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Abstract 

We start with a critical examination of the traditional 
view of creativity in which the creator is the major 
player. We analyze many different examples to point 
out that the origin of all different creativity scenarios is 
rooted in the viewer-artifact interaction. To recognize 
this explicitly, we propose an alternative formulation of 
creativity by putting the viewer in the driver’s seat. We 
examine some implications of this formulation, espe-
cially for the role of computers in creativity, and argue 
that it captures the essence of creativity more accu-
rately. 

 Introduction: Traditional View of Creativity 
In a typical creativity scenario, there is a creator, a product 
and the audience. The creator creates the product, and the 
audience appreciates it. The creativity is almost always 
imputed to the creator. One could talk about a creative 
process, but that is again associated with the creator. The 
audience plays a role, and has been dubbed the field by 
Csikszentmihalyi (1996), but somewhat indirectly, and 
even then, one usually makes a distinction between a popu-
lar artist and a creative artist, which are not synonymous. 
 This framework is questioned in this paper by analyzing 
a number of creativity scenarios and tracing the root factor 
that allows us to dub them creative. It is not the first time 
that these issues are being raised, for they are well known 
in the literature. But it may be the first time we are bring-
ing them all together to suggest that perhaps there is some-
thing fundamentally wrong with this view of creativity. We 
then propose an alternative formalism for creativity by 
looking at it from the audience’s point of view. Though 
this may seem almost heretical at first sight, we argue that 
it provides a more accurate framework to address various 
issues surrounding creativity, including the role of comput-
ers therein. 

Analysis of Some Creativity Scenarios 
We present here several creativity scenarios and analyze 
them to identify the root cause as to why they are labeled 
creative. 

Case of Creative Individuals 
If we try to think of creative people, who comes to mind? 
Perhaps Einstein, Mozart, Michelangelo or Leonardo da 
Vinci. In the modern times, we might think of Steve Jobs. 
But what do we mean when we say that they are creative?  

 Perhaps music came naturally to Mozart. In a letter to 
his father on Nov. 8, 1777, he wrote: “I cannot write in 
verse, for I am no poet. I cannot arrange the parts of speech 
with such art as to produce effects of light and shade, for I 
am no painter. Even by signs and gestures I cannot express 
my thoughts and feelings, for I am no dancer. But I can do 
so by means of sounds, for I am a musician.” However, 
what makes his work great is because of the way people 
have responded to his music over more than two centuries. 
(See also Kozbelt 2005; and Painter 2002.)  
 Steve Jobs has sprouted and nurtured many creative 
ideas, but again it is how people responded to the artifacts 
based on his ideas, like Mac, iPod, and iPhone, that is the 
key factor in his having become an icon of technological 
innovation and creativity. And one could easily dispute 
whether he was creative when it came to his clothes. 
 Einstein’s brain was preserved after his death so that 
people can study it to get any clues about the biological 
basis for creativity. But here also it is the impact of his 
theory of relativity, and its eventual acceptance by the sci-
entific community that was a key factor in him becoming 
an icon of scientific creativity of the twentieth century. 
Moreover, Einstein was also dogmatic at times, perhaps the 
most famous case being his rejection of Alexander Fried-
mann’s expanding universe hypothesis (Singh 2004). 
 Needless to say, we are not trying to argue that these 
people were not creative, but merely to point out that they 
were creative some of the times, and in some areas; and, 
more importantly for the discussion here, that we deter-
mine when they were creative based on how the audience 
responded to their ideas or artifacts. 

Creativity in Mentally Different Individuals 
Take the case of Stephen Wiltshire, discussed in Sacks 
(1995). He has an amazing ability to draw a landscape 
from memory after seeing it only once. Though he is diag-
nosed with autism, his work is highly regarded both by 
critics and general population. He was awarded Member of 
the Order of the British Empire for services to art in 2006. 
So he is no doubt a very creative person, no matter which 
criterion one chooses to apply. 
 But let us think about it a minute. What do we mean by 
saying that he is creative? His work has a certain style, 
level of details that most people cannot reach, aesthetic 
appeal, and all that. As with Mozart, we can go further and 
say that perhaps this is the way he expresses himself natu-
rally: just like you and I might describe what we did on our 
last summer vacation, he draws fantastic landscapes. The 
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landscapes are fantastic to us, his audience, and that is the 
crucial factor in his being recognized as a creative genius. 
 We can now throw in here examples of people with 
schizophrenia or brain damage, savants or manic-
depressive people, and so on (Sawyer 2006). When these 
people produce work that is considered creative, it is ex-
clusively the evaluation of the audience that is the key fac-
tor in this judgment. For many of them, this is their mode 
of being, and it could not have been otherwise. Often the 
intention is missing as well. (See also Abraham et al. 2007; 
Glicksohn 2011.) 

Cultural Creativity 
In many cultures, art is practiced as a group activity. For 
example, Maduro (1976) provides a study of Mewari paint-
ing community in a village in the Rajasthan province of 
India. It describes a strictly hierarchical group with each 
artist belonging to one of the laborers, master craftsmen or 
creative artists class. They mostly copy existing forms and 
patterns, with rarely an innovation, at least in the way it is 
considered in the Western art.  
 Sawyer (2006) discusses this and many other examples 
to argue that for such scenarios, one needs to take into ac-
count cultural context to evaluate creativity, and novelty 
may be neither necessary nor sufficient. However, the 
audience response is still a key factor. Notice that the cul-
ture itself can be an audience. 

Computer and Creativity 
We now consider the scenario at the other extreme, when 
technically there is no creator and the intent is missing. 
Even though the last two or three decades have seen a 
steady progress in the development of computer systems 
that produce artifacts in the domain of visual art (Cohen 
1981; McCorduck 1991), music (Chordia & Rae 2010; 
López et al.  2010; Monteith et al. 2010), literature (Kurz-
weil 2001, Pérez y Pérez et al. 2010); and so on, generally 
they have received a negative press as regard to their crea-
tivity: computers cannot have emotions, programs do not 
have intents, creativity cannot be algorithmic, etc. etc. 
(Boden 2009; Sawyer 2006). In fact, such views blatantly 
expose the implicit assumptions underlying creativity: 
namely that it crucially needs a creator with emotions, in-
tentions, and such. However, we have just seen a number 
of scenarios above involving humans where the intentions 
and emotions are missing and, even when they are there, 
what determines whether something is creative or not is the 
audience response. So why should we not apply the same 
yardstick for computer-generated artifacts? 

Creativity in Viewer-Artifact Interaction 
In all the scenarios above, we have seen that it is the audi-
ence response that determines whether an action (of the 
creator or the group), a process, or a product is creative. So 
suppose we drop the pretense, stop being apologetic about 
it, and embrace this view formally: We define creativity as 
the process by which a cognitive agent acquires a novel 

perspective that is useful (or meaningful) to it in some way 
by interacting with an object or a situation. 
 There are two aspects of this definition that need to be 
emphasized here. One is that we are taking completely the 
audience’s perspective here, so the creator is not even men-
tioned. Needless to say, this is not the first time that such a 
position is articulated. Barthes’ (1977) concluded: “We 
know that to restore to writing its future, we must reverse 
its myth: the birth of the reader must be ransomed by the 
death of the Author,” and he traced this view to even ear-
lier scholars. Moreover, even when one does not take this 
extreme position, most accounts of creativity do acknowl-
edge the role of audience (Cropley et al. 2011; Csikszent-
mihalyi 1996; Horn & Salvendy 2006; Maher 2010). Our 
aim here is to explore the implications of this authorless 
view of creativity, especially for computational systems. 
 Secondly, both the novelty and the usefulness are de-
fined from the agent’s personal point of view. So in this 
way, this definition refers to little-c creativity, or P-
creativity (Boden 1990; Kaufman & Beghetto 2009). How-
ever, as we will see soon, it can be extended to Big-C or H-
creativity. 

Implications of the Proposed View 
We will now discuss how many intuitive notions associ-
ated with creativity can be rooted in the formulation pro-
posed above. We start with the four Ps of creativity (Runco 
& Kim 2011). 

Product: Potential of Artifacts for Creativity 
If an agent can interact with an object to get a novel and 
useful perspective, we can impute creative potential to that 
object. If many people can get a novel and useful perspec-
tive, it should be emphasized that the perspective that each 
agent gets need not be the same, or need not be useful in 
the same way. So, for instance, different agents may see a 
work of modern art in various ways, and find it meaningful 
in different ways, and some may not see anything at all. 
 Though most accounts of creativity incorporate audience 
response to some extent, the extreme view we are examin-
ing here would allow Oracle readings of tea leaves and 
such as creative interactions. (See also Indurkhya 2007.) 
Just to contrast, in the traditional view, such objects lack a 
creator so, by association, lack creativity as well. This is a 
common argument to deny creativity to computer systems. 

Process: Creativity in Generating Artifacts 
Now we can take another step back and consider the proc-
ess of generating a creative artifact. In other words, we 
need to consider the process of generating an artifact with 
which a viewer can interact and get a novel and useful per-
spective. So the viewer is always hovering in the back-
ground, and has a significant impact on whether the proc-
ess is really generating an ordinary artifact as opposed to a 
creative artifact. 
 The main implication for modeling the generative aspect 
of creativity is that we cannot pursue it without considering 
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the audience, and making some assumptions about how 
they are likely to interact with the generated artifacts. 

Person: Creativity of an Individual/Group 
We can step back some more and consider the creativity of 
an individual or a group of individuals. Here we are look-
ing at the ability of the individual to generate artifacts with 
which viewers can interact and get novel and useful per-
spectives. So the viewer is again in the background and is 
playing a critical role. Moreover, even though we speak of 
this person or that person as being creative, we are really 
focusing on certain artifacts that they have generated in 
their career, which have given their audience some novel 
and useful perspective. 
 The implication of this is that though we can certainly 
study personality traits of certain individuals who gener-
ated some artifacts during their career that were deemed 
creative by the audience, it does not follow that those per-
sonality traits in a different culture, in a different context 
and with a different audience will necessarily result in the 
generation of artifacts that would also be considered crea-
tive. This point is highlighted in the essay ‘Late Bloomers’ 
(Gladwell 2009), where early geniuses are contrasted with 
late bloomers. The relevant point here is that whether a 
work is accepted by the audience or not does not depend 
much on whether it was produced early or late in the ca-
reer, but on the kind of work and the context and the cul-
ture in which it was produced. 

Press: Context, Culture and H-Creativity 
Press refers to the environmental factors that have an influ-
ence on the generation of the artifact; but that is taking the 
traditional perspective, where the focus is on the creator. If 
we are putting the viewer in the drivers’ seat, then an 
analogous set of environmental factors can be identified 
that determine how a work is received by the viewer, and 
whether it is successful or not. 
 Let us first consider the artifact interaction with an indi-
vidual viewer. Clearly, the context in which a viewer inter-
acts with the artifact can have a major influence in what 
perspective is gleaned from it, and whether it is novel or 
meaningful. The most classic example of this might be 
Marcel Duchamp’s Fountain, which was a urinal turned 
around. (See also ‘When is Art?’ in Goodman 1978.) There 
is also the effect of the viewer’s background knowledge: 
when one views the Parthenon in Athens, one’s knowledge 
of the history and culture of ancient Greek certainly effects 
one’s perceptions and aesthetic experience. 
 Moving to larger groups and societies, there are many 
instances when a novel and potentially useful idea was not 
successful when introduced in one context, but the same 
idea was a big hit in another context. We mentioned above 
the example of Alexander Friedmann’s expanding universe 
hypothesis, which was rejected when introduced because 
of Einstein’s influence but was widely heralded later. 
Wegener’s (1966) theory of continental drift suffered a 
similar fate when it was first introduced in 1915, even 
though that was no fault of Einstein. 

 There are also cases where the theory, although novel 
and carefully worked out, never received acceptance: for 
instance, Velikovsky’s theory, which hypothesized Earth’s 
encounters with a large comet expelled from Jupiter and 
provided explanations for many biblical events (Casti 
1989, pp. 7–10). 
 History of marketing and product development also pro-
vides many such examples that are studied in business 
schools all over. Gladwell (2009), for instance, recounts 
Jim Wigon’s not-so-successful odyssey to develop creative 
ketchup flavors, and contrasts this with mustard and spa-
ghetti sauce, for which similar efforts were more readily 
accepted by the consumers. 
 The implication of all this simply is that one needs to 
study all these contextual factors that make an idea or an 
artifact novel and meaningful, and thereby eligible for the 
‘creativity’ label. But this is essentially what is called H-
creativity: novelty and usefulness for a culture or society. 
We should emphasize here that this novelty and usefulness 
with respect to a culture is not the same as popularity. Cer-
tain ideas or artifact can be popular in a society without 
being considered novel (by the members of the society 
themselves), and vice versa. 

Who is Creative? 
This is one question that is often asked with regard to arti-
ficial creativity systems. For example, who is being crea-
tive when the computer program Aaron generates a paint-
ing in which many people see some aesthetic value? Is it 
the program? Is it the programmer? In many complex com-
putational systems, the programmer cannot see all the 
consequences of what their system can generate, and can 
be quite surprised by the artifacts it produces. 
 We would like to argue that this question is meaningless 
in the framework of creativity we are proposing here. Just 
to get away from the computational system scenario, con-
sider a painting by a schizophrenic person that many peo-
ple find interesting and insightful. Now obviously, the 
schizophrenic person is the creator of the painting. But is 
she or he creative? How can we determine this? Perhaps it 
is a natural way for them to express themselves; they may 
not see what all the fuss is about the artifact they created. 
In other words, if we zoom out and look at the larger pic-
ture, they are creating artifacts that many people find in-
sightful, and so in that sense we can ascribe them creativity 
as explained above. But if we zoom in on the processes by 
which they generate these artifacts, where is the creativity? 
They may not be trying to generate some aesthetically 
pleasing object, and may not even be aware of any audi-
ence. The point is that there is nothing distinctive about the 
generation process itself that we can label it as creative. 

Creativity and Computational Systems 
Once we acknowledge that it is meaningless to ask who is 
being creative, the stigma surrounding the potential crea-
tivity of computational systems recedes away. The goal 
becomes simply to create artifacts that give them some 
novel and meaningful perspectives. 
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 This seemingly small shift of focus has far reaching con-
sequences, and our society is already moving towards it. 
To start with, modeling the audience, their cultural tastes 
and preferences, their cognitive processes that influence 
their response to novel stimuli, and so on, becomes very 
crucial. In the last 10-15 years, research in neuroscience 
has revealed that at least some of our aesthetic values are 
hardwired in the structure of the brain (Ramachandran & 
Hirstein 1999; Zeki 2000). Then to add to that, machine 
learning techniques can learn about the cultural prefer-
ences of an audience based on the past data. For instance, 
Ni et al. (2011) trained their program with the official UK 
top-40 singles chart over the past 50 years to learn as to 
what makes a song popular. A program like this might suc-
cessfully predict, for instance, the winner of the future 
Eurovision competitions. 
 To reiterate a subtle point, creativity is not the same as 
popularity. So to be able to predict whether a song, or a 
book, or a video will become popular (Szabo & Huberman 
2010) is not the same thing as evaluating their creativity. 
Nonetheless, we expect that similar techniques, perhaps 
with some adaptations, are more likely to yield the key to 
creativity. 
 Going one step further, once audience-based models of 
creativity are articulated, we can design, implement and 
experiment with computational systems that generate arti-
facts that are more likely to appeal to the audience, both 
with respect to their novelty and meaningfulness. One 
could even argue that computational systems are more ide-
ally suited than humans to explore this space of creative 
possibilities (Harry 1992; Indurkhya, to appear). 

Designing Creativity-Support Systems 
A related issue is how to stimulate and enhance creativity 
in people, if it is possible at all. Indeed, a number of ap-
proaches have been proposed and tried out over the years 
(de Bono 1975; Gordon 1961; Holstein 1970; Rodari 1996; 
Shapira & Liberman 2009). One key observation that re-
curs in many of these studies is that trying to associate un-
related objects or situations stimulates creativity (Indurk-
hya 2010). In our past research, we have explored some 
approaches to design creativity-support systems based on 
this observation (Indurkhya 1997; Indurkhya et al. 2008; 
Ishii et al. 1998), but much more remains to be done. 

Conclusions 
Though most of the research on computational creativity 
has implicitly assumed that the creative value is in the arti-
fact, they have been sort of apologetic about it. For exam-
ple, Colton (2008) argues that it is not enough to generate 
an interesting or creative artifact, but one must also take 
into account the process by which the artifact was gener-
ated. Krzeczkowska et al. (2010) took pains to project 
some notion of purpose in their painting tool so that it 
might be perceived as creative.  
 In this paper we have sought to not only drop this veil of 
apology, but move to the other extreme by proposing a 
formulation of creativity that puts the onus on the viewer 

by characterizing it as the process of getting a new and 
meaningful insight about an object or situation. 
 We have argued that this formulation reflects more accu-
rately what actually goes on in the whole creativity cycle. 
Moreover, other situations, like when we deem an artifact 
or an individual as being creative, we are really implicitly 
relying on the viewer-artifact interaction to make this 
judgment. Therefore, creativity of an agent and that of an 
artifact are best seen as derived concepts based on our pro-
posed formulation of creativity. 
 We hope that this will stimulate further discussion about 
the nature of creativity and, more importantly, will gener-
ate new approaches to the design and development of 
computational creativity systems. 
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