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“Marketing to Avatars: The Impact of Virtual Embodiment 
on Consumer Self-Concept and behavior”

Haiyang Yáng, INSEAD, Singapore
Amitava Chattopadhyay, INSEAD, Singapore

Hundreds of millions of people have entered three dimensional 
virtual worlds, interacting with each other and living out their digi-
tal second lives as avatars. Two streams of research shed light on 
the mechanism through which avatar embodiment may influence 
consumer self-concept. First, Aaker (1999) showed that self-concept 
is not a static and stable structure, but a malleable one. The content 
of the working self-concept depends on what has been invoked by 
the individual as a result of an experience, event, or situation at the 
given time (Markus and Kunda 1986). Second, people may make 
inferences about their own attitudes and values from observing 
their own behaviors, in a way similar to an outside observer (Bem 
1972). These findings suggest that avatar embodiment experience 
may lead consumers to activate or form a working self-concept that 
is consistent with their avatar. 

Consumer research provides ample evidence of the behavioral 
implications of the malleable-self. Mick and Buhl (1992) found that 
individuals under different self-concepts interpret advertisements 
differently. Aaker (1999) showed that situational cues can activate 
different personality traits, which, in turn, influence attitudes toward 
brands with different personality associations. These suggest that, 
if avatar embodiment results in changes in working self-concept, 
consumers may exhibit behavior consistent with the shifted work-
ing self-concept. 

Furthermore, the research on close relationships (Aron et al. 
1991) shows that individuals in close relationships tend to have 
highly overlapping mental representations of one another, and may 
confuse cognitions about a close other with cognitions about the 
self. The research on perspective-taking (Galinsky and Moskowitz 
2000) demonstrates that perspective-taking may cause subjects to 
include mental representations of the target or target’s group in their 
evaluations of themselves, leading subjects to evaluate themselves 
more in line with the perceived attributes of the target or target’s 
group. Given that being embodied in an avatar may establish a close 
relationship between consumers and the avatar and enable them to 
take the perspective of the avatar, consumers, to the extent that they 
relate to the avatar, may view themselves as more in line with the 
avatar. That is, the shift in self-concept and change in behavior are 
moderated by the extent to which consumers identify with the avatar.

Finally, prior research has shown that people often are unaware 
of their mental processes and fail to realize external influences on 
their behaviors (Bargh 2002). In the context of avatar embodiment, 
consumers may not be consciously aware that they are identifying 
themselves with the avatar and incorporating the avatar’s attributes 
into themselves. When, however, their identification with the avatar is 
made salient, consumers are likely to become aware of the influence 
of avatar embodiment and correct for it in their decision making. 

To test our hypotheses, we developed two avatars that were 
identical in all aspects except the clothing. The first avatar (hereaf-
ter BizPerson) was dressed in business attire, whereas the second 
(hereafter Surfer) was dressed in surfer style. A pretest established 

that the avatars were perceived to be equally likable but significantly 
different on the images they projected.

In Experiment 1, participants were randomly assigned accord-
ing to a 2 (avatar type: BizPerson vs. Surfer) x 2 (identification 
level: high vs. low) between-subject factorial design. Those in the 
high-identification condition (1) customized their avatar using a 
collection of business (surfer) style clothing items and (2) saw 
how the avatar looked using virtual mirrors. Through a yoked 
design, participants in the low-identification condition received 
avatars customized by those in the high condition. Embodied in 
their avatar, participants explored a virtual photo gallery, and 
then reported their self-concept and rated four photographs that 
were pretested to be congruent with the image of the Surfer. We 
found that, under the high-identification condition, participants’ 
working self-concept shifted towards the projected image of the 
avatar they were embodied in; moreover, in comparison with 
those embodied in the BizPerson avatar, participants using the 
Surfer gave significantly higher ratings for the target photographs. 
When identification is low, however, we neither observed any 
significant differences in self-concept between the two avatar 
conditions, nor see any significant differences in the ratings of 
the target photographs.

In Experiment 2, we used a 2 (avatar type: BizPerson vs. 
Surfer) x 2 (identification awareness: before vs. after completing 
the dependent measures) between-subject factorial design. Those 
in the “before” awareness condition answered, prior to the depen-
dent measures, a set of questions regarding the extent to which 
they identified with the avatar. The opposite was true for those in 
the “after” condition. The experimental procedure was identical 
to that of Experiment 1 except that (1) all participants customized 
their avatar, (2) we unobtrusively recorded participants’ behavior 
in the virtual world and coded the amount of time they spent on the 
photographs, and (3) participants were also asked to experience a 
virtual vehicle that was modeled after a stereotypical surfer van. 
We found that those embodied in the Surfer avatar spent signifi-
cantly more time looking at the target photos, and, when not made 
aware of their identification, rated the virtual van and its brand 
significantly higher.

Overall, the results of our experiments provided support for 
our hypotheses: when participants identified with their avatar, they 
formed self-conceptions consistent with the image of their avatar 
and had higher evaluations of the product congruent with the avatar. 
Moreover, the embodiment experience influenced behavior through 
a predominantly unconscious process. We are currently running 
additional experiments, aiming to show that the effects of avatar 
embodiment persist across worlds and can impact consumer deci-
sion making in the real world. 

“The Role of Context and Content on Recognition Accuracy 
in Virtual Worlds”

Francesco Massara, IULM University, Italy
Thomas Novak, University of California, USA

Virtual worlds such as Second Life, There.com and Blue Mars 
are three-dimensional, visually compelling, interactive environ-
ments inhabited by avatar representations of real world consumers. 
Such virtual worlds are beginning to be leveraged as platforms for 
consumer and marketing research (Novak 2010). An important 
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question is the degree to which behavior occurring within virtual 
worlds is unique and different from behavior occurring outside 
the context of virtual worlds. For example, Bell, Castronova and 
Wagner (2009) have argued that research studies fielded within the 
context of a virtual world, rather than in an external context such 
as Web-based survey, prevent a break in immersion that might 
interfere with accurate recall of the virtual world environment. In 
general, however, there has been no formal consideration of how 
context (virtual world vs. Web survey) may interact with the form 
of information content (visual vs. text), and how the relationship 
of context and content may vary for different user tasks. 

We consider distinctive aspects of virtual worlds for recogni-
tion tasks, for visual vs. text stimuli. As highly visual environments, 
virtual worlds are more likely to induce imagery processing, while 
Web browsers are more likely to induce discursive processing. When 
considering target stimuli that are either visual or text-based, this 
raises the question of whether a match or mismatch of context and 
content (i.e. assimilation or contrast effects) would be expected in 
recognition tasks. 

We address this question in a series of three studies. Our 
first study, together with an extensive set of pretests, has been 
completed and uses a signal detection task (SDT) designed as a 
low elaboration recognition manipulation involving the shallow 
encoding of information. Hypotheses for our first study, with 
brief rationales, are as follows. H1. Recognition accuracy for 
visual stimuli will be greater than for text stimuli (the often 
demonstrated “picture superiority effect”). H2. Greater signal 
strength leads to greater recognition accuracy (at short exposure 
times there is not sufficient time to encode the information prop-
erly). H3. There will be an interaction of content and context. 
Response accuracy on stimulus recognition is higher for a text 
(visual) stimulus in a virtual world (web based) environment, 
and is lower for a text (visual) stimulus in a web based (virtual 
world) environment. (In virtual worlds the imagery processing 
system is used to process the context, so the alternative discursive 
system has greater resources for encoding the stimuli, leading 
to superior results for text. The reverse is true in Web based 
environments.) H4a: The interaction of content and context in 
H3 will be significant at high levels of signal strength (greater 
time is available for encoding). H4b: The interaction of content 
and context in H3 will be nonsignificant at low levels of signal 
strength (insufficient time is available for encoding).

In a 2x2x2 design we 1) administered an SDT either within the 
context of a virtual world (Second Life) or a Web browser, where 
we 2) presented a slideshow of either 40 visual or 40 text-based 
stimuli, where 3) signal strength was manipulated by presenting 
stimuli at relatively short (500ms, the shortest presentation time 
feasible in Second Life) or long (1500ms) exposure durations. After 
the slideshow, a second series of 40 stimuli was shown (20 that 
were presented before and 20 new) and respondents were asked 
to indicate if they recognized the stimuli from the first slideshow. 
Our primary dependent measure from this SDT was b, decisional 
criterion or bias, which is sensitive to content/context manipulations 
and which can be interpreted as the likelihood of good memories 
with respect to false memories. An additional dependent measure 
was d’, which indicates the sensitivity of the respondent in recog-
nizing previous information. 

A total of 256 respondents completed Study 1. H1 was sup-
ported for sensitivity d’ (p<.001) but not bias b, so that subjects were 
more sensitive towards pictures but not more accurate in recognizing 
them. H2 was supported for both sensitivity d’ (p<.01) and bias b 
(p<.01) so that higher signal strength lead to greater recognition 
accuracy. For H3 we found supporting significant two-way interac-

tions between context and content on both sensitivity d’ (p<.01) and 
bias b (p<.05). As predicted, means for b were higher in the virtual 
world context for text (M=1.75) than for pictures (M=1.45), while 
means were higher in the Web condition for pictures (M=1.61) than 
for text (M=1.20). H4a and H4b are supported in that the three way 
interaction was significant for bias b (p<.05). Further, at high (low) 
levels of signal strength the simple interaction effect of context and 
content was significant (not significant).

Thus, Study 1 demonstrates a contrast effect whereby text 
stimuli are recognized more accurately in virtual worlds, but visual 
stimuli are recognized more accurately in Web browsers. Mismatch 
between context and content improves recognition accuracy. Our 
second study will employ a manipulation requiring a deeper encoding 
of the stimuli, and hypothesizes an opposite interaction whereby an 
assimilation effect (i.e. match) improves recognition accuracy. Our 
third study will show pairs of matched pictures and text (semantic 
coherence) or mismatched pictures and text (semantic incoherence) 
to test the hypothesis that a contrast effect will be observed in the 
mismatched condition, but not in the matched condition. Together, 
this set of studies has important implications for response accuracy 
in contexts that vary in imagery vs. discursive processing, as well 
as the recall of marketing communications in virtual world vs. 
Web contexts.

“Trust among the Avatars: Playing Trust Games in a Virtual 
World, with and without Textual and Visual Cues”

Stephen Atlas, Columbia University, USA
Louis Putterman, Brown University, USA

As experimentalists explore the potential of virtual worlds 
to provide a low-cost medium to study a diverse pool of subjects, 
exploration of established behavioral phenomena “in-world” pro-
vides value by both validating theory and establishing consistency 
of social norms across platforms. This investigation replicated the 
original Trust Game (Berg, Dickhaut and McCabe, 1995) paradigm 
(hereinafter BDM) in the virtual world, Second Life, with compen-
sation comparable to “in-world” wages that are far below those of 
physical labs. The results reveal that baseline trust and reciprocity 
in the virtual lab is comparable to that of physical labs, suggesting 
that pro-social motivations extend to anonymous interactions while 
embodied in an avatar. We further found that pro-social behaviors 
in virtual worlds are heavily influenced but not eliminated by ver-
bal and visual contextual cues and, in apparent contradiction with 
economists’ expectations trust increases with age, employment and 
income among avatars.

Data was collected from 300 subjects from 39 countries. 
Among the first wave of in-world trust games, our lab is (to our 
knowledge) the first instance of a persistent economic experiment in 
a virtual world that eliminates interaction with the experimenter by 
automating recruitment, instruction, measurement and compensa-
tion. Further, this experiment appears to be unique in using payoffs 
commensurate with earnings from in-world jobs. As in-world 
wages are approximately one twentieth of the self-reported wage 
from real-world employment (55% of our subjects report holding 
a job in Second Life with hourly wages averaging L$170 per hour, 
corresponding with USD$0.65 per hour), we paid subjects a tenth 
of the amount paid by Fiedler et al. (in press) and by Chesney et 
al. (2009) without threatening incentive compatibility. Though 
subjects earned an average of L$177 (66 cents) for twenty minutes 
of involvement, 88% of respondents stated that the prospect of 
earning Lindens was “very important” or “moderately important” 
for their participation in the study.

The baseline treatment replicated the BDM trust game design. 
Subjects were endowed with L$100 (38 cents) and randomly as-
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signed to be a first-mover or second-mover. The first decision maker 
chose to send an amount from their endowment; that amount was 
tripled and given to the second mover. This amount was in addition 
to their initial endowment, which is anonymously given to rule out 
a first-mover fairness motivation; (see Cox, 2004, for a review of 
this confound). The second mover could then anonymously send 
an amount to the first mover up to the tripled amount received. 
Equilibrium play assuming common knowledge of rationality and 
self-interested preferences is for the second mover to send noth-
ing and, expecting this, the first mover sends nothing. In contrast, 
BDM and many replications reveal that a majority of first-movers 
and second-movers receiving money send positive amounts, a re-
sult widely interpreted as evidence of efficiency-enhancing social 
preferences wherein the first-movers trust and the second-movers 
exhibit reciprocity.

Evolutionary psychologists hold that social preferences are 
determined by innate predispositions that respond to environmental 
triggers (see Buss, 2008, for a review). One example is provided by 
Bateson, Nettle and Roberts (2006), who found that honor system 
payments were three times higher when the price list contained 
an image of human eyes than when it contained flowers. In this 
vein, we explored how virtual environmental stimuli influence 
trust and reciprocity through the inclusion of visual and verbal 
treatments. The visual treatments added optimistic and cautionary 
images to the baseline lab environment, while the textual treat-
ments respectively added a cooperative and a competitive line to 
the instructions. To explore whether the visual and textual cues 
were mutually reinforcing, we also included treatments includ-
ing the optimistic with cooperative cues and cautionary with 
competitive cues. 

The baseline results reveal that first-movers sent on average 
51.8% of their endowment, a finding remarkably similar to BDM 
(51.6%) and other replications in virtual and real labs. The smaller 
stakes, a more diverse subject pool and virtual environment in this 
case did not appear to impact average first-mover sending behav-
ior. Mann-Whitney tests reveal that the differences within verbal 
treatments and visual treatments are each economically meaningful 
(close to a quarter of the total endowment size) and statistically 
significant (p<0.05). The combined treatments were not signifi-
cantly different from the separated treatment effects. The second 
movers in the baseline treatment returned roughly half (50.7%) of 
the tripled amount received. This is considerably higher than the 
33.3% necessary to make first-movers break even, higher than the 
29.8% in BDM. Raw second-mover sending was predicted by treat-
ment, but these effects disappeared after controlling for first-mover 
sending, indicating that the treatments did not influence reciprocity 
beyond its influence on trust.

The social preferences revealed by second-mover decisions 
resulted in a 42% return on trusting for the first-movers and in 
our virtual lab, trust facilitated a Pareto-superior allocation to the 
endowment. Our results highlight the potential advantages of ex-
perimentation in virtual worlds, including the potential to motivate 
subjects with lower incentives and to test the robustness of theories 
in an unconventional domain. Our experiment affirmed results from 
a brick-and-mortar laboratory setting and strongly support the no-
tion that, social behaviors in virtual worlds, like the real world, are 
responsive to environmental cues.
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