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ARTICLE

What makes people approve or condemn mind
upload technology? Untangling the effects of
sexual disgust, purity and science� ction familiarity
Michael Laakasuo1, Marianna Drosinou2, Mika Koverola1, Anton Kunnari2, Juho Halonen1, Noora Lehtonen1 &

Jussi Palomäki1

ABSTRACT The idea of separating a person’s consciousness and transferring it to another

medium—'mind upload'—is being actively discussed in science, philosophy, and science

� ction. Mind upload technologies are currently also being developed by private companies in

Silicon Valley, and similar technological developments have received signi� cant funding in the

EU. Mind upload has important existential and ethical implications, yet little is known about

how ordinary people actually feel about it. The current paper aims to provide a thorough

moral psychological evaluation about various cognitive factors that explain people’s feelings

and reactions towards the use of mind upload technology. In four studies (including pilot)

with a total of 952 participants, it was shown that biological and cultural cognitive factors

help to determine how strongly people condemn mind upload. Both experimental manip-

ulations in a laboratory and cross-sectional correlative online study designs were employed.

The results showed that people who value purity norms and have higher sexual disgust

sensitivity are more inclined to condemn mind upload. Furthermore, people who are anxious

about death and condemn suicidal acts were more accepting of mind upload. Finally, higher

science� ction literacy and/or hobbyism strongly predicted approval of mind upload. Several

possible confounding factors were ruled out, including personality, values, individual ten-

dencies towards rationality, and theory of mind capacities. Possible idiosyncrasies in the

stimulus materials (whether consciousness is uploaded onto a computer, chimpanzee, arti-

� cial brain, or android; and whether the person’s body physically dies during the process)

were ruled out. The core� ndings inform ongoing philosophical discussions on how mind

upload could (or should) be used in the future, and imply that mind upload is a much more

salient topic for the general population than previously thought.

DOI: 10.1057/s41599-018-0124-6 OPEN

1University of Helsinki, Faculty of Arts, Department of Digital Humanities, Cognitive Science, Helsinki, Finland.2 Department of Psychology, University of
Helsinki, Faculty of Medicine, Helsinki, Finland. Correspondence and requests for materials should be addressed to J.P. (email:jussi.palomaki@helsinki.� )

PALGRAVE COMMUNICATIONS|  (2018) 4:84 | DOI: 10.1057/s41599-018-0124-6 | www.nature.com/palcomms 1

12
34

56
78

9
0(

):
,;

mailto:a4.3d
www.nature.com/palcomms
www.nature.com/palcomms


General introduction

'Somehow [there was something] deeply disturbing: disgust
that arose from the conjunction of two ostensibly
irreconcilable systems of imagery, that of� esh and that of
machinery'

Mark O’Connell in 'To be a Machine' (p. 89), describing the
implementation of mind upload technologies

Almost all human cultures throughout history seem to have
developed religious or moral sanctions and norms on how
the souls and spirits of people are allowed to transfer,

move, and operate in the world. Since ancient Egypt, humans
have certi� ably been concerned with moral issues related to the
fate of their souls (Mark,2016). How humans treated themselves
and others in� uenced the quality and the value of their souls: In
ancient Egyptian mythology the soul’s value (i.e., the heart) was
weighted against a feather in the Judgment hall of Osiris, before
entering afterlife (Mark,2016).

Similar concerns were also later apparent in Greek mythology,
where souls, as well as living heroes, could end up in Hades/
Erebus if the mortals angered the Olympian gods. However, only
exceptional heroes could make their way back from the under-
world while most mortals and their souls could not. For example,
in book 11 ofOdyssey(Homer and Rieu,1959), Odysseus himself
participates in a rite of Nekyia to travel to the Underworld to
meet the spirit of Teiresias and to communicate with him about
returning home. Social concerns in earthly life were also apparent
in ancient Greek religions (McEvilley,2002), particularly in
Orphism, where the purity of the soul in� uenced the trials that it
would go through in the afterlife (McEvilley,2002; Petrovic and
Petrovic,2016). In Plato’s writings the purity of the soul and
concerns regarding its development are discussed extensively
(McEvilley,2002; Zeyl,2009) either by Socrates in espousing his
philosophical arguments (Edmonds,2015; e.g., Phaedo and
Republic); or when re� ecting on the Orphic mystery cult (Parker,
1995).

Later on, the theological ideas about the soul were copied from
Neoplatonism (mediated through Judaism; Wright,2009) to the
budding constructions of the Catholic canon; and under Chris-
tianity, moral concerns in the communal life governed the fate of
the individual’s soul (Carrier,2014). In ancient India too, indi-
viduals’ social and moral lives were intertwined with their afterlife
narratives in Buddhism and in Hinduism (Jürgensmeyer and
Roof,2011). These concerns about the soul are often connected
with norms governing ritualistic purity (Douglas,1966); and the
norms and their upkeep, in turn, seem to be motivated by the
emotion of disgust (Rozin et al.,1999).1

In cognitive anthropology and evolutionary psychology, one of
the basic assumptions is that if some cultural phenomenon or
certain forms of socio-epistemic patterns ('memes' or 'social
representations') are universally—or near universally—found
across our globe and shared between ethnicities, there most likely
is a biological component involved (Boyer,2001; Bering,2006;
Moscovici,2001; Tooby and Cosmides,2005; see Sperber,1996
for epidemiology of ideas). Indeed, anthropological evidence
suggests that moral beliefs and attitudes concerning souls could
pre-date even ancient Egypt (Wright,2009; Frazer,1922; Tylor,
1974; Durkheim, 1915). Most likely the cognitive mechanisms
involved here are those that relate to regulating communal living
boundaries (Wilson,2002) and awareness of in-group norm
purity, disgust mechanisms (Curtis,2013), as well as mechanisms
related to Theory of Mind capacities (Bering,2006; Boyer,2001).

Since the beginning of ethnographic research, evidence has
accumulated on hunter-gatherers and their varied conceptions of
souls and spirits (Eliade,1964). According to Émile Durkheim

(1915), spirits can disparate from the bodies of witches during
night and commit crimes and mischief. If the witches are caught
they can be punished by the surrounding community. Anthro-
pologists studying Latin American shamanism have also reported
that it is common for shamans in these cultures to be feared,
because they reportedly have skills of traveling in the spirit world
and transforming into animals (Narby,2005).

The mythological theme and narrative of individuals’ spirits
traveling to other worlds and into various other bodies or entities
is also found in Siberian shamanism (Anttonen,1994), various
African tribes,!Kung San Bushmen, and various schools of Can-
domble (Johnson,2002). Sometimes these spirit travels are
accepted, sanctioned, and even positively welcomed by the
communities; other times, in different alternative contexts, the
soul’s traveling into animals or different realms is forbidden,
feared, and only allowed for the experts, such as the local psy-
chopomps (Eliade,1964; Anttonen, 1994; Boyer,2001; Narby,
2005).

In summary, moral sanctioning and rule setting on how spirits
or souls are allowed to transfer, move, and operate in the world
has been a relatively universal phenomenon throughout human
history; as seems to be its connection to ritualistic aspects of
human social life (Douglas,1966).

Cognitive science and developmental psychology have exten-
sively researched folk psychology and more or less established
that humans are so called intuitive substance dualists—we
instinctively separate mind from matter in our everyday lives
(Bering,2006; Bloom,2004). Furthermore, the fact that the fate of
the soul is very often connected to social issues and rules indicates
that human intuitive substance dualism has either been exapted
to serve social functions; or has some hitherto unrecognized
evolutionary pressures behind it (Wilson,2002; Haidt, 2007).

Whether souls actually exist or not is not our primary concern;
but we (humans) nonetheless have intuitions about souls and
their ritual purity. Moreover, these purity intuitions regarding the
soul are almost universally animated by the emotion of disgust
(Bering,2006; Haidt, 2006; Rozin et al.,1999; Douglas,1966).
Intuitions about the soul are pervasive in modern times as well
(Bloom,2004; Bering,2006). The theme ofsoul transferis visible
in modern contexts, such as tech-companies in Silicon Valley
promising to transfer our minds unto silicon-based mediums
(see2; and3), and postmodern contexts in science� ction � lms as
Chappie (2015) or Transcendence (2014). This perennial theme
in our history keeps gripping our imaginations and arresting our
attentions. Still, the science� ction-esque nature of these issues
makes some feel that this technology and the ethical concerns
related to it are not urgent or relevant for at least the next 20 years
or so (see Bostrom,2014for discussion). As a counterpoint, we
note that a copy of aC. elegans’ nervous system has already been
placed inside a robot4, and a functional copy of part of a rat’s
brain has been digitalized5. In both of these cases, the copy
functions similarly to the original. Due to the exponential
development speed of digital technologies (e.g., Bostrom,2014;
Tegmark,2017), we might be facing the actuality of these tech-
nologies sooner or later. Thus, we feel that an informed scienti� c
discussion regarding these matters is called for, well in advance.

However, modern research has not thoroughly investigated our
moral intuitions in conjunction with soul transfer. Recent studies
have explored the implications of perceiving arti� cial intelligences
(AIs) as moral agents, such as in the case of self-driving cars
(Bonnefon et al.,2016; Ward et al.,2013a further preliminary
work suggests thattheory of mindcapacities might be involved in
moral cognition relating to AIs (Ward et al.,2013; Waytz et al.,
2010; Gray et al.,2012). Modern day information processing
technologies are complex and being constantly applied to new
areas of human action. Nonetheless, most areas of human
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