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Abstract
In this paper, we argue that, under a specific set of circumstances, designing and employing certain kinds of virtual reality 
(VR) experiences can be unethical. After a general discussion of simulations and their ethical context, we begin our argu-
ment by distinguishing between the experiences generated by different media (text, film, computer game simulation, and VR 
simulation), and argue that VR experiences offer an unprecedented degree of what we call “perspectival fidelity” that prior 
modes of simulation lack. Additionally, we argue that when VR experiences couple this perspectival fidelity with what we 
call “context realism,” VR experiences have the ability to produce “virtually real experiences.” We claim that virtually real 
experiences generate ethical issues for VR technologies that are unique to the medium. Because subjects of these experiences 
treat them as if they were real, a higher degree of ethical scrutiny should be applied to any VR scenario with the potential to 
generate virtually real experiences. To mitigate this unique moral hazard, we propose and defend what we call “The Equiva-
lence Principle.” This principle states that “if it would be wrong to allow subjects to have a certain experience in reality, 
then it would be wrong to allow subjects to have that experience in a virtually real setting.” We argue that such a principle, 
although limited in scope, should be part of the risk analysis conducted by any Institutional Review Boards, psychologists, 
empirically oriented philosophers, or game designers who are using VR technology in their work.

Keywords  Applied ethics · Institutional review boards · Media experience · Moral psychology · Phenomenology · Virtual 
Reality

Virtual reality (VR) technologies1 are generating signifi-
cant interest among philosophers and psychologists, in part 
because this technology might help us to examine the nature 
of morality and moral decision-making through observa-
tion of agents’ moral choices in VR scenarios. Addition-
ally, psychological experiments using VR have become 
more frequent and complex over the last 10 years, while 
simultaneously video game developers and other creators 
are using VR to offer us experiences in a wide range of new 
imagined places and settings. But along with these exciting 
possibilities come potential hazards. In this paper, we argue 
that, under a specific set of circumstances, designing and 
employing certain kinds of VR experiences can be unethical.

After a general discussion of simulations and their ethical 
context, we begin our argument by distinguishing between 
the experiences generated by different media (text, film, 
computer game simulation, and VR simulation), and argue 
that VR experiences offer an unprecedented degree of what 
we will call “perspectival fidelity” that prior modes of simu-
lation lack. Additionally, we argue that when VR experi-
ences couple this perspectival fidelity with what we will 
call “context-realism,” VR technology has an unparalleled 
ability to produce “virtually real experiences.” We claim 
that virtually real experiences generate ethical issues for 
VR developers that are uniquely pressing for the medium. 
Because subjects of virtually real experiences treat them as 
if they were real, a higher degree of ethical scrutiny should 
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1  VR technologies comprise a large class of hardware devices that 
can include room-sized projection systems into which subjects are 
placed, head-mounted displays, and augmented reality (AR) devices 
which overlay additional content onto a subject’s experience of the 
actual world (Parsons et  al. 2017). We focus on head-mounted dis-
plays because such systems are, by far, the most widespread form of 
VR researchers and the public are likely to use. Although we focus 
our analysis on head-mounted VR displays, much of what we say will 
also apply to other forms of VR and AR interfaces.
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be applied to any VR scenario with the potential to generate 
virtually real experiences.

At the end of our argument we offer a heuristic that we 
refer to as “The Equivalence Principle (TEP).” This prin-
ciple, while it does not apply uniquely to virtual reality 
technologies, states that “if it would be wrong to allow sub-
jects to have a certain experience in reality, then it would be 
wrong to allow subjects to have that experience in a virtu-
ally real setting.” We argue that such a heuristic, although 
limited in scope, can help to reframe the evaluation of VR 
simulations by Institutional Review Boards, psychologists, 
empirically oriented philosophers, or game designers who 
are using VR technology in their work.

On simulation

Let us begin with the question, what constitutes a simula-
tion? In asking this question, we set foot in well-trod terri-
tory involving issues like the nature of theoretical models, 
but we do not intend to take a strong stand in that area. For 
our purposes, it is not a matter of great importance whether 
simulations and models are the same thing or not. We are 
content for people to use whatever theory of simulations and 
models they like, so long as they count the relevant sorts of 
examples as simulations. In this paper, we consider a simu-
lation to be anything which attempts to reproduce another 
thing in such a way that the simulation is relevantly like the 
simulated thing without being exactly like it.2 An implica-
tion of this definition is that there must be some significant 
way in which the simulation is unlike the thing it simulates; 
if there were no such difference between them, the simu-
lation would be instead a true reproduction, recreation, or 
reinstantiation.3

One key aspect of our definition requires that a simulation 
be “relevantly like” the thing simulated. What this means in 
any given case depends a lot on context and the intentions 
of the creators. For any simulated object, the creators of the 
simulation might choose any number of features the object 
possesses to capture with their simulation. For instance, 
programmers who are creating a computer flight simulator 
might concentrate on different features of the experience of 
flying a plane. They might seek to simulate the physics of 
airplane flight particularly faithfully without worrying much 
about creating photo-realistic versions of the cockpit and 
the world outside, or they might make the opposite choice 
and emphasize photo-realism over a close approximation 
of real-world physics. Or, of course, they might choose to 
capture both, given sufficient processing power, knowledge, 
and skill. Presumably there are any number of other features 
of the experience of airplane flight they might choose to 
simulate. The essential point is that different simulations of 
the same thing can be relevantly like the thing simulated in 
very different ways.

Similarly, what counts as success for a simulation 
depends on what features the simulation is trying to capture 
in the simulated object. For example, a weather model suc-
cessfully predicts the weather when the variables it tracks 
interact in a way that predicts the actual weather accurately. 
Because such a model does not attempt to simulate what it is 
like to witness a storm, it would be a mistake to criticize the 
model for not reproducing the sound of a predicted storm’s 
thunder. By contrast, if a film aims to simulate the experi-
ence of a thunderstorm, it is perfectly reasonable to judge the 
simulation’s success by the extent to which the film makes 
its viewers feel like they are experiencing a storm, even if 
the depiction of the weather renders the real-world science 
of storms inaccurately in all sorts of ways. Like the film of a 
storm, many simulations attempt to recreate an experience 
of their simulated object as faithfully as possible, and in such 
cases we can judge the simulations’ success or failure by that 
degree of faithfulness to the original, but where the target of 

2  The substantial philosophical literature on simulation is centered 
heavily around the role of simulations and models in experimen-
tal science, and the metaphysical and epistemological issues that 
are prominent in that discussion are not particularly germane to our 
concerns in this paper. However, we share some areas of overlapping 
interest. Frigg and Hartmann (2012) have a useful discussion of a 
range of views concerning what has to be true of a model for it to 
successfully “represent” its target. On the difference between mod-
els and simulations, see Krohs (2008) and Morrison (2009). Wins-
berg (2009) distinguishes some different sorts of simulation. Knut-
tila (2011) has a useful discussion of the senses in which scientific 
models may be said to represent the physical reality they model that 
could have some bearing on simulations and the things they simu-
late, particularly emphasizing the intentions of the creators/users of 
the simulation. Godfrey-Smith (2006, p. 733) points out how differ-
ent scientists can construe the same model as having different success 
criteria in a way that tracks our point below concerning the context-
dependent nature of success in simulation.
3  For example, the computer program Microsoft Flight Simulator, in 
simulating what it is like to fly an airplane, attempts to be relevantly 
like an actual airplane by providing the user of the simulation with 
visual and auditory feedbacks that are experientially similar to what 

an actual pilot would hear and see in her airplane (e.g. the clouds and 
horizon, the instrument panel, the roar of the engines), but it remains 
a simulation because there is no actual airplane involved, and the 
game “pilot” never leaves her desk chair. If one were to try to simu-
late flying an airplane by putting someone in an actual airplane and 
having them work the real controls to really fly the airplane, that per-
son wouldn’t be simulating flying the plane, she would be actually 
flying it. On this view, while a digital environment could simulate a 
real environment, it could never be a reinstantiation or reproduction 
of that environment. It would lack the necessary substance. It may 
nevertheless be possible, however, that certain elements of the digital 
environment may be reinstantiations of elements of the real environ-
ment. The example of reproduced sounds that we discuss later in the 
paper would constitute such a case.

Footnote 3 (continued)
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the simulation is something other than experiential fidelity, 
we will need to set our standards of success differently.

Preliminary remarks on ethics in simulation

When we consider the ethics of simulation, we need to 
differentiate several aspects of the simulation process that 
require distinct ethical attention. On the one hand, we need 
to consider the interests and responsibilities of the different 
agents involved. First, we should identify those agents who 
experience the simulation, i.e. the subjects or users of the 
simulation. How does the simulation affect them? Is there 
any way in which the simulation might be said to mean-
ingfully harm them? Second, we need to consider possible 
indirect impacts the simulation might have on other agents 
whom the subjects of the simulation might interact with 
later, outside of the simulation itself. For instance, if users 
of a video game simulation are exposed in the course of 
the simulation to racist or sexist attitudes or practices, it is 
at least conceivable that those users might treat women or 
racial minorities differently when they are not playing the 
game. Moreover, whatever the impact of the simulation on 
specific players, the simulation might maintain and normal-
ize pernicious social attitudes. Of course, a lot of concern 
about video games, films, and other simulation media has 
focused on these aspects of the ethics of simulation. In these 
ways, even if a simulation does not directly harm its sub-
jects themselves, it might be a contributing cause of harm 
to others who never experienced the simulation in virtue of 
encouraging users to simulate immoral actions.4 And finally, 
we need to consider the creators of the simulation, who bear 
at least some of the responsibility for any foreseeable harm 
that their simulation might cause.

On the other hand, keeping in mind the roles of these 
agents, we also need to consider different areas of concern 
with simulations themselves. First, we need to evaluate the 
content of a simulation, since any number of ethical issues 
may arise from that content. Many examples of ethically 
problematic content come quickly to mind: we might be 
concerned about violent or pornographic content, or about 
harmful stereotypes of various groups that might be encoded 
in a simulation. Likewise, if the content of a simulation por-
trays its simulated object inaccurately or conveys misinfor-
mation, it could contribute to seriously harmful errors of 

various sorts. Indeed, a lot of the moral complaints about 
various forms of simulative media have focused on these 
sorts of content-based issues.5

A different sort of concern about simulations, however, 
focuses on the medium in which the simulation is made. 
Different sorts of simulative media have different charac-
teristic features, and the users of these media experience 
the relevant simulations in sometimes very different ways. 
Content that might be unproblematic when simulated in one 
medium might conceivably become problematic when simu-
lated in a medium with different features. While we are not 
uninterested in the ethical issues that arise from the content 
of simulations, we will not address them here. Instead, we 
want to focus in particular on the special features that char-
acterize VR as a medium of simulation and the special moral 
concerns the medium itself may thus present. We turn to an 
exploration of that medium now.

Virtual reality as a simulation medium: 
virtually real experiences

Although VR is still a relatively new technology, there is 
already a considerable amount of data on it that clearly sug-
gests a couple of ways in which VR represents a genuinely 
new and extraordinary simulative medium. In particular, VR 
technology can produce experiences that are a great deal 
more immersive than any other medium to date. By immer-
siveness, we mean the sense VR users report of being actu-
ally transported by the VR equipment out of the space they 
are genuinely inhabiting in the real world and into the virtual 
space generated by the equipment, where it then feels like 
they are really interacting with objects that are in fact only 
virtual.6 When the degree of immersion is strong enough, 
there is also evidence that VR users sometimes experience 
a strong sense of embodiment in the VR environment as 

4  We thank an anonymous reviewer for pressing us on this issue 
and for helping us clarify the nature of our particular moral concern. 
Although we believe that encouraging users to simulate immoral 
actions raises concerns about the nature of simulation, our own con-
cerns in this article focus on what we believe is a different and under-
examined problem concerning the possibility of VR experience itself 
to cause subjects harm.

5  The literature on the possible social and psychological effects of 
media like films and video games is vast, and we do not propose to 
give a thorough survey here. The following sources are, however, rep-
resentative of the sort of work we have in mind: Krahé and Möller 
(2010) finds some increase in violent behavior among adolescents 
who engage in violent gameplay while Fischer et al. (2009) finds an 
even larger increase in violent behavior from those who play games 
that allow you to customize your avatar. Valkenburg and Peter (2013) 
offers a general model that aims to explain how cognitive, emotional, 
and “excitative” features of games can help to explain why media, 
especially violent media, affect people differently. Two meta-analytic 
studies reach opposed conclusions about the correlation between vio-
lent media and aggression: Anderson et  al. (2010) suggests such a 
correlation, while Savage and Yancey (2008) resists that conclusion.
6  Sanchez-Vives and Slater (2005). Psychologists call this sense of 
being actually transported into a virtual space “presence”; we discuss 
this concept of presence and its relationship to our concepts of per-
spectival fidelity and context-realism below.
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well. Even when VR users inhabit a virtual environment 
in which they are presented with body parts they control 
that are very different from their actual body—for instance, 
tentacles instead of hands—they show a shocking ability to 
treat the virtual analogs of their own bodies as though they 
are in fact their actual bodies.7 Moreover, mounting evidence 
shows that VR users not only subjectively feel like their bod-
ies are actually being exposed to the events transpiring in 
the virtual environments they inhabit, but their involuntary 
biological reactions also suggest that their bodies are often 
treating those virtual experiences as if they were real8; when 
using VR, we often feel that what happens to our virtual 
analogue happens to us.

We will call such experiences “virtually real experi-
ences.” Such experiences are treated by subjects as if they 
were real experiences (via some combination of behavio-
ral, physiological, neurological, or cognitive similarities 
between virtual and real experiences). Virtually real experi-
ences are important because of how they affect the nature of 
VR experience from the point of view of the experiencing 
subject (Sanchez-Vives and Slater 2005). “When users [have 
a virtually real] experience..., they feel that the technology 
has become part of their bodies and that they are experienc-
ing the virtual world in which they are immersed. Moreover, 
when they feel present in VR, they react emotionally and 
bodily (at least to some extent), as if the virtual world exists 
physically” (Parsons et al. 2017).9 These virtually real expe-
riences, as well as their characteristic features, are matters 
of degree. It is possible for some experiences to be more 
virtually real than others.

We claim that the key features of VR simulations that are 
essential to the production of virtually real experiences are 
what we call “perspectival fidelity” and “context-realism.” 
Although much of what we say about virtually real experi-
ences is empirically contentious, we believe that the avail-
able evidence speaks in favor of our position. In the follow-
ing subsection, we draw upon empirical work to sketch out 
a theory of perspectival fidelity and context-realism before 
discussing the unique ethical challenges that virtually real 
experiences can cause.

Perspectival fidelity

Perspectival fidelity, as it relates to virtually real experi-
ence, refers to the degree to which a representation accu-
rately depicts the subjective point of view of a neurotypical 
human being10 and is only nominally related to the content 
of the virtual experience. We emphasize that this property 
is a matter of degree. We argue that representations that 
are highly faithful to human perspectives are more likely to 
generate virtually real experiences than representations that 
are less faithful.

Perspectival fidelity includes elements pertaining to the 
relative height of the virtual subject, the depth-of-field vis-
ible in the virtual landscape, representations of neurotypi-
cal color vision and audition, the absence of non-diegetic 
sound in the virtual environment, and so on. A god’s-eye-
view floating above a VR environment is less perspectivally 
faithful than a grounded view of the same environment. A 
representation with a non-diegetic symphonic soundtrack is 
less perspectivally faithful than one with only diegetic sound 
effects.11 Perspectival fidelity is also affected by whether the 
virtual experience is represented in the first or third person. 
For example, we conjecture that VR recreations of Philippa 
Foot’s trolley problem (1978) or Henry Shue’s ticking time-
bomb scenario (1978) will be more likely, all things being 
equal, to be experienced as virtually real if they are con-
structed from the first-person perspective instead of the third 
person.

Hardware elements also appear to play a role in per-
spectival fidelity; the frame and refresh rates of a display 
can enhance or detract from the perspectival fidelity of an 
experience depending on whether they impact a subject’s 
(conscious or subdoxastic) point of view (Sanchez-Vives and 
Slater 2005). Additionally, the weight of a head-mounted 
display, to the degree that it becomes part of a subject’s 
(conscious or subdoxastic) experience, counts against the 
perspectival fidelity of that experience (Ramirez 2017).

7  Won et al. (2015). Though subjects may feel like their virtual ava-
tars belong to them, we want to distinguish a subject’s perception that 
she has a tentacle from the perception she would have if she actually 
had a tentacle. VR may provide subjects with the former but not the 
latter perception.
8  Sanchez-Vives and Slater (2005) and Fox et al. (2012).
9  We would like to distinguish experiences of presence from virtu-
ally real experiences. Although all virtually real experiences require 
a subject to experience presence, many experiences of presence will 
lack the context-realism and perspectival fidelity that we argue are 
distinctive of virtually real experiences. We say more on this distinc-
tion later.

10  We use the term “neurotypical” here as a descriptive statistical 
term to denote the range of sensory capacities available to the aver-
age adult human being. We embrace what some have referred to as 
‘neurodiversity’ movements (Herrera and Perry 2013) and do not 
intend to use the term neurotypical normatively. Deafness is, by all 
accounts, not neurotypical though arguably it is not a disability or 
disease for those in the deaf community. An experience that lacks 
auditory inputs, however, is less perspectivally faithful than one that 
includes such inputs. Perspectival fidelity will relativize to the typi-
cal phenomenology of the subject population (e.g., perspectival fidel-
ity for gorillas will look differently than for neurotypical humans and 
perspectival fidelity for the deaf will vary in many respects from that 
of hearing persons).
11  For similar reasons, such a soundtrack would diminish the degree 
of context-realism of the representation.
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Context‑realism

The second element we believe composes virtually real 
experiences is context-realism. Like perspectival fidelity, 
context-realism is a matter of degree; some experiences can 
be more context-real than others. Where perspectival fidel-
ity refers to features relevant to the structure of experience, 
context-realism refers to features relevant to the content of 
an experience. Such features may include aspects relating to 
the plausibility, from the subject’s point-of-view, of a vir-
tual world’s environment. The more a virtual world’s envi-
ronment is bound by the same physical and psychological 
principles that a subject believes grounds their own world, 
and the more these rules cohere with a user’s lived experi-
ence, the greater the context-realism of that environment 
and the more likely it is for such an environment to produce 
virtually real experiences for subjects. Interestingly, context-
realism does not appear to depend heavily on photo-realism 
when it comes to producing virtually real experiences. In 
other words, the degree of graphical realism of a represen-
tation does not appear to dramatically affect or determine 
a subject’s beliefs about the plausibility of an environment 
(Sanchez-Vives and Slater 2005; Slater et al. 2006).

All sorts of features can make a simulative environment 
more or less context-realistic. For example, a world in which 
a subject is able to fly unassisted is less context-real than one 
where this is not possible. A game where flashing power-ups 
and bonuses fly out of a defeated opponent’s corpse is less 
context-real than one that handles death more realistically. 
An environment designed with graphical overlays, voice-
overs, or other forms of meta-content will be less context-
real (and simultaneously less perspectivally faithful) than 
an environment that lacks these elements.12 Additionally, 
we conjecture that environments set in distant (or alterna-
tive) pasts or futures will be less context-real than those set 
contemporaneously relative to the subject; they will be more 
likely to be treated as fantasy or game worlds rather than real 
spaces. Kinesthetic elements can also, we believe, add or 
detract from a simulation’s context-realism. For example, a 
simulation of nocking an arrow onto a bow that requires the 
subject to physically move her arms in a nocking motion is 
more context-real than one in which the same action is car-
ried out with a keyboard or mouse.

Although context-realism is a measure of the physical and 
psychological rules of a virtual environment, such a measure 
contains some elements that are subjective and some which 
will be objective (owing to shared features and limitations 

of human embodiment). For example, an important compo-
nent of context-realism is determined by a subject’s beliefs 
about what is possible in our world. A supernatural virtual 
environment, we conjecture, will be more likely to gener-
ate virtually real experiences for subjects who believe that 
supernatural features are real in the actual world than in sub-
jects who do not share these beliefs. A virtual environment 
set in a haunted house is more likely to generate virtually 
real fear (as opposed to other forms of fear) for someone 
who believes ghosts are an actual part of the fabric of their 
universe.

Context-realism is relative in another important sense as 
well. The features of an experience that render it context-real 
for some purposes may be different than those that render 
it context-real for other purposes. For example, the features 
of a situation that would produce a virtually real experience 
of a moral dilemma may differ from the features necessary 
to produce an erotic virtually real experience or an aesthetic 
virtually real experience.13 However, we also believe that 
some elements of context-realism will be much more widely 
shared, if not universal, owing to the nature of human expe-
rience and human embodiment. One plausible candidate for 
such a feature is psychological. Virtual agents who are mod-
erately reasons-responsive, in Fischer and Ravizza’s (1998) 
sense, are likely to add to the context-realism of a scenario, 
whereas virtual agents who are not will likely detract from 
it. For example, when Mel Slater and his colleagues (2006) 
attempted to create a virtual replication of Milgram’s (1963) 
obedience studies, their virtual ‘learner’ was a blocky, 
photo-unrealistic woman sitting on a chair (see Fig. 1).

However, the learner was programmed to respond in 
psychologically plausible ways to receiving shocks which, 
coupled with the high perspectival fidelity of the virtual sce-
nario, induced virtually real experiences in subjects:

When the Learner failed to answer at the 28th and 
29th questions, one participant repeatedly called out 
to her ‘Hello? Hello? …’ in a concerned manner, then 
turned to the experimenter, and seemingly worried 
said: ‘She’s not answering …’ In the debriefing inter-
views many said that they were surprised by their own 
responses, and all said that it had produced negative 
feelings. (Slater et al. 2006)

We will say more about the ethical concerns that virtual 
environments like these should raise for Institutional Review 

12  As augmented reality devices become more widespread and 
such meta-content becomes a standard component of lived experi-
ence, simulations that include this sort of meta-content may thereby 
become more context-real.

13  This is an empirical conjecture on our part. As we noted above, we 
do not wish to produce a view on the necessary and sufficient condi-
tions for context-realism or perspectival fidelity. That is a task better 
suited to psychologists and neuroscientists. What we do wish to do is 
to mark out the concept of virtually real experience and its connec-
tion to VR experience in order to generate what we believe is a novel 
and underappreciated ethical concern about such experiences.
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Boards in a later section. For now, we note that most virtual 
agents do not behave, even remotely, in moderately reasons-
responsive ways. This may be one reason why violent con-
tent (virtual and PC-based) is typically not traumatizing for 
subjects. Such environments lack context-realism to a degree 
that blocks the production of virtually real experiences and 
prevents subjects from engaging with the content of these 
experiences as if they were real.

Virtually real experiences are experiences that are treated 
as if they were real by the experiencing subjects. In part this 
claim is grounded on physiological and behavioral measures. 
For example, in the example drawn from Slater et al. (2006) 
above, subjects not only behaved as if they were agitated by 
the experience, they also expressed concern verbally for the 
virtual learner. Beyond behavioral assessments, physiologi-
cal measures of subject experience are often used to assess 
the nature of subjective experience (Kivikangas et al. 2011). 
Using such measures, experimenters observe similarities 
between physiological markers (especially EEG, skin con-
ductance, and EMG) subjects display during both real expe-
riences and what we are calling virtually real experiences 

(McLay et al. 2011; Felnhofera et al. 2015; Higuera-Tru-
jillo et al. 2017). In this sense, although participants may 
offer post-hoc reports that they did not believe that their 
VR experiences are real, we argue that their experience-
in-the-moment is being treated as if it were real.14 Self-
reported experiences of presence do not always correspond 
to physiological responses indicating presence (Felnhofera 
et al. 2015). Perhaps the strongest evidence for the exist-
ence of virtually real experience lies in the effective use of 
VR Exposure Therapy (VRET), especially in comparison to 
traditional imagination-based therapy (McLay et al. 2011; 
Parsons and Rizzo 2008). We claim that such experiences 
are more likely to be generated by VR environments because 
these environments can demonstrate levels of perspectival 
fidelity unavailable in other media. When coupled with 
highly context-real worlds, such experiences are likely to be 
virtually real. The interactions between perspectival fidelity, 
context-realism, virtually real experiences, and psychologi-
cal effects on users will be central to the moral lessons we 
wish to draw about VR.

Virtually real experiences and presence

One way in which psychologists have described the immer-
siveness of media like VR is via the concept of what they 
call “presence”, which was defined in one study as “the 
sense of being in a [virtual environment] rather than the 
place in which the participant’s body is actually located.”15 
We want to briefly distinguish the psychologists’ concept 
of presence from the concept of virtually real experience.

Conceptions of presence are contentious. Indeed, on some 
accounts, an experience high in “presence” and a “virtually 
real” experience are roughly synonymous:

[P]resence in a [virtual environment] is inherently a 
function of the user’s psychology, representing the 
extent to which an individual experiences the virtual 
setting as the one in which they are consciously pre-
sent. On the other hand, immersion can be regarded 
as a quality of the system’s technology, an objective 

Fig. 1   The virtual ‘learner’ used by Slater et al. (2006)

14  We are interested primarily in how subjects experience VR simu-
lations in-the-moment, as it were. Our analysis, therefore, focuses on 
virtually real experiences and describes those as experiences that are 
treated as if they were real in the moment they are being experienced. 
A treats VR experience b as if it were real if A, either behaviorally, 
physiologically, neurologically, or psychologically reacts to b in a 
similar way as they would react to a real-life experience of b. It is 
entirely possible that subjects may re-frame these experiences after 
the fact (“it wasn’t real anyway”). We believe that moral issues can 
arise with respect to how subjects process their experiences after-the-
fact, though these are outside the scope of this article. We thank an 
anonymous reviewer for helping us clarify this concern.
15  Sanchez-Vives and Slater (2005, p. 333).
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measure of the extent to which the system presents a 
vivid virtual environment while shutting out physical 
reality. (Cummings and Bailenson 2016)

If, however, presence is understood as involved “in the 
process of perspective taking, the mental simulation of 
a situation by placing oneself in the shoes of another via 
imagination” (Ahn et al. 2016), then presence and virtually 
real experiences come apart. Elsewhere, we have argued that 
subjects may feel present in a simulation while being fun-
damentally mistaken about the content of that simulation 
(Ramirez 2017). For example, a subject may believe they are 
experiencing what it is like to be a cow in a slaughterhouse 
(Ahn et al. 2016), a highly present experience, while being 
fundamentally mistaken about the nature of that experience 
(e.g., they are not genuinely experiencing what it is like to 
be a cow). Therefore, although in Ahn et al.’s (2016) under-
standing of the role of presence, the experience of presence 
is a necessary feature of what we are calling virtually real 
experiences (i.e., all virtually real experiences are experi-
ences involving presence), nevertheless many experiences 
of presence are not experienced as virtually real by subjects. 
Although subjects may report feeling like they are genuinely 
in the VR environment, they can be fundamentally mistaken 
about the perspective that they are occupying.16

Virtual reality and other simulative media 
compared: a ride on the bus

VR’s capacity to generate virtually real experiences distin-
guishes it from every other simulation medium developed to 
date, and it is our view that under some circumstances, this 
feature affects the experience a simulation’s subjects might 
have such that simulations that are morally unproblematic 
in other media become problematic in VR. To capture the 
salient circumstances that make the moral difference, we 
propose to compare how various simulative media might 
simulate a specific set of events, and how those simulations 
might be experienced differently by the simulations’ sub-
jects. These events are provided by a well-known series of 
philosophical thought experiments, Joel Feinberg’s “Ride 
on the Bus” (Feinberg 1985, pp. 10–13). Feinberg origi-
nally created these thought experiments to prompt his read-
ers to reflect on their responses to a variety of offensive but 
(purportedly) harmless experiences, the question being, in 
which cases would we be morally justified in demanding 

legal protection from these offenses, even at the cost of lim-
iting other people’s liberties? Feinberg sets the experiment 
up thus:

In each story the reader should think of himself as a 
passenger on a normally crowded public bus on his 
way to work or to some important appointment in cir-
cumstances such that if he is forced to leave the bus 
prematurely, he will not only have to pay another fare 
to get where he is going, but he will probably be late, 
to his own disadvantage. If he is not exactly a cap-
tive on the bus, then, he would nevertheless be greatly 
inconvenienced if he had to leave the bus before it 
reached his destination. In each story, another passen-
ger, or group of passengers, gets on the bus, and pro-
ceeds to cause, by their characteristics or their conduct, 
great offense to you.17

Feinberg goes on to enumerate several different sorts of 
offenses you might then find yourself subjected to on the 
bus. This is not the place to quote every offensive story 
in full, but here is a summary of Feinberg’s typology of 
offense:

•	 Affronts to the senses: Violently clashing clothing, loud 
and obnoxious sounds (e.g. nails on a blackboard)

•	 Disgust: People engage in crude behavior like farting and 
belching; they eat revolting things; they then vomit them 
up, and finally eat each others’ vomit and feces

•	 Shocks to our Sensibilities: People defile a human corpse 
or important symbols, or wear clothing with shocking 
words or images

•	 Shame and anxiety: People are nude and engage in public 
sex (including all sorts of variations involving all sorts of 
partners, human and animal)

•	 Boredom: You are forced to listen to endless, insipid con-
versation, or are chatted up by an annoying person who 
won’t leave you alone

•	 Fear: Other passengers pretend to use toy weapons to 
harm others, or possess clothing or signs with messages 
or symbols that arguably threaten harm or signal hatred 
toward various groups

All of these events are things we could imagine simu-
lating in a variety of media. How might these simulations 
be experienced in different forms, and what sorts of ethical 
issues arise regarding the appropriateness of creating such 
simulations?

We consider four different forms in which the ride on the 
bus might be experienced: a traditional classroom presenta-
tion of the material in print and lecture, a conventional film, 

17  Feinberg (1985, p. 10).

16  For similar reasons, we have doubts about the ability of VR envi-
ronments to allow for any form of “in-their-shoes” empathic perspec-
tive taking (Goldi 2011; Ramirez 2017), though we do not deny that 
subjects in such environments feel a high degree of presence in them.
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a conventional interactive video game, and a VR simula-
tion. The first of these, the classroom presentation, we do 
not consider to be a simulation, properly speaking; while 
reading Feinberg’s text of the thought experiment may 
be intended to provoke the audience to imagine what the 
described experiences might be like, there is no meaningful 
sense in which the lecturer would be trying to present the 
audience with anything that would feel like the described 
experiences themselves. Several features characterize this 
sort of presentation and differentiate it from the simulations 
that follow. First, the classroom presentation offers the audi-
ence only thin background content in describing the events 
on the bus. The verbal description of the scenario explicitly 
describes only the foregrounded material, requiring the audi-
ence to fill in a lot of the details imaginatively: What do the 
bus, the bus driver, and the passengers look like? What is 
the temperature on the bus? How widely are the bus seats 
spaced? What side of the bus should you imagine yourself 
sitting on? Second, this presentation of the events on the bus 
is relatively escapable. Although it confronts the audience 
with topics and descriptions they might not choose to con-
jure up for themselves, once these things have been brought 
up, it is not difficult for the audience to control for them-
selves the intensity with which they continue to confront 
themselves with offensive or unpleasant content. They can 
presumably stop listening or stop imagining the offensive 
elements whenever they like. Finally, the presentation com-
pletely lacks perspectival fidelity: there is no sense in which 
the audience is being given an experience that accurately 
provides them the perspective they would have were they 
actually on the bus, and there’s no question of their separa-
tion from the events being described. They are not genuinely 
“in” the described environment in any meaningful way. The 
whole experience boils down to words spoken and images 
generated in the audience’s head.

The second medium, film, we imagine can constitute a 
genuine simulation of the ride on the bus18; film is a medium 
that can attempt to give viewers some experience of what it 
would actually be like to inhabit a particular place and time. 
Note, however, that some of the events described on the 
bus would not be merely simulations in a film, but would 
instead be unsimulated instances of the offenses under dis-
cussion; the sound of nails on a blackboard would still be 
the sound of nails on a blackboard, for instance, and insipid 
conversation one is forced to listen to in a film is still insipid 

conversation, not just a simulation of it.19 If such real-life 
experiences are inherently offensive, cinematic presentation 
of them is presumably offensive as well. But beyond this, 
cinematic simulation displays the following features: First, 
it provides thicker background content than the classroom 
presentation. The director of a film about the bus would have 
to decide, for instance, what sort of bus to use, who the bus 
driver would be, and so on, entailing that much of the work 
of imagining background detail would be taken out of the 
hands of the audience. Second, the film is decidedly not 
interactive; it will play exactly the same way every time we 
show it, and the audience observes the film passively. Third, 
the film’s presentation (barring a Clockwork Orange sort of 
scenario) is still relatively escapable; it may be harder to 
hide from the events simulated in a film than it is from a ver-
bal classroom description of those events, but one could still 
turn away, close one’s eyes, cover one’s ears, etc. Finally, 
while the film might offer a degree of perspectival fidel-
ity—for instance, it might be shot from the point of view of a 
rider on the bus whose perspective you might inhabit—nev-
ertheless, film audiences will generally feel quite separate 
from the actions depicted on screen. There will always be 
a frame to the film, and my experience will always be of a 
screen-bound “film-in-the-world.”

A conventional computer simulation of the ride on the 
bus could share many of the features of a film, with some 
new features added. Like a film, a video game could sup-
ply thick background content, supplying all sorts of details 
about the environment on the bus. Like a film, it would still 
be a relatively escapable experience; one could always back 
away from the computer, and we would still experience it 
as contained within the frame of a monitor screen. On the 
other hand, a typical computer game will be interactive to 
some degree; it will allow the player the ability to make 
some choices or exert some control (e.g. over perspective 
and movement, perhaps allowing interaction with simulated 
objects) in the simulated environment. And perhaps because 
of this interactivity, the environment might be more context-
real; the player will typically have a stronger feeling that she 
is “in” the simulated environment than would be the case 
in the non-interactive, passive experience of the film. Such 
experiences are, however, unlikely to be experienced as if 
they were real. In part this is because such experiences are 

18  Note that our analysis of the potential harms of a film would be 
different if the film were not a simulation of fictional events but a 
documentary of actual events; the ethics of filming and viewing a 
simulation of someone being stalked and killed, for instance, are, we 
assume, different from the ethics of filming and viewing an actual 
murder. In what follows we will be focusing our attention entirely on 
simulations.

19  Strictly speaking, the sounds of a nails on a blackboard or of 
insipid conversation would be recreations or instances of an aspect 
of an experience but would not by themselves rise to the level of a 
recreation or instance of the whole experience. This is because of the 
different situational factors (subdoxastic elements of experience) that 
would be missing from the film version of the experience relative to 
the first-personal experience of being on a bus. For example, while a 
threatening gesture aimed at the camera may be visually similar to the 
same threatening gesture aimed at you in reality, your experience of 
the two gestures is likely to be qualitatively different.
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still relatively escapable. Additionally, such experiences usu-
ally include many cues that often make games less context-
real than they could be. These are likely to prevent a player’s 
sense of presence from being strong. Still, more than in the 
case of film, a computer simulation may demonstrate a rela-
tively high degree of context-realism. The rules of the simu-
lated environment might model in a relatively faithful way 
the rules of our own world; simulated objects might behave 
as real-world physical objects do, for instance, and such real-
ism could increase the degree of presence subjects feel.

Turning finally to VR simulations of the ride on the bus, 
we find VR shares some features with film and computer 
environments. It shares thick background content with both 
media, and it shares computer simulations’ potential for 
interactivity. Indeed, some VR systems that use handheld 
controls can enhance interactivity by enabling manipula-
tion of virtual objects in real space with real physical move-
ments; for instance, one can use one’s actual hands to physi-
cally draw and aim a virtual bow one is holding in one’s 
virtual hands, and even feel the controller physically shake 
to mimic the tension in the bowstring. And all of this can 
contribute to the high degree of perspectival fidelity and 
(perhaps) context-realism we have attributed to VR simu-
lations; first-person VR simulations of the ride on the bus 
could locate you on a virtual bus seat, surrounded by a vir-
tual bus, a virtual driver, and virtual fellow passengers on all 
sides, all experienced in surround sound and presenting neu-
rotypical field of vision and depth perception. Furthermore, 
while films and computer simulations can aspire to replace a 
subject’s point-of-view with the point of view of a subject in 
a virtual environment, these media are always screen-bound 
(they are always experienced as being contained by a screen 
within the larger field of view of the user). VR systems are 
not screen-bound in this way, and so the perspective shifting 
they introduce is more complete. VR systems are designed 
to “completely occlude any visual contact with the outside 
world and replace it with computer-generated images, which 
are dynamically adapted to any viewing position by means 
of head-tracking” (Parsons et al. 2017). The fact that screens 
are components of all PC and filmic experiences will, we 
conjecture, always reduce the perspectival fidelity of these 
experiences relative to an otherwise identical VR depiction. 
We believe that this feature of VR experiences lends itself to 
the creation of virtually real experiences to a degree miss-
ing from other forms of media, and this feature will be the 
source of several of our ethical concerns. Moreover, the very 
fact that VR equipment is worn mounted on one’s head and 
completely fills the user’s field of vision makes this simula-
tive medium harder to escape than any film or computer 
game confined to a stand-alone, stationary screen. There’s 
no turning away from a VR simulation, since one’s point 
of view simply tracks the motion of one’s head to reveal a 
new part of the virtual landscape. If part of what Feinberg 

wanted us to imagine for ourselves when he described the 
ride on the bus is that we are stuck on the bus such that it’s 
hard to get away from the ride’s many offenses, VR can 
simulate that inescapability more realistically than any other 
medium to date.

Taking all these experiential differences between simu-
lative media into account, what moral judgments should 
we make about simulating the various offenses described 
in Feinberg’s bus ride? Our answers here are provisional, 
and readers are invited to disagree with our particular moral 
pronouncements. We are more interested, in this section, to 
argue that such moral judgments are likely to track features 
of a situation that will differ across modes of presentation 
(imagination, film, gaming, VR) even if the content of the 
simulation remains the same.20

We will suggest that the offenses in Feinberg’s thought 
experiment fall into three categories. First, some of these 
offenses seem to us to be of a sort such that we should not 
object to their description or simulation in any format. In 
this group we would place, for instance, people wearing 
violently clashing clothing, farting, and belching; these just 
don’t seem to be the sort of experiences that, to us, would 
be likely to traumatize their subjects in any serious way, no 
matter the medium.21 A second category of offense seems 
to be problematic purely because of specific offensive con-
tent, like bigoted messages, and in these cases we suggest 
the morally problematic character of any simulation would 
be due not to the nature of the medium, but purely to the 
offensive content itself. We would place many of Feinberg’s 
“shocks to sensibilities” in this category: he imagines, for 
instance, a t-shirt with a picture of Christ on the cross with 
a caption underneath reading “Hang in there, baby!”, or a 
“banner with an offensive caricature of a woman and the 
message ‘Keep the bitches barefoot and pregnant’” (Fein-
berg 1985, pp. 11, 13). Similarly, aspects of an experience 
which above we described as not so much simulated as 

20  In assessing these offenses, we set aside the very real issues that 
others have raised with encouraging subjects to themselves engage 
in unethical behavior, concerns sometimes discussed in terms of 
the “Gamer’s Dilemma.” Although we agree that simulations which 
encourage subjects to rape, torture, or kill virtual persons raise impor-
tant ethical issues (especially in terms of long-term effects on individ-
ual and societal norms), we sidestep this concern here to focus on the 
nature of the subjective trauma that may be experienced by the sub-
ject of the experience herself. Thanks go to an anonymous reviewer 
for asking us to clarify this concern.
21  As VR technology develops, it is possible that some things that are 
only simulatable now might become reproducible, and smells seem 
a likely candidate. If VR simulations someday include elements like 
reproducing the odor of flatulence, and if we arrive at a consensus 
that being exposed to reproduced flatulence is so unpleasant that 
people would reasonably want to be protected from the experience, 
we would have to consider moving such offenses into a different cat-
egory.
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reproduced—the sound of nails on a blackboard, inescap-
able and insipid conversation, extremely loud music—would 
be potentially problematic (or not) in whatever medium they 
are reproduced. We do not propose in this paper to discuss 
which content is morally unacceptable to inflict on subjects 
and which is not; our readers are welcome to employ their 
own moral judgments on the matter. Rather, our point is that 
in these cases, specifically the medium of the content’s simu-
lation (or perhaps even simply of its description?) seems not 
to be morally relevant.

In a third category we would place a range of offenses 
that start being morally objectionable when they are real-
istically simulated, and become more objectionable as the 
simulation becomes more inescapable and likely to be expe-
rienced as virtually real. To our minds, the paradigm exam-
ples of this category of offenses involve sex and violence. 
Imagine, for instance, being a college professor deciding 
what sorts of depictions of sex acts she could show her class. 
No doubt some professors would not be comfortable even 
describing verbally the panoply of sex acts Feinberg men-
tions, but as we imagine moving from the contemplation 
of crude, cartoonish renderings to more and more lifelike 
and realistic depictions of these acts, adding animation, a 
soundtrack of realistic noises, and even ultimately the pos-
sibility of interactivity, we expect fewer and fewer professors 
could bring themselves to share such simulations with their 
students. We harbor a similar intuition where the simulation 
of violence is concerned. These cases are similar to those 
in the second category in that one’s moral assessment of 
the simulated content is going to largely determine one’s 
assessment of the simulation; someone who does not mor-
ally object to pornographic content generally, for instance, 
might not see a moral problem with any of these simulations. 
But for someone who does have such an objection, we expect 
that objection will become more and more strenuous as the 
simulation becomes more realistic, more inescapable, and 
more likely to be experienced as virtually real by students. 
We would expect such a person to think, for instance, that a 
perspectivally faithful and context-real VR simulation of sex 
acts would be more morally problematic than a pornographic 
film treating the same material, and that both would be more 
problematic than a written description.

Two more cases from Feinberg’s examples make for espe-
cially apt instances in which the perspectival fidelity of VR 
is likely to increase the likelihood of generating virtually real 
trauma: eating disgusting things like vomit and feces, and 

the violent defiling of a corpse.22 Take the latter case, which 
Feinberg describes thus:

A group of mourners carrying a coffin enter the bus 
and share a seating compartment with you. Although 
they are dressed in black their demeanor is by no 
means funereal. In fact they seem more angry than 
sorrowful, and refer to the deceased as ‘the old bas-
tard’ and ‘the bloody corpse.’ At one point they rip 
open the coffin with hammers and proceed to smash 
the corpse’s face with a series of hard hammer blows. 
(Feinberg 1985, p. 11)

To be sure, it could be disturbing to witness such an 
event simulated in a film or computer simulation, but both 
remain screen-bound experiences (the screen would form 
only one part of the subject’s overall field of view). As a 
result, the low perspectival fidelity of such experiences 
will lessen their likelihood of inducing subjective trauma; 
in particular, extant research suggests that HMD-mediated 
experiences are far more likely to produce physiological and 
behavioral responses matching real experiences than those 
that are merely imagined (McLay et al. 2011; Riva et al. 
2007; Felnhofera et al. 2015).23 Although film, PC, and VR 
simulations can all present us with context-real depictions 
of Feinberg’s scenarios, the ability of VR simulations to 
offer unprecedented degrees of perspectival fidelity make it 
more likely that these simulations will produce virtually real 
experiences of those simulations. If it would be traumatic to 
experience either of these scenarios on a real bus, we argue 
that the virtually real experiences of these scenarios that 
VR is capable of producing are likely to also induce trauma.

Our own intuitions about which cases may be more likely 
to produce virtually real trauma notwithstanding, we argue 
that virtual experiences high in context-realism and perspec-
tival fidelity are more likely to produce virtually real experi-
ences than their merely imagined counterparts. Many of the 
scenarios on Feinberg’s bus include elements like incest, 
bestiality, and so on which psychologists have argued are 
intrinsically disgusting and perceived as immoral across cul-
tures (Haidt et al. 1993). Our arguments, however, rely only 
on the assumption that at least some of the scenarios on the 
bus are likely to be traumatic if experienced in the real world 

22  Our point becomes even stronger if we assume olfactory elements 
can be introduced to these simulations. However, even if a reader 
thinks these particular cases are still not morally problematic when 
experienced as virtually real, so long as they can imagine a sce-
nario in which an experience becomes morally problematic when it 
becomes virtually real, the argument progresses.
23  Also, for a modern audience watching a film, part of the phenom-
enology of viewing a film involves the consciousness that the events 
one is watching on-screen were filmed at some point in the past, and 
so are not genuinely present. This is not true of traditional and VR 
computer simulations.
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and therefore that they are also capable of inducing trauma 
if experienced as virtually real in VR simulations, especially 
those high in both perspectival fidelity and context-realism.

The equivalence principle

As we have seen, some of the potential moral issues raised 
by a VR simulation of the Ride on the Bus are shared by 
its film and text-based cousins. Nevertheless, though our 
imaginations may be vivid, they are constitutively incapa-
ble of the forms of perspective-taking that thought experi-
ments like Feinberg’s require (Ramirez 2017). For this rea-
son, text-based scenarios are unlikely to produce virtually 
real experiences.24 Additionally, though film and computer 
experiences may produce stronger reactions in subjects than 
text-based scenarios, the passive and screen-bound nature 
of these media make it less likely that they will generate 
virtually real experiences. Philosophers have long wrestled 
with the limits of the imagination, and here we see ourselves 
contributing to this tradition.25 In this section, we highlight 
what we believe are unique ethical issues that arise from the 
tendency of some VR environments to generate virtually 
real experiences in users and propose a heuristic tool to help 
assess the risks involved in VR simulations.

For example, Institutional Review Boards (IRBs), whose 
function is to assess whether the use of human subjects in 
research is appropriate, are extremely wary of attempts to 
replicate Milgram’s (1963) obedience experiments. In part, 
these concerns are grounded on the fact that subjects of these 
experiments were deceived about the nature of the study; 
additionally, subjects were exposed to an extremely stress-
ful, potentially traumatic environment to which they could 
not consent prior to the study and in which they felt some 
pressure to continue (Schlenker and Forsyth 1977). Some 
researchers are using VR to conduct experiments which they 

hope will generate ecologically valid data, and at times they 
are taking advantage of virtual environments to sidestep 
ethical concerns that have confronted traditional lab-based 
experimenters. VR environments are currently not thought to 
be as dangerous or potentially traumatizing as analogous real 
world environments. Many researchers see VR as capable 
of allowing “all social and psychological research where, 
for ethical or safety reasons, it is not possible to immerse 
experimental participants into the actual phenomena to be 
studied” (Slater et al. 2006).26 Some go so far as to claim 
that “virtual reality allows us to conduct experiments that 
would be ethically unacceptable to execute in non-virtual 
environments” (Skulmowski et al. 2014). We strongly disa-
gree with this way of understanding the promise and perils 
of VR technology.

There are reasons beyond those we are focusing on for 
worrying about the effects of VR on subjects. A number of 
researchers have proposed several ethical concerns that they 
believe are unique to VR media. For example, some have 
argued that the feeling of presence allowed by VR media 
may cause permanent psychological or biological changes 
in subjects, including the neural mechanisms responsible 
for proper embodiment (Madary and Metzinger 2016). Oth-
ers have noted that the particular ways in which users are 
embodied in VR can have long term effects on behavior; for 
example, users embodied in aged avatars were more likely 
to save for retirement (Rosenberg et al. 2013), and it is not 
hard to imagine less beneficent effects other VR experiences 
might produce. However, while we believe that such ethical 
concerns are warranted, we also believe, in addition, that 
the nature of virtually real trauma has gone unnoticed and 
deserves greater scrutiny.

Given our claims about context-real and perspectivally 
faithful VR environments and their ability to generate virtu-
ally real experiences, we argue that the same level of scru-
tiny should be applied to all faithful VR replications as is 
applied to lab-based experiments like Milgram’s obedience 
studies. Indeed, we believe that virtually real experiences, 
once appreciated, should lead IRBs and designers of VR 
simulations to apply a heuristic device that we call TEP 
when designing virtual worlds:

24  Although the products of imagination are almost always incapable 
of the sort of perspective-taking that produces virtually real experi-
ences, they are capable of triggering trauma in some subjects. This is 
a significant concern and we do not wish to downplay it. Such scenar-
ios’ ability to induce trauma appears not to depend on their medium 
(text, film, VR), and so we do not focus on it in this paper. It should, 
however, remain a real concern for those who wish to expose naive 
subjects to potentially traumatic scenarios in any form.
25  For example, our concern, stated very generally, is about a form of 
“imaginative resistance”: “imaginative resistance occurs when an oth-
erwise competent imaginer finds it difficult to engage in some sort of 
prompted imaginative activity” (Szabó and Liao 2016, p. 405). In our 
case, however, we argue that the problem runs deeper than finding 
it “difficult” to imagine the scenarios of these thought experiments. 
Specifically, we believe that features of first-personal perspectives 
themselves can make it all but impossible to carry out these thought 
experiments via the imagination (Goldie 2011; Ramirez 2017). We 
thank an anonymous reviewer for this clarification.

26  In fairness, Slater et  al. (2006, p.  7) appear to appreciate this 
concern: “[t]he actual conditions of Milgram’s experiments can, of 
course, never be exactly replicated in virtual reality since the partic-
ipants will always know that the situation is unreal—and if eventu-
ally virtual reality became so indistinguishable from reality that the 
participants could not readily discriminate between the two, then the 
ethics issue would arise again.” However, they fail to appreciate that 
virtually real experiences are dimensional and may be generated even 
without photorealistic environments. Their own research provides 
evidence for this claim.
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TEP: If it would be wrong to subject a person to an 
experience then it would be wrong to subject a per-
son to a virtually real analogue of that experience. As 
a simulation’s likelihood of inducing virtually-real 
experiences in its subject increases, so too should the 
justification for the simulation’s use.

TEP is not a new ethical principle. All scrupulous 
researchers already show concern about the relative harms 
that their experiments may cause their subjects, and seek to 
minimize those harms. Additionally, game designers (if only 
for liability reasons) will want to avoid non-consensually 
harming their users. TEP helps, we believe, to highlight the 
important way in which perspectivally faithful and context-
real simulations impact user experience in potentially harm-
ful ways. It is, in part, meant to induce caution and care in 
the creation and use of VR environments that can generate 
virtually real experiences. Like other researchers who are 
concerned with VR’s potential to cause intentional and unin-
tentional harms, TEP pushes back against those who believe 
that because an environment is virtual it cannot be harmful 
in the same ways laboratory environments can be.

Our appeal to TEP as a heuristic guiding principle should 
not be read as a call for ending VR research in morally 
fraught areas or the creation of games with morally com-
plex situations. Indeed, we believe that we must continue to 
explore how human experiences are shaped in VR not only 
in terms of subjective trauma but with respect to long term 
cognitive, affective, or behavioral consequences (Madary 
and Metzinger 2016). TEP, as a heuristic guiding princi-
ple, is positioned to help researchers and designers generate 
appropriate caution toward the creation and implementation 
of VR-centered environments. If an experimental protocol 
would raise ethical issues if performed in a laboratory set-
ting, then TEP, which reflects pre-existing commitments to 
avoid unnecessary harm, demands that we raise the same 
ethical issues for a VR version of the same protocol that is 
high in perspectival fidelity and context-realism.

One advantage of a heuristic like TEP is that it is substan-
tively neutral between competing normative ethical theories. 
In other words, TEP is a ‘thin’ principle (Williams 1985). 
Whatever your preferred normative or moral framework, 
TEP relies only on the intuition that one ought to treat like 
cases alike. It is fueled by the empirical claim that some VR 
environments generate virtually real experiences and that 
these experiences produce reactions (behavioral, autonomic, 
and cognitive) similar enough to their real-world analogues 
that we should consider treating them similarly. The need 
for justification to engage in such research would therefore 
grow in proportion to the supposed risk of harm that such 
VR simulations would generate.

Institutional Review Boards, as mentioned above, are 
tasked with assessing the costs and benefits of research 

before granting (or denying) approval for the research to 
continue. Research involving human subjects falls under 
even more scrutiny wherein harms must be minimized to 
subjects. As we argued above, we believe that IRBs should 
make use of TEP in order to aid their work with identifying 
and adjudicate potential harms involving the use of human 
subjects research that makes use of VR environments.

Any virtual environment capable of generating virtually 
real experiences should fall under the same scrutiny as an 
experiment carried out in a more traditional laboratory set-
ting. We believe that it is especially important for IRBs to 
institute a heuristic guiding principle like TEP sooner rather 
than later as VR research becomes more common. Intention-
ally or not, the design of Slater et al.’s (2006) replication of 
Milgram’s experimental protocols was able to elicit virtually 
real experiences in subjects. As the software and expertise 
for building context-real and perspectivally faithful virtual 
environments becomes cheaper and more widely available, 
the risk of accidental trauma resulting from human subject 
research is likely to grow. TEP is structured to minimize 
this risk.

A second advantage of TEP, we believe, is that its scope 
is limited. TEP would not apply to all VR environments. 
Given the current state of the technology and the dominance 
of gaming applications in VR, it is likely that TEP would 
apply to only a fraction of current VR environments. TEP is 
concerned only with virtual environments that, intentionally 
or unintentionally, generate virtually real experiences. VR 
environments where subjects take on the role of an unstop-
pable killing machine, while potentially objectionable for 
content reasons, fall far outside the scope of TEP. Such sce-
narios are simply too context-unreal.27

Finally, a third advantage of formally articulating and 
defending a heuristic like TEP is to make clear how our 
pre-existing commitment to avoid unnecessary or acciden-
tal harm actually plays out with respect to VR technolo-
gies. A heuristic like TEP thus brings greater awareness to 
the role of context-realism and perspectival fidelity in VR 
environments. Moreover, these concepts can be of general 
application throughout the world of VR development, which 

27  While it would surely be wrong to amputate a subject’s healthy 
limbs in real life even if the subject consented, surely it is not wrong 
(at present) to simulate lopping off limbs in VR. On our view, this is 
true only given the limitations of existing VR technology. If in the 
future companies produce VR bodysuits with the capacity to, for 
instance, inflict high levels of pain on their wearers, we might well 
decide it is no longer morally acceptable to simulate experiences that 
cause extreme pain in VR. As the levels of context-realism and per-
spectival fidelity that technology permits increases, we will need to 
recalibrate our intuitions about what is and is not acceptable to simu-
late. We thank an anonymous reviewer for pointing out the need for 
clarification on this point.
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suggests a final consequence of our theory that we explore 
in the following section.

TEP and VR media

TEP’s scope is currently limited, in part, by the nascent state 
of the technology. As the technology grows in popularity 
and market share, we believe that the need for thoughtful 
application of TEP will grow. This is especially true regard-
ing VR media of various kinds.

Although VR gaming is likely to lack context-realism (as 
a result of a game’s setting, physical rules, limited artificial 
intelligence, or its game logic), game designers can utilize 
context-realism and perspectival fidelity to more carefully 
shape a player’s affective experiences and avoid accidental 
player trauma. For example, many fans of Grand Theft Auto 
5 (Rockstar North et al. 2013), a (non-VR) game in which 
players take on the role of three criminals, were surprised, 
and disturbed, by one of the game’s missions. This mission 
required the player to torture a virtual person in order to 
extract information about a terror plot:

Dubbed “the most disturbing scene” in the game 
by the popular gaming site Eurogamer, the episode 
comes midway through a mission called “By The 
Book,” which has players oscillate between two of the 
game’s player characters — Trevor and Michael — as 
they work to hunt down a terrorist at the behest of a 
fictional version of the FBI. Trevor chooses between 
using a variety of torture-friendly appliances like a 
wrench and electrified clamps to persuade the suspect 
into divulging more information, while Michael uses 
the intelligence gathered from this enhanced interroga-
tion to hunt down the alleged terrorist and take him out 
with a sniper rifle. In one particularly ugly moment, 
the player makes a circular motion with the gamepad’s 
joystick to wrench a tooth out of the suspect’s mouth. 
(Lejacq 2013)

The Grand Theft Auto series is infamous for allowing, 
even encouraging, players to maim and kill civilian bystand-
ers, sex workers, and police officers. Given the intentionally 
violent context of the game, it might be surprising that play-
ers would have such a strong response to the mission above. 
We believe that perspectival fidelity and context-realism 
can help explain why reactions like this can occur (inten-
tionally or not). For example, Grand Theft Auto designers 
typically provide the player with a third-person perspective 
high above the player-character, diminishing the perspectival 
fidelity of the experience. Additionally, designers overlay 
unrealistic meta-content (health, cash, weapons and ammu-
nition, a map, etc.) on the player’s screen. Further detracting 
from the context-realism of the environment, bundles of cash 
occasionally emerge from the bodies of virtual agents the 

player has killed, and the player him or herself can take an 
unnatural amount of damage before (temporarily) dying. All 
of these features of the Grand Theft Auto experience make it 
less likely to produce virtually real experiences for players 
in virtue of diminishing the game’s degrees of perspectival 
fidelity and context-realism.

The torture scene described above, however, is unique 
in that it removes many of the elements detracting from the 
perspectival fidelity and context-realism of the user experi-
ence. The tortured person, unlike all other virtual agents 
the player interacts with, responds realistically to pain: he 
audibly screams, winces, and pleads with the player to stop. 
Meta-content disappears from the screen for this scene, and 
vital information is delivered diegetically (e.g., the torture 
victim is hooked up to a heart monitor so players can track 
how close to death he is); these features both add to the per-
spectival fidelity and context-realism of the scenario. Instead 
of the godlike 3rd-person point of view characteristic of the 
game’s normal mode, the player’s perspective during the 
torture sequence shifts so that they are just behind the char-
acter they are controlling. The player is given the perspective 
of someone who is in the room standing just behind their 
avatar. These features of the mission, we argue, impact the 
perspectival fidelity and context-realism of the environment 
enough to produce (intentionally or unintentionally) genuine 
unease, even trauma, for many players. Understanding how 
these elements of a game experience can be manipulated to 
heighten or decrease affective engagement is also useful to 
avoid accidental player trauma (as may have happened in 
this case). Happily, there is already evidence that some game 
designers are alive to the issue.28

Conclusion

For many reasons, the spread and rapid development of VR 
technology is very exciting. Its potential is vast, includ-
ing not only the promise of great entertainment but also 
the promise of therapeutic, artistic, archival, educational, 
and any number of other sorts of applications. We are as 
excited about these possibilities as anyone. We also believe, 
however, that some of the very features that make this new 
medium so exciting should also make us cautious. The sci-
entific community has only begun to explore the way human 
psychology interacts with this new technology, but the early 
evidence suggests that we have a remarkable capacity to 
imagine ourselves as actually inhabiting some of the virtual 
environments that digital creators have invented, and this 

28  For examples of game developers expressing concern about VR 
simulation-induced trauma, see Hudson (2016) and Handrahan 
(2016).
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capacity may well bring with it the risk that inhabitants of a 
virtually real environment can experience very real trauma 
there. Especially as the results of research about VR begin 
to accumulate, we urge the community of VR creators, the 
companies that employ them, and the researchers who are 
using VR to hesitate long enough to consider the possibil-
ity that some virtually real experiences may inflict genuine 
harm. Careful application of a heuristic principle like TEP 
would prevent such harms from occurring, and to that end 
we humbly suggest its use to all morally responsible devel-
opers of VR applications.

Funding  Funding was provided by Markkula Center for Applied Ethics 
and Oculus Education Grant.
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