. In an era of 
increasing climate unpredictability, Loom Loop’s 
supply chain faces disruption from unseasonal rains 
or extreme heatwaves.
	 This case study indicates that a "circular 
future" for fashion must account for labour and 
land (Virta & Räisänen, 2021). The laborious 
nature of the process—requiring workers to stand 
waist-deep in river water and manually manipulate 
heavy, wet fabric—becomes less appealing to a 
younger workforce. As the older generation of 
artisans retires, the tacit knowledge of "reading the 
weather" risks being lost (Wan Isa et al., 2018). 
Genuine sustainability, therefore, transcends merely 
utilising a biodegradable material; it involves 
sustaining the delicate balance between labour, 
land use, and weather patterns that enables such a 
material to exist (Earley & Goldsworthy, 2019).

VIRTUAL FASHION: THE PARADOX 
OF INTANGIBLE HERITAGE 
The emergence of virtual fashion—encompassing 
digital couture, Non-Fungible Tokens (NFTs), and 
Augmented Reality (AR)—forces a radical re-eval-
uation of craftsmanship. Traditionally, the value of 
a luxury garment has been inextricably linked to 
its sensory properties: the weight of the weave, the 
cool touch of silk, and the manual labour evident 
in the finish. However, as fashion migrates into 
the Metaverse, the “hybrid practitioner” confronts 

an ontological challenge: how to translate the aura 
of heritage materiality into a medium composed 
entirely of pixels and light (Choi & Kim, 2021) 
(The Fabricant, 2021). This section analyses 
Loom Loop’s digital interventions to comprehend 
the friction between tangible heritage and virtual 
representation.
	 The primary conflict encountered in the 
Loom Loop digital atelier involves the simulation 
of “authenticity.” In a recent collaboration funded 
by PMQ (a creative hub supported by the Hong 
Kong Government), the label aimed to launch a 
collection of digital-only garments. The project, 
which resulted in NFT assets retailed via the 
platform DressX, highlighted a distinct material 
barrier. Standard digital fabric rendering engines 
are optimised for uniform textures—shiny satin, 
matte cotton, or rigid denim. They struggle, 
however, to capture the nuanced, organic lustre of 
Canton silk (“mud silk”). The mud silk’s surface 
is characterised by a subtle, matte-finish darkness 
that refracts light unevenly due to the mineral 
coating and hand-washing process. Translating 
this “imperfection” into a digital asset necessi-
tated collaboration with specialised digital artists 
to manually map the texture, ensuring the virtual 
garment did not appear merely as generic black 
silk, but retained the specific visual signifiers of its 
river-based origin. This process reveals that digital 
craftsmanship requires not just coding skills, but a 
deep, ethnographic understanding of the physical 
material to prevent the erasure of cultural identity 
in the virtual realm (Wu et al., 202; Masciotta et al., 
2019; Nofal, 2023).
	 Despite these textural limitations, the 
integration of digital ownership models offers a 
new avenue for brand equity and cultural dissemi-
nation (Hammou et al., 2020). As noted by Murtas 
et al., NFTs can decouple the value of a fashion 
item from its physical production, enabling a form 
of “liquid consumption” (Murtas et al., 2023). For 
Loom Loop, the partnership with DressX allowed 
heritage aesthetics to be consumed globally without 
the carbon footprint associated with logistics or 
textile manufacturing. This democratisation of 
access suggests that virtual fashion can serve as a 
vehicle for cultural storytelling, allowing interna-
tional audiences to engage with Cantonese motifs 
without the barrier of physical scarcity (Desai, 
2021).
	 Furthermore, Loom Loop’s investiga-
tion into virtual technologies extends beyond 
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the aesthetic into the functional, specifically 
regarding sustainability. While the label bypassed 
the “Metaverse hype cycle” of 2020–2022 due 
to resource constraints and the prioritisation of 
physical survival during the COVID-19 pandemic, 
current research focuses on the utility of Augment-
ed Reality (AR) and body-scanning technolo-
gy. Developing protocols where users capture 
biometric data via smartphone (e.g., photo-to-mea-
surement algorithms), the label aims to implement 
a made-to-measure system precisely. This digital 
intervention directly addresses the “Material 
Future” concerns outlined previously (Jiang & 
Zhang, 2024). By securing accurate measurements 
digitally before physical cutting occurs, the atelier 
can significantly reduce deadstock and inventory 
waste. This aligns with findings by Jiang et al., who 
argue that AR enhances engagement while mitigat-
ing the returns culture that affects e-commerce 
(Jiang et al., 2023).
	 Consequently, the move toward the virtual 
does not represent a rejection of physical craft, but 
a preservation strategy. By utilising AR to solve 
sizing issues and NFTs to handle cultural dissemi-
nation, Loom Loop’s physical production can 
remain small-scale, slow, and focused on preserv-
ing the labour-intensive mud silk, protected from 
the pressures of mass overproduction (Yaşar & 
Yayla, 2023).

CONCLUSION: TOWARDS AN 
ENTANGLED METHODOLOGY 
OF CARE 
This research interrogated the evolving role of 
craftsmanship within a fashion system increas-
ingly shaped by digital acceleration and ecologi-
cal instability. By anchoring the analysis in the 
specific operational realities of Loom Loop, 
the study challenges the prevailing binary that 
positions "heritage" and “technology” as opposing 
forces. Instead, the findings indicate that the 
survival of traditional material culture—specifi-
cally the endangered practice of Canton silk—
depends entirely on its successful, albeit frictional, 
entanglement with digital systems.
	 The core insight emerging from this 
practice-based inquiry is that the contemporary 
artisan must evolve into a “hybrid practitioner” 
possessing a dual literacy. As demonstrated in 
the second section, the application of digital 
embroidery to fragile mud silk is not a simple act 
of automation; it constitutes a negotiation. The 

digital machine, with its rigid coordinate systems 
and “undo” logic, was compelled to accommo-
date the irregular, brittle, and irreversible nature 
of the organic substrate. This reverses the typical 
narrative of industrialisation: here, the material 
exerts agency over the machine. The findings 
reveal that “new craftsmanship” (Oxman, 2016) 
defines itself not by the dominance of technolo-
gy, but by the sensitivity with which a designer 
calibrates digital tools to respect material limits—
downgrading precision to preserve integrity.
	 Furthermore, the investigation into material 
futures in the third section reveals that “sustain-
ability” for heritage brands cannot decouple from 
geopolitics and land use. The precarious nature of 
the Pearl River Delta’s supply chain—threatened 
by real estate development and climate volatility—
demonstrates that preserving a craft requires more 
than just training weavers; it requires preserv-
ing the ecosystem that enables the craft to exist. In 
this context, the role of the designer expands from 
creator to custodian.
	 Finally, the exploration of virtuality in the 
fourth section offers a resolution to the tension 
between preservation and consumption. While the 
metaverse struggles to replicate the tactile “aura” 
of mud silk, technologies such as Augmented 
Reality (AR) and NFTs offer a strategic pathway 
to decouple cultural storytelling from physical 
resource extraction. By using AR for precise sizing 
and NFTs for cultural dissemination, Loom Loop 
illustrates how virtual tools can be deployed to 
protect physical scarcity, reducing deadstock and 
allowing the labour-intensive production of mud 
silk to remain slow and dignified.
	 Ultimately, this paper proposes a reconcep-
tualization of the fashion designer. We move 
away from the romanticized image of the solitary 
genius sketching in isolation, towards a model 
of “Systemic Intelligence.” The future-facing 
couturier must demonstrate capability in reading 
the weather patterns of the Pearl River Delta, 
manipulating the vector nodes of a digital file, 
and navigating the blockchain protocols of the 
digital marketplace. It is in this complex, entangled 
space—between the mud of the river and the code 
of the cloud—that the future of authentic luxury 
resides (Mazzetto, 2024).
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