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In the digital age, the identities and structures of virtual communities develop outside the traditional def-
initions of geography and physical constraints. Among the best models to study the identification process
in virtual communities are the communities of fans of imaginary universes. Steampunk—neo-Victorian
fiction with a science fiction twist—has for instance given rise to a large community, which is very active
both in real life and in virtual spaces, for instance in the online 3D immersive platform Second Life. By
collecting and analysing hundreds of visual artifacts generated by members of the steampunk community
of Second Life, we found a repertoire of visual and lexical characteristics with which to identify the com-
munity. In addition, examining the characteristics displayed by visual productions from other communi-
ties allowed us to map relationships between different communities based on their aesthetics. This data
suggests that the quantification of visual clues points out to interlocking relationships between different
community aesthetics, forming a network where differences are visible, but fluidity still dominates. Fur-
thermore, our results could serve as a model to study how communities in different media (immersive
universes, games, social media based on visual materials such as Pinterest or Instagram) generate their
own visual identity.

� 2014 Elsevier Ltd. All rights reserved.
1. Introduction

With the rise of virtual spaces, the nature of human communi-
ties has dramatically evolved. In the digital age, the identities and
structures of virtual communities develop outside the traditional
definitions of geography and physical constraints (Kozinets,
1999; Taylor, 2002; Blanchard, 2008; Jung & Kang, 2010; Guitton,
2012b). This phenomenon is particularly salient in immersive
online virtual worlds, which offer new territories that can often
be customised by users, and where rules and canons get more
labile (Taylor, 2002; Boellstorff, 2008; Bruns, 2008; Shelton,
2010; Guitton, 2012a,b).

In order to endure, virtual communities need to constitute an
internal cohesion. However, in contrast to real-world communities,
they have to do that even while having no physical space and often
no predefined social identities to rely on. Their construction, struc-
turing, and maintenance thus require markers of identity, which
can be adopted by the community as a whole and by individual
members, and make it possible to identify and tell apart different
communities (Blanchard, 2008; Lortie & Guitton, 2011; Nagy &
Koles, 2014). The identification of those markers is thus a crucial
part of the specific processes of interaction in virtual communities.
In general, it represents a fundamental first step when community
members interact, as it is the main way to ascertain which commu-
nity the person they are interacting with belongs to. Such insights
can be evidenced for the construction of a visual identity in the
particular case of immersive virtual settings; but given the com-
mon properties of virtual communities, they could easily be
extended to any virtual community heavily relying on virtual arti-
facts, including online platforms such as Pinterest or Instagram.
However, identifying such markers in an objective way is far from
being an easy task, and represents one of the trickiest challenges of
the study of virtual spaces.

Norms that define belonging and self-identification in online
communities often take the form of some type of common aesthet-
ics, which can be identified through multimodal characteristics,
mainly visual and lexical. Interestingly, online spaces allow users
to generate and store considerable amounts of visual material.
These corpuses of virtual artifacts can be studied as a proxy to
examine the aesthetics of a community, and therefore its visual
identification mechanisms. Since all artifacts are generated by
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the community itself, they can be taken to paint an accurate pic-
ture of how community members signal their own identity. Rather
than describing the essence of a virtual community, such clues
describe how identity and belonging are marked, and thus give
important insights into the processes of identification and self-
identification that are fundamental to online interactions.

However, finding appropriate models to study this phenome-
non is a problematic issue. Indeed, virtual spaces blend elements
of real-life acquaintances and virtual networks, and of individual
and collective identities (Ellison, Steinfield, & Lampe, 2007; Fogel
& Nehmad, 2009; Cheung, Chiu, & Lee, 2011). The communities
constructed around fictional universes could provide a suitable
answer to the challenge of studying the specificities of virtual com-
munities. Inasmuch as such communities are entirely based on a
constructed fictional space rather than a real offline space, they
represent ideal models to examine how being based on a virtual
space and virtual identities changes the way a community is struc-
tured (Obst, Zinkiewicz, & Smith, 2002; Guitton, 2012b).

Among these fiction-based communities, the steampunk com-
munity represents a model of choice. Steampunk is a genre usually
construed as a re-enactment of a fantastical Victorian era, character-
ised by its particular ethos (a reject of streamlined, functional aes-
thetics in technology, an emphasis on DIY and handmade crafts,
anarchist or counter-hegemonic politics), which has since the
1990’s served as the basis for the construction of a vast community,
offline and online (Onion, 2008; Forlini, 2010; Perschon, 2010;
Ferguson, 2011; Bix, 2013; Cristofari & Guitton, 2014). Unlike some
other communities constructed around fictional universes, the
steampunk community does not revolve around a central fictional
work; there are many steampunk works in the media, but none of
them functions as a constitutive or defining element of the commu-
nity. Instead, it is constructed and structured by its own members.
Thus, it is not constrained by a definite frame or canon, and relies
on a collaborative process of creation, making it an ideal model to
study the collaborative construction of identity by a virtual commu-
nity. The online steampunk community is particularly vivid in the
immersive virtual platform of Second Life. Second Life is an extre-
mely popular immersive environment hosting a number of commu-
nities (Boellstorff, 2008; Bruns, 2008; Guitton, 2011, 2012b). One
particularity of Second Life is that both the avatars and the space
they inhabit are customisable with a considerable degree of free-
dom; this implies that users have great latitude in constructing their
own visual identities (Boellstorff, 2008; Bruns, 2008; Lomanowska
& Guitton, 2014).

The Second Life online steampunk community was therefore
chosen as a model to study how visual and lexical clues are used
to construct the identity of a given virtual community, and the
varying degrees of proximity that exist between different commu-
nities, through the analysis of the visual presentation of commu-
nity-generated artifacts, the lexicon used in artifact descriptions,
as well as the virtual landscape of a related virtual city. Compari-
sons with five other virtual communities made it possible to map
their relationships on a multi-dimensional continuum. While
focusing on both close-up descriptions and big-picture accounts
in order to describe the steampunk community of Second Life,
the approach we present and validate here could represent an
important step towards a better understanding of virtual commu-
nities in general.
2. Methods

2.1. Initial corpus selection

Visual characteristics of the steampunk community and five dif-
ferent control communities (the Victorian, vampire, medieval,
Gorean and Star Wars communities) were analysed from a sample
of items collected on the Second Life Marketplace using the Second
Life Marketplace search engine (Fig. 1). An initial corpus of 400
items was collected for the steampunk community, with additional
corpuses of 200 items for each of the five other communities inves-
tigated. For each of communities, the totality of the 400 or 200
items of the corpus were selected the same day (4th September
2013 for the steampunk community, 5th September for the Victo-
rian community, 6th September for the vampire community, 7th
September for the medieval community, 8th September for the
Gorean community, and 9th September for the Star Wars commu-
nity). Items were collected as they appeared when using the ‘‘Most
relevant’’ function of the search engine under an appropriate key-
word, with maturity ratings restricted to ‘‘General’’ and ‘‘Moder-
ate’’ ratings. ‘‘Adult’’ ratings were excluded as they mostly
consisted of adult-themed animations that did not differ across
communities. The keywords used were ‘‘steampunk’’ for the
steampunk community, ‘‘Victorian’’ for the Victorian community,
‘‘vampire’’ for the vampire community, ‘‘medieval’’ for the medie-
val community, ‘‘Gor’’ for the Gorean community, and ‘‘Star Wars’’
for the Star Wars community. The descriptive text around the
object (the written text around the item: title, description and in
some cases text appearing on the picture itself, to the exclusion
of the text that explicitly described the seller or their other activi-
ties) had to contain the name of the community in order for the
object to be accepted. However, in some cases, words closely
derived from that name were also accepted (this concerned the
words ‘‘vampiric’’, and ‘‘vampiria’’ for the vampire community,
‘‘gorean’’ for the Gorean community, and ‘‘sw’’, ‘‘swg’’, ‘‘swrp’’ for
the Star Wars community).

Items whose main function was decorative were excluded
because due to the diversity of aspect they can display in the real
world, defining which characteristics could be considered arche-
typal was judged too subjective (see below). Therefore, items of
the following categories were automatically excluded from the
study: clothes, jewels, apparel such as hats, belts or cloaks, unless
they had a definite function (such as an engineer’s belt with tools
attached), textures and artwork (unless they included a functional
component, such as a frame), whole avatars or avatar components,
and animations. On the other hands, other objects could have their
characteristics split in two groups: characteristics that are normally
expected on the most archetypal representations of the item, and
characteristics that are not usually expected, on which this study
was focused.

2.2. Definition of characteristics

Items in a virtual world may incorporate many unrealistic or
downright fantastical elements; however, they still need to be
identifiable. While they do not always resemble their real-world
counterpart, they always share some traits with an archetype, that
is to say, the most basic version of the relevant item. Characteris-
tics that would be considered normal in real-life (e.g., a trigger
on a gun), or would usually be expected on such an object, in the
relevant context (e.g., a wooden table in a Victorian or contempo-
rary context; metallic shelves in a modern context) were consid-
ered as ‘‘archetypal characteristics’’. On the other hand,
characteristics that deviated from the most basic expectancy,
either because they could have been the result of a choice between
several equally normal possibilities (e.g., the color of a piece of fur-
niture, a piece of ornamental wood), could have been suppressed
(e.g., sculpted legs on a table), or should have (e.g., a steam exhaust
on a lamp) were coded as ‘‘non-archetypal characteristics’’. While
archetypal characteristics were considered to identify the nature
of the object (e.g. a house, a table, a clock, etc.), non-archetypal
characteristics were hypothesised to have an aesthetic purpose,



Fig. 1. Samples of commercial pictures of artifacts as they appear on the Second Life Marketplace. Top left: a pair of goggles with colored lenses, decorative gears and brass
mechanisms. Middle left: goggles with an extra lamp, colored lenses and decorative metalwork. Top right: a walking stick with an incongruous cloud of electricity on the
handle. Bottom left: an engineer’s belt including a variety of tools and the surprising addition of a miniature steam boiler and pressure dial. Bottom right: a mechanical brain
with exposed gears, also displaying some additional written text on picture itself. The same object can take very different forms (upper left and middle left show two different
pairs of goggles), and be displayed on its own (upper left) or on an avatar, complete or not. The background can be a simple unified color (upper right, middle left, lower left), a
generic background (upper left) or an elaborate background featuring various types of decoration (lower right), possibly including decorative lettering (middle left, lower
right). Steampunk objects routinely display parts or features that have no direct utility, or might even impair the function of the object: apparent gears (upper left),
juxtaposed lenses (middle left) steam exhausts or boilers (lower left), electric arcs (upper right), exposed mechanisms (lower right). (For interpretation of the references to
colour in this figure legend, the reader is referred to the web version of this article.)
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enabling users to identify what genre or community the item
belonged to. This study therefore focused on non-archetypal char-
acteristics, while archetypal characteristics were not considered
here.

As much as possible, categories were designed to be consistent
across communities. However, since in-world coherence was
essential to define according to what norms a characteristic should
be considered to mirror necessary characteristics of real-world
objects, the concern for in-world coherence overrode the necessity
of using the same categories for all communities. Thus, ‘‘stone’’ was
considered non-archetypal for steampunk (since nineteenth-cen-
tury technology allowed the use of a variety of other materials than
stone, e.g., brick), but archetypal for a medieval castle, since stone
was the normal building material for medieval castles.

Similarly, the internal consistency of various categories differed
across communities. For instance, ‘‘red’’ was considered a category
of its own in the vampire and Victorian communities, but was bun-
dled together with ‘‘vivid contrasting colors’’ in steampunk, as the
color red did not usually appear as a dominant color on its own in
steampunk.
2.3. Analysis of the visual characteristics of community-generated
items

For every community, items were analyzed one by one in their
order of appearance in the search engine. For each item, the differ-
ent visual characteristics were identified and recorded. The total
size of the analyzed sample was defined as either saturation +50
(50 items more than the saturation level, i.e. 50 items after the
moment when no more new characteristic appeared), or the 200
first distinct items, whichever was reached first. Once each final
sample was completely analyzed, the number of times each char-
acteristic was present in it was recorded. The same analysis was
conducted for the steampunk corpus, and for the other five control
communities. The subsequent data were then systematically com-
pared in pairs, in order to determine the degree of proximity
between the two considered members of the pair. Proximity
between communities was computed using the following formula:

IðABÞ ¼
Pn

i¼1ðmin j%Ai;%BijÞ
A [ B
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With I(AB) being the proximity index between A and B; A and B
referring to the two communities compared; i representing the dif-
ferent characteristics (associated with their percentage of occur-
rence within the given community). Every time a given
characteristic was present in two communities A and B, the lower
of the two percentages was considered. The sum of all the minimum
values was then divided by the total number of characteristics in
the two groups, counting every characteristic only once, to obtain
the index of proximity I. Therefore, a higher index indicates more
proximity between two communities.

In order to map the virtual communities accordingly to their
degree of proximity, the indices of proximity were subsequently
arranged in several branching diagrams, with the indices of prox-
imity between two or more communities at each intersection.
The highest sum of the resulting indices indicated the most prob-
ably valid construct.

2.4. Analysis of the visual context of the community-generated items

In addition to the visual characteristics, the nature of the back-
ground on which the items were displayed was evaluated. Items
could be presented with no background or a uniformly colored
background (‘‘none’’); with a neutral background, that could be fig-
urative or feature decorative patterns such as calligraphy, but that
could have been used for many different communities (‘‘neutral’’);
or with a background relevant for the related community, which
could either feature the item being used in context, or patterns
or scenes that specifically pointed to this community (‘‘relevant’’).
Furthermore, the textual description accompanying the items were
judged as ‘‘in character’’ (IC) if they adopted an in-world, immersed
point of view and referring to the item as they might refer to a real-
world piece of equipment, and as ‘‘out of character’’ (OOC) if they
explicitly referred to the item as a digital artifact in the virtual
world, insisting for instance on technical aspects related to the
game engine (Guitton, 2012a). In the rare cases where both IC
and OOC descriptions accompanied the same item, it was coded
as IC, as the presence of technical OOC aspects might result from
a marketing necessity (giving customers essential information),
rather than a choice of presentation.

2.5. Lexical characteristics

In order to identify the putative existence of semantic networks
associated with the notion of steampunk, a lexical analysis was
conducted on the first 400 distinct items of the steampunk corpus.
Words from the textual description accompanying the items were
systematically collected, excluding grammatical words, technical
words related to the mechanics of Second Life (e.g. ‘‘rezz’’, ‘‘prim’’,
‘‘mesh’’, etc.), and words with very little semantic charge (e.g.,
verbs such as ‘‘do’’, ‘‘go’’, ‘‘make’’, etc.; adjectives like ‘‘beautiful’’,
‘‘nice’’, etc.). The number of times a given word was present in
the sample was subsequently recorded, and words were arranged
in semantic categories. The final classification was then validated
by three independent judges to insure that no word was misplaced
in a semantically inadequate category. The final validated classifi-
cation was then organised under the form of a conceptual map.

2.6. Analysis of the visual characteristics of a steampunk virtual city

In order to see whether the results obtained with virtual objects
could be extended to other virtual artifacts and contribute to
define the community, the visual characteristics of a steampunk
virtual city were evaluated. The Independent City-State of New
Babbage—the most popular steampunk city of Second Life—was
selected as a model. On November 18th, 2013, New Babbage was
made of 10 different interconnected SIMs (3D simulation, virtual
geographical unit in Second Life). The 2 SIMs that had no buildings
were not studied (total remaining: 8 SIMs). Each SIM was then
divided into 4 quarters (North West, North East, South West and
South East), and the centre of each quarter was calculated using
coordinates. Quarters that had less than 50% of their surface cov-
ered with buildings were discarded. 28 quarters were retained in
the study. From the centre of each quarter, 4 pictures were taken
following the four cardinal directions (North, East, South, West).
The coordinates were occasionally adjusted for visibility, when
the exact centre was inside a building or directly against a wall
(no more than 3 m). All the pictures that showed at least part of
one built construction were retained, and only one was discarded
as it showed only the sea (Fig. 2). Non-archetypal elements of
the pictures were then listed in the same way as they had been
for the objects from the marketplace. This test was conducted sep-
arately, without reusing the grid that had been used to study the
steampunk objects from the marketplace. Proximity between the
pictures collected in New Babbage and the objects from the mar-
ketplace was then quantified using the same formula that was used
to quantify proximity between communities.
2.7. Statistical analysis

Correlations of the distribution of items across categories
between the selected items and the totality of the items available
for a given community, correlations between indices of proximity
that took into account all the characteristics of the communities
and indices computed after discarding characteristics present in
less than 1% of the items, and correlations between ratios of IC
descriptions and rations of relevant backgrounds were performed
using Pearsons product correlations. Spearman rank order correla-
tions were performed when the Pearsons correlations were unable
to identify significant results. When applicable, results are pre-
sented as means ± SEM.
3. Results

3.1. Sample characteristics

As speculated, the total number of items in each of the six com-
munities considered accessible via the Second Life online market-
place was important. Indeed, at the time of the sampling, the
search engine of the marketplace identified 23,943 items for Steam-
punk (23,074 General/Moderate items and 869 Adult items), 33,687
items for Victorian (31,875 General/Moderate and 1812 Adult
items), 77,183 items for Vampire (68,332 General/Moderate and
8,851 Adult items), 84,586 items for Medieval (72,237 General/
Moderate and 12,349 Adult items), 57,432 items for Gor (27,600
General/Moderate and 29,832 Adult items), and 3548 for Star Wars
(3466 General/Moderate and 82 Adult items). Due to our criteria of
acceptance, not all of the items searched could enter into our final
sampling. The acceptance rates were of 9.83% for Steampunk,
14.97% for Victorian, 3.43% for Vampire, 11.19% for Medieval, and
6.45% for Gor. The case of Star Wars was particular. Only 175 items
could be collected out of 3466 items searched (the entire general/
moderate Star Wars database), accounting for 5.05% of the total.

Whatever the community, saturation was consistently obtained
before the 100th item (47th item for Steampunk, 96th for Victorian,
43rd for Vampire, 92nd for Medieval, 73rd for Gor, and 81st for Star
Wars). We therefore conducted our analysis of the visual character-
istics on the first 200 items for each community, with the exception
of the Star Wars community, as we were only able to collect 175 dis-
tinct items; however, this still met the criterion of saturation +50.
For every community, the items found through the search engine
were distributed into categories (Accessories, Homes and gardens,



Fig. 2. Sample views from the virtual city of New Babbage. In the context of our investigations, pictures were taken according to a systematic protocol. Each SIM from the
Independent City-State of New Babbage was divided into four quarters; four pictures were subsequently taken from the centre of each quarter, facing North, South, East and
West.
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Building and object components, Vehicles, Weapons, etc.). The dis-
tribution of the sampled items across categories was highly corre-
lated with the distribution of the totality of the items for five of
the six categories (Steampunk: Pearson correlation coefficient:
0.91, p < .001; Victorian: 0.93, p < .001; Medieval: 0.91, p < .001;
Gorean: 0.90, p < .001; Star Wars: 0.77, p < .01). For the vampire
community, the correlation coefficient was 0.45 (p = .06). This low
score is probably due to the Accessories category which contained
a high number of items which were defined as irrelevant according
to our selection criteria (jewels, hair), and therefore was not
strongly represented in the sample as compared to what happened
with other communities. However, for the vampire community, the
Spearman rank order correlation was still significant.
Table 1
Indices of proximity for the six communities of the sample.

Victorian Vampire Medieval Gorean Star wars

Steampunk 2.76/3.04 2/2.04 1.53/1.58 1.64/1.72 2.36/2.39
Victorian – 4.25/4.25 2.34/2.38 2.39/2.45 1.03/0.91
Vampire – 2.52/2.78 3.06/3.13 1.30/1.22
Medieval – 3.17/2.81 0.54/0.58
Gorean – 0.62/0.70

Note: The indices of proximity represent how close the aesthetics of user-generated
artifacts of two given communities are. Higher figures represent a higher proximity.
The figures on the left represent the indices of proximity that were computed using
all the characteristics observed. The figures on the right represent the indices
computed after discarding the characteristics that were present in less than 1% of
the items.
3.2. Visual characterisation of the communities

On the visual level, steampunk items displayed an extremely
large number of purely decorative characteristics, with an abun-
dance of decorative materials (brass, wrought iron, sculpted wood,
decorative glass or textiles) and strong bright colors. Mechanical
parts were also frequently used for decorative rather than func-
tional purposes: apparent gears, pistons, dials, electric arcs or cir-
culating fluids were frequent (Fig. 1). Furthermore, a number of
items presented visible characteristics that might in fact impair
their functionality or make them dangerous to use, such as the
electric arc on the handle of a cane (Fig. 1). Finally, many items
had a deliberately worn or distressed look, grey or rusty colors
and worn parts, again for no apparent purpose other than decora-
tive. Nearly all of the steampunk items presented at least one
purely decorative characteristic. In contrast, items from the Gore-
an, medieval and Star Wars communities had simpler, more func-
tional aesthetics, with many items having no decoration at all.
Victorian and vampire items were more elaborate, but did not dis-
play decorative mechanical parts (except for a small number of
items that were indicated as both Victorian and steampunk), and
did not usually have potentially obstructing or dangerous parts,
unlike many steampunk items.
The total number of characteristics studied across the 6 commu-
nities was 52, among which 3 characteristics could be found across
all communities (glass, decorated surfaces, wrought metal); 4
across 5 communities; 2 across 4; 10 across 3; 19 across 2; the last
14 were found in one community only. Therefore, communities only
had an average 2.33 + 0.49 specific characteristics (minimum 1,
maximum 4), for an average number of 21.33 ± 1.76 characteristics
per community (minimum 17, maximum 28). However, while there
was relatively little variability in the characteristics themselves, the
number of objects displaying a given characteristic across various
communities was much more variable.

Indices of proximity were computed for all the communities
(Table 1). The highest index was the Victorian/Vampire index at
4.25, and the lowest was the Medieval/Star Wars index at 0.54. A
second computation was effected without taking into account
characteristics that were present in less than 1% of the items for
the community, to control for the possible influence of exceptional
characteristics (Table 1). The two sets of results were fully corre-
lated (Pearsons correlation coefficient: 0.99, p < .001). The steam-
punk community exhibits greater proximity with the Victorian
and Star Wars communities. There is also a visible proximity
between steampunk and vampire communities that may be due



C. Cristofari, M.J. Guitton / Computers in Human Behavior 41 (2014) 374–383 379
to the high level of proximity between vampire and Victorian aes-
thetics (the highest in our sample at 4.25). As could have been
expected, proximity is less marked with medieval and Gorean
communities.

Four different diagrams were tested to map the relationships of
the six communities observed (Fig. 3). The diagram for which the
sum of all the proximity indices was highest was considered to
be the most probably valid. The optimal diagram emphasised the
proximity between the steampunk and Star Wars communities,
between the Victorian and vampire communities, and between
the medieval and Gorean communities. The Steampunk/Star Wars
group was closer to the Victorian/Vampire group than to the Medi-
eval/Gorean one. In spite of the high index of proximity between
the vampire and the Gorean communities, diagrams that grouped
them together had a lower final sum, and were thus considered a
less likely representation (Fig. 3).

Characteristics of the backgrounds varied across the different
communities (Steampunk: 25% none, 37% neutral, 38% relevant;
Victorian: 25.5% none, 44.5% neutral, 30% relevant; Vampire: 20%
none, 48.5% neutral, 31.5% relevant; Medieval: 29.5% none, 48.5
neutral, 22% relevant; Gor: 30.5% none, 55% neutral, 14.5 relevant;
Star Wars: 48.6% none, 21.7% neutral, 29.7% relevant). In all of the
six communities, the majority of the textual descriptions of the col-
lected items were out of character (OOC). This was rather logical,
due to the fact that sellers mostly advertised and described their
objects in terms related to the game engine (e.g., number of scripts
used, quality of the texturing, etc.). Slight variations were observed
across the six communities (Steampunk: 9.5% IC, 90.5% OOC, OOC/
IC ratio: 9.53; Victorian: 4% IC; 96% OOC, OOC/IC ratio: 24; Vam-
pire: 6.5% IC, 93.5% OOC, OOC/IC ratio: 14.38; Medieval: 3.5% IC,
Fig. 3. Relative proximity of six Second Life communities. Indices of proximity were com
the communities of our sample. The indices of proximity between the two or more comm
For each tree, the sum of all indices is presented on the left. Several arrangements were te
sample. A higher sum indicates a more consistent (and thus more valid) arrangemen
considered to be the most likely representation of the relationships between those six c
96.5% OCC, OOC/IC ratio: 27.57; Gor: 2% IC, 98% OOC, OOC/IC ratio:
49, Star Wars: 8.6% IC, 91.4% OOC, OOC/IC ratio: 10.63). IC ratios
and proportions of relevant backgrounds were correlated (Pear-
sons correlation coefficient: 0.85, p < .05). Interestingly, the distri-
bution of both background characteristics and the IC/OOC ratio
could be superimposed to the optimal proximity tree (Fig. 4).

3.3. Analysis of lexical clues

A total of 680 distinct words were found in the descriptions of
the items. In order to map the different semantic fields of this cor-
pus, the words were sorted into main categories of more than 10
words, resulting in 12 categories, plus one ‘‘Miscellaneous’’ cate-
gory (23 words, 3.4%) including all the words that did not fit clearly
into one category, or fell into categories of less than 10 words.
Three independent judges blind to the hypotheses of the study
reviewed the classification. The inter-judge agreement was
98.82% ± 0.30. Four categories covered more than 10% of the corpus
(Technology, Housing, Travel, Leisure and luxury), representing
altogether 59.6% of the total. The main categories were, in decreas-
ing order of importance (Fig. 5): Technology (162 words, 23.8%),
Housing (91 words, 13.4%), Leisure and luxury (82 words, 12.1%),
Travel (70 words, 10.3%), Science (53 words, 7.8%), Adventure (52
words, 7.6%), Time (48 words, 7%), Popular culture (41 words,
6%), Knowledge (16 words, 2.4%), Food and drink (15 words,
2.2%), Places (15 words, 2.2%), and Nature (12 words, 1.8%).

The actual weight of each of the semantic fields in the corpus
was assessed by a second repartition taking into account repeated
words, for a total number of 1,895 (Fig. 6). Using this method, the
categories in decreasing order of importance were: Technology
piled in order to obtain a branching diagram representing the relationships between
unities on the branches are provided at the intersections of the relevant branches.

sted to represent the possible relative relationships between the communities of our
t. The bottom right diagram displays the highest sum (13.13) and was therefore
ommunities (bottom right).



Fig. 4. Ratios of relevant backgrounds and IC descriptions. Shown here are the two
correlated measures (Pearsons correlation coefficient: 0.85, p < .05) of the ratios of
relevant backgrounds (bold) and IC descriptions (italics) for the six communities.
Again, the measures can be paired in three subgroups (Steampunk/Star Wars,
Victorian/Vampire and Medieval/Gorean), consistent with the optimal branching
diagram deduced from the indices of proximity.

Fig. 5. Semantic fields (individual words). The individual words from the descrip-
tions of the items were aggregated into broad semantic categories. The surface of
each of the circles is proportional to the relative number of different words falling
into the category represented (e.g. ‘‘Technology’’: 162 words out of 680; ‘‘Nature’’:
12 words out of 680). ‘‘Misc’’ is short for ‘‘miscellaneous’’ (words that did not clearly
fall into any category, or that fell into categories of 10 words or less). After the initial
categorisation of the words into the different semantic categories, validation was
made by three independent judges (inter-judge reliability of 98.82 ± 0.30%).

Fig. 6. Relative weights of the semantic fields (including repeated words). All the
words from the descriptions of the items (including repetitions) were aggregated
into broad semantic categories. The surface of each of the circles is proportional to
the relative number of different words falling into the category represented (e.g.
‘‘Technology’’: 565 words out of 1895; ‘‘Nature’’: 23 words out of 1895). ‘‘Misc’’ is
short for ‘‘miscellaneous’’. Compared to the size of the fields in Fig. 5, the
Technology and Time categories appear even larger; Place, Food and drink and
Nature appear smaller.
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(565 words, 29.8%), Time (322 words, 17%), Housing (240 words,
12.7%), Travel (152 words, 8%), Leisure and luxury (143 words,
7.5%), Science (139 words, 7.3%), Popular culture (107 words,
5.6%), Adventure (81 words, 4.3%), Knowledge (29 words, 1.5%),
Places (28 words, 1.5%), Nature (23 words, 1.3%), Food and drink
(20 words, 1.1%), plus 46 miscellaneous words (2.4%).

The lexical analysis showed a far greater importance of technol-
ogy and science compared to nature, a greater importance of words
related to time, travel and adventure than words related to place,
many words related to leisure activities or luxury in general, and
numerous references to popular culture and sub-cultures. The
effect was even stronger when taking repeated words into account.
There were also a large number of words related to housing and
furniture, which was however probably due to the fact that many
complex items (houses, furnished buildings or vehicles) had exten-
sive descriptions which included detailed accounts of the building
components and furniture.
3.4. Analysis of New Babbage pictures

After discarding the pictures that showed no buildings (pictures
of the sea, or pictures that only contained generic natural elements
such as trees), a total of 107 pictures from the virtual city of New
Babbage were retained. Most pictures featured mainly brick or
stone buildings; factories, airships with mooring towers, parks
and fountains were notable elements as well (Fig. 2). The buildings
often bore decorated advertising posters. However, while this form
of advertisement is extremely frequent in Second Life, where it is
an important source of visibility for Marketplace shops, the posters
in New Babbage were all designed with vintage calligraphy and
illustrations, so as to avoid looking out of place in a nineteenth-
century or steampunk setting. The dominant materials were brick,
stone, darkened or rusty metal and brass. One fountain was deco-
rated with giant brass gears.

After analysing the visual characteristics of the New Babbage
views, indices of proximity between New Babbage pictures and
steampunk artifacts were calculated. The index of proximity
between New Babbage pictures and steampunk artifacts was much
higher than all other indices, at 7.38.
4. Discussion

4.1. Investigating the aesthetics of virtual communities

Quantifying the degree of belonging to a community—and more
importantly, the perception that individuals may have of it—has
always been an important goal in the study of human interactions
in anthropology, sociology, or cultural studies. It takes a particular
turn in the digital age, where platforms supporting massive sharing
of visual material question the very definition of a community. The
methods we proposed, developed and tested here clearly demon-
strated that it is possible to objectively assess not only the reflec-
tive definition of the aesthetics of the community, but also the
degree of proximity of different communities, directly from a sys-
tematic analysis of the artifacts generated by their members. While
this strategy does not have the ambition of defining the essence of
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a given community, nor of providing a definitive account of what
belongs or not to it, such an analysis of the visual material pro-
duced by a community provides strong insight on how members
identify their own community, and what they perceive as belong-
ing to it.

Identification and self-identification are crucial to the constitu-
tion of online communities (Taylor, 2002; Clothier, 2005;
Whiteman, 2009; Guitton, 2011, 2012b; Nagy & Koles, 2014). Inter-
estingly, our results demonstrate that a community may be con-
structed without relying on offline social clues (such as the
social, cultural, or geographical origin of its members). Instead, it
can rely on the collective constitution of a distinctive aesthetics,
shared—and thus identified and understood—by all its members.
Such a construction is not merely a top-down process (an author
sending a message that an audience deciphers then assimilates),
but a process of shared elaboration.

Although numerous different virtual spaces exist, not all would
represent a suitable model to study how virtual communities are
structured in regards to their aesthetics, and how their members
identify with the community, individually and collectively. Indeed,
not all of immersive virtual settings allow their members to gener-
ate the community-related content themselves. In many virtual
environments, the content available for members is not generated
by the members, but is externally imposed—classically, by the
designers of the environment. This is particularly true of the vast
majority of Massively Multiplayer Online Role-Playing Games
(MMORPGs) (Bartle, 2003). Even more, the game structure of most
MMORPGs impose constraints on the very formation of game-
related virtual communities. For instance, the extremely popular
MMORPG World of Warcraft limits the players in the choice of
their affiliation, therefore limiting not only the repertoire of items
they can access, but also the game-related community they will
belong to (Bartle, 2003; Chen, Sun, & Hsieh, 2008; Lortie &
Guitton, 2011, 2012). Interestingly, the user-generated items avail-
able in such settings are utterly limited, for instance only to
slightly customized Guild’s tabards for World of Warcraft. There-
fore, MMORPGs would not represent an optimal model to study
the perceived borders delineating virtual communities.

In contrast, the degree of freedom allowed to users in acting on
the content available in the virtual world is considerably higher in
immersive virtual spaces such as Second Life, with much more var-
ied possibilities of artifact creation and environment customisation
(Boellstorff, 2008; Bruns, 2008; Shelton, 2010). Indeed, on Second
Life, customisation of the virtual space can occur in a number of
ways, and even users who do not have any significant computer
skills can have access to an extremely wide range of costumes,
accessories and buildings to choose from. There are therefore no
separate roles of creation and reception, and each community is
built, structured and defined by its own users rather than external
instances.

Objectively assessing the aesthetic norms of a given community
is a complex issue. Aesthetics are constantly evolving, and are not
perceived in the same way by different observers. The method we
designed took this inherent subjectivity into account. Due to the
very nature of aesthetics and the variability of the items which
could be generated by a community, the appreciation of qualitative
elements might vary from one observer to the next. However, the
characteristics chosen only represent an intermediary stage in
mapping the relationships between different communities. In
other words, the exact nature of the chosen characteristics matters
only as long as they can act as a proxy to make it possible to assign
a position to each community in relation to the others. Different
observers may therefore devise different systems for characterising
items; but if those systems are internally consistent, the proximity
indices would remain similar. The validity of this approach was
further reinforced by the fact that different parameters, such as
the types of background or the proportion of IC text, appeared to
map the same relationships between communities. The propor-
tions of relevant backgrounds and of IC text were also highly cor-
related, suggesting a consistent pattern which can be evidenced
by the study of different types of clues.

In order to ascertain that our sample would be representative,
several precautions were taken. First, the selection criteria were
systematic, and did not rely on preconceived notions about the
communities. Secondly, selecting only items whose description
featured the name of the relevant community ensured that they
were considered representative by the community itself. Lastly,
for each community but one the overall repartition of the catego-
ries of the selected objects matched the repartition of the totality
of the objects tagged under the name of the community.

4.2. Characterisation of a virtual community: coherence of internal
representations

The steampunk community of Second Life presented a very high
degree of internal consistency when considering its identifying ele-
ments. This internal consistency is highly transmodal: the same
characteristics will appear in accessories, miscellaneous items,
urban landscapes, as well as the lexicon used in community-gener-
ated materials. Indeed, the highest index of proximity was
obtained when comparing steampunk items to New Babbage pic-
tures, even though the pictures of New Babbage featured mostly
buildings in contrast to the more diverse items from the market-
place. Furthermore, the semantic clues extracted from the lexical
analysis strongly echoed the qualitatively assessed visual charac-
teristics of steampunk-associated items. The importance of tech-
nology, science, travel and popular culture in the lexicon
reinforced the picture painted by the visual clues. Interestingly,
the proximity between New Babbage pictures and Victorian items
was comparable to the proximity of steampunk and Victorian
items and not much higher, suggesting that the distinction
between steampunk and Victorian remains strong, despite their
aesthetic vicinity. This phenomenon highlights the resilience of
visual characteristics in the construction of the unique identity of
a given virtual community.

Direct observation can give a somewhat reliable empirical sense
of the difference between two communities, provided that the dif-
ference between those communities is marked enough. However,
it becomes more problematic when the two communities are more
closely related. Moreover, it cannot give an accurate account of the
actual distance between two communities. The approach we
selected therefore becomes useful in giving more precise data on
the relationships between similar communities. The Second Life
steampunk community exhibits greater proximity with the Victo-
rian and Star Wars communities, showing that the status of the
steampunk genre, halfway between the nineteenth century and
science fiction (Barber & Hale, 2013; Cristofari & Guitton, 2014),
clearly translates into its visual identity. There is also a strong
proximity between steampunk and vampire communities, which
may be due to the high proximity between vampire and Victorian
visual clues (the highest in our sample). Proximity is less marked
with medieval and Gorean communities, consistent with the dif-
ferences that can be intuitively observed between those communi-
ties. Both steampunk and Star Wars community had high rates of
relevant backgrounds and IC item descriptions, which could point
to a similarity in the way steampunk and Star Wars community
members view role-play, immersion and avatar embodiment.

A legitimate question is to know whether virtual communities
share their values and motives with real life communities, particu-
larly for communities not grounded in a particular physical or geo-
political space. In the present case, is the Second Life steampunk
community isomorphic to the real life steampunk community?
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While of great interest, such a question is far from being easy to
answer. First, defining a ‘‘real life steampunk community’’ would
be a challenge per se: as with many other communities (Jenkins,
2006; Whiteman, 2009), there are many different ways to enjoy
steampunk productions or to identify as steampunk, and not all
of them are highly visible (e.g. reading steampunk literature). In
contrast, the Second Life steampunk community is easier to iden-
tify. Second, physical reality constraints what can be actually done
or displayed in an everyday life setting. For instance, the various
characteristics of the steampunk community we have described
(extravagant decorations including mechanical parts and poten-
tially unusable or dangerous components) are quite complicated
to reproduce in real life. Beyond the obvious question of the costs
involved (it is one thing to make a steampunk outfit, but quite
another to acquire a private zeppelin), there is a simple question
of feasibility: a hand-held accessory with an electric arc, or
mechanical body parts, would be impossible to make outside the
virtual world. Studying the steampunk community on Second Life
therefore has the distinct advantage of giving a good picture of the
aesthetics of steampunk unconstrained by questions of cost, feasi-
bility, and social norms. Therefore, studying a virtual community is
particularly valuable even without studying the corresponding real
life community, because it gives a detailed insight into what mem-
bers of this community consider as their ideal identifying aesthet-
ics, outside of material constraints.

In virtual spaces, the visual appearance of an item itself is dis-
tinct from how it is actually used, and visual presentation has a
function of its own, which largely involves identification of a dis-
tinct community. Although further studies could derive interesting
information from investigating how artifacts are actually used in
the virtual world and what place they occupy in the context of ava-
tar interactions, such was not the purpose of this study. Even in the
particular context of 3D virtual spaces using anthropomorphic ava-
tars as interface, how objects are used is far less crucial for visual
identification than how they appear. Many objects that do not
actually have a utilitarian function in the virtual world (such as
the electric cane in Fig. 1, which is probably not ‘‘used’’ in a literal
sense since avatars do not need a cane to walk) are still sold and
bought. It is thus difficult to determine what ‘‘use’’ actually entails
in the case of a virtual artifact. Hence, our results could be
extended to virtual communities which heavily rely on visual clues
without using anthropomorphic avatars (e.g., communities based
on social media such as Pinterest or Instagram).

4.3. From individual communities to a continuum of representations

The quantification of visual clues points out to interlocking rela-
tionships between the visual identities of different communities,
forming a network where differences are visible, but fluidity still
dominates. Indeed, although each community can be identified
clearly by the characteristics of the user-generated artifacts it pro-
duces, the different communities are articulated within a contin-
uum, each community being close to the thematically related
ones. Furthermore, this also shows that virtual universes have
reached a high degree of maturity, with a sufficiently large produc-
tion of user-generated artifacts to identify communities and map
relationships between them with a high degree of precision.

Various degrees of proximity exist between different communi-
ties. While a common conception is that virtual communities exist
as generally unified entities, and can be singled out and examined
in isolation for the sake of convenience without risks of generating
artifacts, the reality is more complex. Indeed, they are still
inscribed in a continuum where exact borders and separations
can occasionally be disputed. Moreover, it is possible to map this
continuum in order to show how communities are positioned in
relation to others, by building a diagram akin to a phylogenetic
tree. This phenomenon in virtual spaces could be enhanced by
the porosity of the communities and the fluidity of their member-
ship affiliations. Not being grounded in a definite physical space,
virtual communities allow considerably more migration from their
members across the virtual space. Individuals are likely not to
belong solely to a single community, but rather to several different
communities sharing—or not—similar broad interests. Individual
identities and collective identities interact in complex ways: indi-
viduals adopt markers of identity that will mark them as belonging
to one or several communities; but as those markers are also what
define the collective identity of the community, individual who
adopt multiple community memberships (one after the other, or
at the same time) blur the boundaries by contributing to a partial
hybridisation of visual identities. Thus, aesthetic elements could be
transferred from a community to another, as individuals travel
between communities diachronically or synchronically.

Interestingly, the varying degrees of proximity between commu-
nities are evidenced not only in visual clues pertaining to the items
themselves, but in other parameters as well. The distribution of the
types of backgrounds on which items are presented on the Market-
place parallels the degrees of proximity deduced from visual clues,
suggesting that the individuality of the community might be
expressed even in visual details not intended to be brought to the
virtual world itself. Additionally, the variation in some behavioral
patterns may also parallel the same indices of proximity, as seen
in the varying repartitions of IC versus OOC product descriptions.

While quantifying elements of the visual aspects of an item in a
perfectly objective way would theoretically be possible (e.g. by
precisely recording elements of shape, color, or apparent material
without taking into account functionality or in-world parameters),
doing so could mean failing to take into account the fact that the
same element may have different meanings from one community
to the next. Whether these differences of appearance translate into
differences of value or behavior for the members of the community
is yet to be explored. Nonetheless, the capacity to position each
community on a continuum paves the way for a deeper level of
understanding of the structures of online or offline communities.

The methodology presented here does not investigate the rela-
tionships between the avatar and the person behind the screen
(Koles & Nagy, 2012). While a thriving real-life steampunk com-
munity does exist with aesthetics in many ways extremely similar
to what was found in the Second Life steampunk community, it is
not always possible—nor in fact relevant—to systematically com-
pare real-life communities with virtual ones. In the present case,
steampunk avatars could express their steampunk identity every
time they were present online, whereas real-life steampunk fans
cannot usually embody their steampunk persona all the time.
Because of those essential differences, virtual communities may
be the target of anthropological studies by themselves. While
focusing on the Second Life steampunk virtual community left
aside a large part of the steampunk community at large (which is
not exclusively based on virtual settings), it was possible to gain
valuable information on what members of the steampunk commu-
nity perceived as defining steampunk when they could express
themselves with complete freedom.

Enhancing the methodology used to describe communities could
then be of great help when studying genres or communities, and
could in particular allow a more refined definition of genres in all
media. Virtual spaces, ranging from 3D immersive virtual worlds
to picture-based social media, provide important corpuses, which
can in turn allow observers to generate large amounts of data. By
realising a quantitative study of the characteristics of the visual pro-
ductions of a community, one may obtain valuable insights into the
nature of that community’s aesthetics. The insight gained could pro-
vide a useful mathematical tool for media studies in general, and
even more for those who study online or offline communities,
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where concrete definitions of self-identification and collective iden-
tification might be lacking. This study therefore represents a step
towards reconciling purely qualitative assessments (which have
the drawback of potentially painting an entirely different picture
depending on the observer) with more objective, quantitative eval-
uation methods.
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