Where fashion, jewellery and technology meet
Maarten Versteeg – Elise van den Hoven – Caroline Hummels

At the end of the 19th century French electrical engineer M.
Gustave Trouvé designed and realised his bijoux électriques
lumineux (see Figure 1), in order to enchant ballet performances
and soirees. Unfortunately, most of his pieces did not
survive1.
This early example nicely illustrates some of the topics, which
we will address in this article. It is interesting that these
pieces are designed by an engineer. Of course, the
application of electronics on the body involves many
technical challenges in terms of the size of the components,
the lifetime of the power-source and the durability of the
circuit during use, to mention a few. Figure 1, which features
byoux électriqus lumineux being worn, also shows the
relation to the dressed human body and the expressive
potential of electronic jewellery.

Figure 1 – Miss Zanfreta, first dancer
at the Chatelet Theater in Paris, in
‘Hen with Golden Eggs’, trimmed in
electrically illuminated jewels by M.
Gustave Trouvé (Barral, 1891)

We believe that, in order to exploit the full potential of
electronics on the human body, a thorough understanding is
needed of the fields of fashion, jewellery and wearable
technology, their similarities and differences, and their intersections. In this article we
sketch a dynamic and multidisciplinary perspective on this topic, by regarding fashion,
jewellery and wearable electronics as three partly overlapping fields (see Figure 2).
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Figure 2 - Overview of the fields of fashion, jewellery and
wearable technology. The vertical axis shows the pace of the
product lifecycle. The in this article newly identified design
space is found in the middle of the figure.

The only still existing piece that we know of, is a pin with an electro-mechanically
animated skull, kept in the Victoria and Albert Museum in London.
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Different paces
The fields of fashion and wearable technology have a much higher pace, than the field of
jewellery. Fashion is characterised by a constant need for change. Flügel (2016) explains
this need using the balance between decoration and modesty: on the one hand humans
feel the innate urge to decorate their body, on the other hand social conventions require
us to restrain from attraction attention. As the conventions change over time and differ
from place to place, fashion keeps changing. Next to that humans imitate the social class
they (aspire to) belong to, striving for upward social mobility. At the same time, social
classes tend to differentiate themselves from lower classes:
as soon as a lower class starts to imitate a certain fashion, a
new fashion is adopted (Simmel, 1957). This process is
called ‘the trickle-down effect’ (see Figure 3)2. For a long time
fashion marketing has supported this mechanism by
offering an increasing number of fashion-collections and
accompanying accessories per year. In recent years the
Figure 3 - visualisation of social ladder
and trickle-down effect inspired by
awareness starts to dawn that this pace is not sustainable
Simmel (1957) and Field (1970)
on the long term.
The fast pace in the field of wearable technology
originates in the on-going quest for smaller and more
powerful electronics. Since Trouvé’s Bijoux Electriques
Lumineux, electronics have miniaturized, microchips
have been introduced with increasing storing capacity
and a growing number of functions. Moreover, devices
are no longer stand-alone, yet are connected to the cloud
(see Figure 4).
Compared to the other fields, jewellery tends to be of a
more timeless nature. This slower pace can partly be
explained by the enduring value of the used materials –
like precious metals and gemstones – and partly by the
fact that jewellery tends to hold a strong personal and
emotional value. In the next paragraph we will take a
closer look at the different emphasises within the fields of
fashion, jewellery and wearable technology.

2

Figure 4 - Overview of developments in
wearable technology (© visual by
authors)

With the emancipation of divers minorities and the rise of sub- and youth-cultures throughout the second half
of the 20th century, fashion is no longer one-directional, but spreads itself also across (trickle-across) social
classes and in upward direction (trickle-up). (Field, 1970)

Different emphasises
When compared to each other, each of the three fields has a dominant emphasis. As we
already described in the previous paragraph, the social context is relatively important in
fashion.
The motives to wear jewellery are of a more personal nature (Unger & Leeuwen, 2017, p.
139):
- Adornment: to adorn our body in order to feel more beautiful and accentuate
certain body parts
- Prosperity: to easily take financial resources with us and show our financial wealth
- Protection: to protect ourselves against evil forces
- Identity: to reinforce our identity to ourselves and show our social position to
others
- Desire: to express our desires (for example a longing for past times, pure nature or a
certain place)
- Memento: to be reminded of our personal history, roots and relations
(Unger-de Boer, 2010; Unger & Leeuwen, 2017)
Figure 5

illustrates the most personal motives with a concrete example.

Figure 5 - Motives to wear jewellery, left to right: Psychological Protection (Russian soldier, 1943), Confirming Identity (Chp63,
I'm by Dinie Besems), Memento (Hairwork mourning ring © Victoria & Albert Museum)

Wearable Technology is of a more instrumental nature. The Beecham Research Group
(2014) divided the field of wearable technology in the following sectors:
- Glamour: expressive designs often with dynamic patterns or lights;
- Communication: extensions of one’s cell-phone. Incoming calls, messages and
notifications are filtered according to rules set by the user;
- Lifestyle computing: combines functions of the previous and following sector with
lifestyle advices like meditation exercises;
- Sport/fitness, wellness and medical: three sectors that track activity and/or collect
physiological data, respectively aiming at physical training, improved vitality and
health monitoring;
- Security/safety: basically wearable alarm-buttons, that can be used to alert relatives,
other users nearby or emergency services;
- Business operations: wearables used to interact with the internet of things through
gesture control or used as a wireless identifier.
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(Wearable technology: enabling the connected lifestyle - outline, 2014)

Figure 6 - Overview of the motives to wear jewellery (Unger-de Boer, 2010; Unger & Leeuwen, 2017) and sectors of wearable
technology (Beecham Research Group, 2014 )

The diverse emphasises of the fields become very clear, when we compare them (see Figure
6). For example, there is a clear relation between ‘adornment’ (jewellery field), ‘glamour’
(wearable technology field) and ‘decoration’ (fashion field, see previous paragraph). Yet,
the field of fashion makes the connection to modesty and social conventions. In the field of
jewellery, the relation with the human body and the personal perception of beauty is
accentuated. And within the field of wearable technology the focus is more on the
dynamic and expressive quality of the piece as an instrument to achieve a certain effect.
Intersections
Where the fields overlap, we find four subfields: fashion jewellery, soft wearables, digital
jewellery and in the middle a fourth yet unnamed field.
Fashion or costume jewellery is decorative jewellery made from ordinary and semi-precious
materials. The first industrial revolution created the circumstances for fashion jewellery to
emerge: a higher social class of people with plenty of free time and money to spend in the
newly invented department stores and innovative materials like Bakelite. The relatively
cheap materials and ephemeral character of fashion jewellery allows for expressive and
voluminous designs (Farnetti Cera, 1997, p. 10). Key-figures in the popularization of fashion
jewellery in the 1920’s are French couturiers Gabrielle (Coco) Chanel and Elsa Schiaparelli,
who convinced the upperclass to leave their ‘real jewellery’ in the safe and replace it by or
mix it with fashion jewellery. It is interesting to realize that many of the accessories that we
nowadays refer to as ‘jewellery’ actually fall in the field of ‘fashion jewellery’. Next to that it
is fascinating to see, how fashion jewellery initiated the democratization of jewellery,
which contributed to the emergence of contemporary art jewellery in the second half of
the 20th century.
On the intersection of fashion and wearable technology we see the emergence of soft
wearables: the integration of wearable electronics within textile wearables. Within soft

wearables we find fashionable examples (see Figure 7) and functional ones (Figure 8).
Soft wearables is an interesting and quickly developing field, with very specific challenges
in terms of fitting, integration, sustainability and washability (see for example Seymour
(2008) on this).

Figure 7 - Ilja Assimila SS16, Ilja Visser and Marina Toeters
Figure 8 - Closed loop smart athleisure fashion, by-wire.net and Holst Centre

On the intersection of jewellery and wearable technology the subfield of digital jewellery
emerges: design concepts that try to balance the instrumental opportunities of wearable
technology and the personal meaning of jewellery. Wearable technologies have been
criticized for lacking an understanding of the implications of the proximity to the human
body in terms of aesthetics and personal significance (Wallace & Dearden, 2005). During
the last decade the integration of jewellery and wearable technology has been addressed
in the academic world by scholars with a background in technology, interaction design
and/or craft, mainly through design explorations (Ashbrook, Baudisch, & White, 2011;
Miner, Chan, & Campbell, 2001; Perrault, Lecolinet, Eagan, & Guiard, 2013; Silina & Haddadi,
2015; Versteeg, van den Hoven, & Hummels, 2016; Wallace, 2007; Werner, Wettach, &
Hornecker, 2008; White & Steel, n.d.). Other scholars sketched the field and advocated a
specific approach (Kettley, 2005; Koulidou, 2018; Wallace & Dearden, 2005; Wallace & Press,
2004). As an example of digital jewellery Figure 9shows Memento, a soundlocket developed
by Karin Niemantsverdriet in cooperation with the first author. Memento can be opened
on two sides. By opening the one lid it starts recording. When the other lid is opened play
back starts. The volume is such that the locket needs to be held close to the ear during play
back. In order to navigate through the samples one pulls the chain. The more often a
fragment is listened to, the easier it can be found. Samples that are hardly listened to, will
diminish and ultimately disappear from the lockets memory.

Figure 9 - Memento, left: recording sound, right: playback

Lastly, by creating Figure 2, we identified a so far unnamed intersection in the middle, where
the three fields overlap. To our knowledge this field is not yet explored by academics. It
promises to be an interesting design space though, as it perfectly balances the three fields.
The exploration of this field requires a separate study, which goes beyond the scope of this
article.
A dynamical approach
So far we have sketched an overview of the different fields, their relations and
characteristics. Such a scheme helps to gain insight, but can also easily be interpreted as
static and over-simplified. Therefore we would like to stress that it should be approached
dynamically, meaning that we have to switch between different levels of detail.
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Figure 10 - Overview of the three fields on different levels of abstraction

shows several levels of abstraction. On the left side, we see the three fields from
such a distance, that the innerlines start to fade. It creates awareness that fashion, jewellery
and wearable technology – despite differences in pace and emphasis – in the end share
the proximity to the human body. Moreover it shows a partly blank canvas on which
related and probably inspiring fields like accessories and wearable aids could be
positioned (Tamminen & Holmgren, 2016). When we zoom in, the subfields as described in
the previous paragraph, emerge (see middle part of Figure 10). Further zooming-in shows
that the oldest and more mature fields are heterogeneous in themselves (right part of Figure
10. Within the field of fashion we for example find the unique handmade haute couture
Figure 10

pieces, ready-to-wear collections that are made in small series and mass-produced
clothing. Comparable segmentations can be found within the fields of jewellery and
fashion jewellery. Zooming-in even further, will reveal the grey dots to be brands and
eventually individual designers and makers. On this level we will find the tacit merits of
true craftsmanship: unique sensitivity for material qualities, sublime handling of tools, ageold skills that have been past from generation to generation and subtle understanding of
the characteristics of the human body.3
In order to successfully further develop the (sub)fields, we need the holistic overview
shown on the left, as much as we need the refined craftsmanship hidden on the right.
Some concluding thoughts
There lay more than a hundred years between les bijoux électriques lumineux by M. Gustave
Trouvé and today. What seemed promising back then, is within reach now. Electronics
have become wearable and are entering the intimate proximity to the human body. For
ages this space was reserved for clothing and jewellery, rooted in the human urge to
adorn, express and identify. What is new is exciting, but the unknown can also be
uncertain and scary. In order to deal with that mutual understand is needed. Therefore we
sketched an overview of the fields of fashion, jewellery and wearable technology and their
intersections. And we identified an unexplored design space, where the three fields
overlap. Yet, an overview is inherently a simplification of reality. Therefore we advocate a
dynamical approach, switching between the holistic overview and the richness of the
details. We believe the field is in need of such a dynamic and multidisciplinary approach,
cherishing and challenging both similarities and differences, in order to explore the full
potential of fashion, jewellery, wearable technology and all possible intersections.
(Barral, 1891)

3

For further reading about the merits of craftsmanship we refer to Sennett (2008)

References
Ashbrook, D., Baudisch, P., & White, S. (2011). Nenya. Proceedings of the 2011 Annual
Conference on Human Factors in Computing Systems - CHI ’11, 2043.
http://doi.org/10.1145/1978942.1979238
Barral, G. (1891). Histoire d’un inventeur. Retrieved from
https://github.com/uvicmakerlab/trouve d.d. 15-1-2019
Farnetti Cera, D. (1997). Costume Jewellery. Milan: ACC Art Books.
Field, G. A. (1970). The status float phenomenon: upward diffusion of innovation. Business
Horizons, 13(4), 45–52.
Flügel, J. C. (2016). The fundamental motives. In L. Welters & A. Lillethun (Eds.), The fashion
reader (second, pp. 169–173). Bloomsbury. (original work published in 1930).
Kettley, S. (2005). Framing the Ambiguous Wearable. Convivio Web-Zine, (2), 1–15.
Koulidou, N. (2018). Why should jewellers care about the digital? Journal of Jewellery
Research, 01(February), 17–33. Retrieved from
http://www.journalofjewelleryresearch.org/wp-content/uploads/2018/04/JOJR-vol-1Koulidou.pdf
Miner, C. S., Chan, D. M., & Campbell, C. (2001). Digital jewelry: wearable technology for
everyday life. Extended Abstracts on Human Factors in Computing Systems, 45–46.
http://doi.org/10.1145/634067.634098
Perrault, S. T., Lecolinet, Eagan, J., & Guiard, Y. (2013). Watchit: simple gestures and eyesfree interaction for wristwatches and bracelets. Proceedings of CHI 2013, 1451–1460.
http://doi.org/10.1145/2470654.2466192
Sennett, R. (2008). The Craftsman. London: Penguin Books.
Silina, Y., & Haddadi, H. (2015). The Distant Heart : Mediating Long-Distance Relationships
through Connected Computational Jewelry. ArXiv. Retrieved from
http://arxiv.org/abs/1505.00489
Simmel, G. (1957). Fashion. American Journal of Sociology, 62(6), 541–558.
Tamminen, S., & Holmgren, E. (2016). The Anthropology of Wearables : The Self , The Social
, and the Autobiographical. In 2016 Ethnographic Praxis in Industry Conference (pp.
154–174).
Unger-de Boer, M. (2010). Sieraad in context: Een multidisciplinair kader voor de
beschouwing van het sieraad [Jewellery in context: a mulitidisciplinary framework to
study jewellery].
Unger, M., & Leeuwen, S. van. (2017). Jewellery Matters. Rotterdam: nai010 publishers.
Versteeg, M., van den Hoven, E., & Hummels, C. (2016). Interactive Jewellery: A Design
Exploration. Proceedings of the TEI ’16: Tenth International Conference on Tangible,
Embedded, and Embodied Interaction, 44–52. http://doi.org/10.1145/2839462.2839504
Wallace, J. (2007). Emotionally charged: A practice-centred enquiry of digital jewellery and
personal emotional significance. Development, (July), 1–228.
http://doi.org/10.1258/jrsm.100.8.368
Wallace, J., & Dearden, A. (2005). Digital jewellery as experience. Future Interaction Design,
193–216.
Wallace, J., & Press, M. (2004). All This Useless Beauty: The Case for Craft Practice in Design
For a Digital Age. The Design Journal, 7(November), 42–53.
http://doi.org/10.2752/146069204789354417
Wearable technology: enabling the connected lifestyle - outline. (2014). Retrieved from
http://www.beechamresearch.com/files/BRL Wearable Tech Report Outline.pdf

Werner, J., Wettach, R., & Hornecker, E. (2008). United-pulse: feeling your partner’s pulse.
Proceedings of the 10th International Conference on Human Computer Interaction with
Mobile Devices and Services, 535–538. http://doi.org/10.1145/1409240.1409338
White, H., & Steel, E. (n.d.). Agents of change: from collection to connection. Retrieved
November 2, 2015, from
http://www.tandfonline.com.dianus.libr.tue.nl/doi/pdf/10.2752/14606920778927270
3

