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Mind Uploading:
A Philosophical
‘Counter-Analysis

Massimo Pigliucci

1 Introduction

The possibility of “mind uploading™ and related ideas about the nature of
consciousness have been discussed relatively little in the technical philosoph-
ical literature. One prominent exception is the analysis by David Chalmers
(see Chapter 6 above), first presented in the Journal of Consciousness Studies
(2010). The present chapter takes Chalmers’ arguments to be one of the best
defenses of the concept of mind uploading and uses them as the starting point
for a philosophical counter-analysis.

My criticisms are based in part on the contention that supporters of
uploading do not take seriously enough the apparent fact that conscious-
ness is —to the best of our knowledge — a biological phenomenon that is
unlikely to be entirely (or even largely) substrate-independent, although
this does not imply that the current biological substrates are the only ones
capable of generating consciousness. Indeed, substrate independence of
the type envisioned by Chalmers implies a form of dualism that should be
unacceptable in modern philosophy of mind. Moreover, I argue that the
Computational Theory of Mind underlying the concept of mind uploading
is incomplete and thus only partially applicable t6 human-like intelligence/
consciousness. Finally, I maintain that mind uploading — even if somehow
technically possible — would be at best a form of mental cloning, most
certainly #ot a way to preserve one’s Own consciousness.
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2 What I am going to attempt here

There has been quite a brouhaha about mind uploading and the related con-
cept of a (soon, but not quite yet) forthcoming “Singularity” episode in the
history of artificial and human intelligence. Indeed, this book is one example
of what the fuss is all about, with a preponderance of contributions from
Singularity and mind-uploading (MU) theorists, several of whom are oper-
ating at least partially outside classical academic institutions, for instance at
the Singularity Institute (now the Machine Intelligence Research Institute),
the Singularity University, and so forth.

This chapter will set aside the question of whether a Singularity will occur
(in the near future or ever), to focus on the closely related issue of MU, specif-
ically as presented by one of its most articulate proponents, David Chalmers
(2010; Chapter 6 in this collection). MU and the Singularity share a com-
mon basis in that they both rely on the success of a strong type of artificial
intelligence research program, which is in turn based on some version of
the Computational Theory of Mind (CTM). I will proceed in the following
fashion: first, I will briefly recall Chalmers’ main arguments; second, I will
argue that the ideas of MU and CTM do not take seriously enough the fact
that consciousness is a biological phenomenon, as pointed out in different
contexts by both John Searle and Jerry Fodor, among others; third, T will
stipulate for the sake of argument that MU is somehow possible, and show
that it would, at best, amount to a sort of mind cloning, but most certainly
not to a preservation of anyone’s consciousness in a medium different from
one’s own brain.

3 What Chalmers says, redux

Chalmers first presented his broad ideas about the Singularity and MU
in a paper published in the Journal of Consciousness Studies (Chalmers
2010), and some substantive criticisms of the paper have already appeared
in print (e.g., Prinz 2012). Limiting ourselves to MU, as Chalmers does in
his abridged discussion of the issues in this volume, we can summarize his
arguments as follows. ‘ ,

Chalmers begins with a taxonomy of possible methods of MU, including
destructive, gradual, and non-destructive uploading, but quickly and cor-
rectly zeros in on the idea that there are two components to a philosophical
analysis of MU: first, the issue of the nature of consciousness; second, the
question of personal identity. For MU to be possible, it has to be true that
consciousness is a particular type of computational phenomenon; and for
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MU to be worth our while we also need to agree on a particular view of
personal identity. Section 4 of this chapter will deal with the first issue, leav-
ing the second for section 5.

To my way of seeing the problem of consciousness, it is astounding that
Chalmers begins with an admission that ought to halt him right in his
tracks:! -

The issue here is complicated by the fact that our understanding of conscious-
ness is so poor. No one knows just why or how brain processes give rise to
consciousness ... . There is nothing even approaching an orthodox theory of why
there is consciousness in the first place. Correspondingly, there is nothing even
approaching an orthodox theory of what sorts of systems can be conscious and
what systems cannot be.

But that apparently does not stop Chalmers and other supporters of MU
from proceeding as if we had a decent theory of consciousness, and by that I
mean a decent neurobiological theory (as opposed to a general philosophical
account). Odd, to say the least.

Chalmers then portrays an antagonism between biological and function-
alist views of consciousness, a distinction that is crucial to all his further
arguments:

Biological theorists of consciousness hold that consciousness is essentially biolog-
ical and that no nonbiological system can be conscious. Functionalist theorists of
consciousness hold that what matters to consciousness is not biological makeup
but causal structure and causal role, so that a nonbiological system can be con-
scious as long as it is organized correctly.

I will show that Chalmers here does not provide his readers with an accurate
view of what biological theorists actually say, and that moreover his view of
functionalism appears to work only because it is founded on an equivocation
about what functionalism means.

The next step in the argument is to present readers with a thought experi-
ment (since actual experiments on MU cannot be done): What would happen
if we gradually replaced the components of a biologically conscious sys-
tem (1.e., neurons, etc.) with functionally equivalent (more on this later)
non-biological components? Chalmers tells us that there are three possibili-
ties here, regarding consciousness:

It might suddenly disappear, with a transition from a fully complex conscious
state to no consciousness when a single component is replaced. It might gradually
fade out over more than one replacements, with the complexity of the system’s
conscious experience reducing via intermediate steps. Or it might stay present
throughout.
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He then (too) quickly concludes that both sudden disappearance and
gradual fading “seem implausible,” thereby accepting the scenarioc most
favorable to MU: consciousness is maintained throughout the replacement
procedure.” The upshot is that, according to Chalmers, consciousness is
an organizational invariant (i.e., it is substrate-independent), and MU is
therefore possible.

He then moves to the second issue, that of personal identity. Again he con-
trasts an “optimistic” view of MU, according to which mind uploading is
a form of survival of the individual, to a “pessimistic” view, according to
which MU is a technologically sophisticated form of suicide. The discussion
in turn hinges on what criteria we use for personal identity, a notoriously
contentious subfield within metaphysics (Olson 2010). Chalmers presents
his readers with three choices: biological theories, psychological theories,
and “closest-continuer” theories (see Chapter 6 above for a brief expla-
nation), commenting that someone holding a biological view of personal
identity is likely to be a pessimist about MU, those adopting a psychological
view are going to be optimists, and those espousing a closest-continuer view
will hedge their bets depending on whether the upload is destructive or not.

Although he proceeds by examining arguments about different forms of
uploading, Chalmers admits that he does not have a settled view of personal
identity, and that he would “hesitate” before undergoing destructive upload-
ing. The last part of Chalmers’ chapter goes into science-fictional scenarios
involving mind reconstruction from cryonic preservation or, even more fan-
cifully, from a combination of leftover genetic material and data records.
I will not entertain those any further, largely on the ground that I will show
that Chalmers gets into serious trouble way ahead of reaching those far
points in the discussion.

4 Consciousness, computation, and mind uploading

The fundamental premise of Chalmers’ (and others’) arguments about MU is
some strong version of the Computational Theory of Mind, which is defined
by Horst {2009) as a “particular philosophical view that holds that the mind
literally is a digital computer ... and that thought literally is a kind of com-
putation.” This is of course not the place for an in-depth critique of the
CTM, but I’d like to point out a number of prima facie reasons why it simply
cannot do the sort of job needed by supporters of MU.

To begin with, there is much misunderstanding of what “computation”
stands for here. Jerry Fodor, one of the originators (Fodor 1975) - together
with Hilary Putnam (1960) — of the CTM, has expressed bewilderment at
how it has generated a totalizing view in philosophy of mind that simply
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cannot be right: distinguishing between “modular” and “global” mental
processes, and arguing that the former, but not the latter (which include
consciousness) are computational in any strong sense of the term, he has
commented that it “hadn’t occurred to me that anyone could think that it’s
a very large part of the truth; still less that it’s within miles of being the
whole story about how the mind works” {Fodor 2000, a direct response to
Pinker 1997). It Fodor is right, then the CTM cannot be a complete theory
of mind, because there are a large number of mental processes that are not
computational in nature.? In turn, this would mean that MU is not possible,
since it is premised on the idea that minds are essentially (and completely)
computational in nature.

Indeed, Copeland (2002) traces much trouble with the concept of com-
putation in philosophy of mind to a widespread and persistent misunder-
standing of the famous Church—Turing thesis about universal computability.
Turing’s version of the thesis says that logical computing machines, which
eventually became known as Turing machines, can do anything that can
be described as a rule of thumb or purely mechanical (“algorithmic”); the
Church version says that a function of positive integers is effectively calcu-
lable only if recursive (see Copeland 2002 and references therein), which
turned out to be equivalent to Turing’s statement.

None of the above implies the sort of much stronger declarations that have
been made by computationally inclined philosophers of mind. Specifically,
the following thesis is #ot established by Church—Turing: Whatever can be
calculated by a machine (working on finite data in accordance with a finite
program of instructions) is Turing-machine-computable (Copeland 2002).
Moreover, Turing was explicitly interested in what cannot be computed (i.e.,
in the limits of computability), and we now know of a number of problems
that fall into this category (other than the classical halting problem). And
yet mind computationalists often talk (see Copeland 2002 for a number of
textual examples) as if Church~Turing has essentially established the CTM,
and therefore indirectly also the possibility of mind uploading.

An additional problem for the CTM is that it is often not clear whether
its supporters are arguing that a computer can simulate a human mind
or that it can function as a human-type mind. The difference is crucial.
Searle (1980) drew the analogy with other biological processes, such as,
say, photosynthesis. We can most certainly simulate what is going on during
photosynthesis, down to the quantum level, as it turns out. But there is a
crucial thing we don’t get out of simulated photosynthesis: sugar, the only
outcome that matters to real plants.

Searle did not claim that this somehow shows that consciousness is impos-
sible outside of biological systems (contra what is implied by Chalmers in his
summary of biologically informed positions in philosophy of mind). Rather,
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the question is empirical, and cannot, therefore, be settled by any thought
experiment, regardless of how ingenious it is. It can be rephrased thus: How
strong are material constraints on the production of the phenomenon of
consciousness? And the answer is: We don’t know, but they are unlikely to
be weak.

Another way to put the issue is this: Is minding (the conscious thinking
activity of the brain) more like photosynthesis or more like the sort of
abstract symbol shuffling that characterizes the operations of an electronic
computer? At the very least, this is an open question that cannot simply
be brushed aside by hard-core computationalists. And let us remember
that — biologically speaking — any activity of the brain does take place
by way of, and results in, physical products (neurotransmitters, electrical
impulses, chemical interactions, and so forth). To claim that these are only
incidental — as opposed to constitutive — of the ability to be self-conscious
is to veer deeply into a form of dualism that ought to make contemporary
philosophers at least a little bit uncomfortable.

Other than the problem that there usually is a difference between X and
the simulation of X, there is an additional reason why I think bioclogical
naturalism is a better way to think about consciousness than hard-core com-
putationalism. Consider life itself: there is no question — I hope — that being
alive is a qualitatively different state of matter from not being alive, just
as having consciousness is a qualitatively different state from not having it.
(This, of course, has no pseudo-mystical or vitalistic implications at all, and
does not negate the basic fact that both rocks and biological organisms are
made of atoms.) Now, although we know quite a bit about the chemistry
of life on earth, it unfortunately is so far the only example we have in the
entire universe. Astrobiologists have therefore been somewhat free to spec-
ulate about possible alternative chemistries capable of producing life forms.
Setting aside the very thorny question of what we mean by “life” (which,
of course, is analogous to the thorniness of defining consciousness), such
speculations have focused on silicon as pretty much the only other potential
game in town (and by town, I mean the universe), aside from carbon (e.g.,
Schulze-Makuch and Irwin 2006). That is because we know enough about
the other elements of the periodic table that we are reasonably sure that their
chemistry cannot lend itself to anything like the functionality necessary for
the complex metabolism and reproduction typical of living beings. Indeed,
there are good reasons to doubt the viability even of silicon-based life forms,
given the much more restricted chemical flexibility of silicon when compared
to carbon.

Which brings us to the question of whether and in what sense it may be
possible to extract or “upload” human consciousness to a mechanical device
made of something other than carbon-based neurons. There are two further
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issues here. First, what do we mean when we are asking that question?
~Second, assuming that what we mean is something coherent, is it technically
possible? The latter question is, again, empirical in nature, and I think the
best attitude a philosopher can take towards it is to wait and see whether
science and technology will be able to provide us with an answer. But an
exploration of the first question lays bare a number of troubling equivoca-
tions in Chalmers’ (and others’) position concerning the CTM and MU.

The most obvious equivocation concerns whether we are talking — as
Chalmers does through most of his chapter — about replacing carbon-based
components in a human brain with functionally equivalent components
made of something else (most obviously, silicon), vs. whether we are
considering more cxotic possibilities, such as somehow transferring human
consciousness inside a computer (as he hints in his 2010 paper). The first
scenario requires “only” a convincing (empirical) demonstration that, say,
silicon-made neurons can function just as well as carbon-based ones, which
is, again, an exclusively empirical question. They might or might not, we do
not know. What we do know is that not just any chemical will do, for the
simple reason that neurons need to be able to do certain things (grow, pro-
duce synapses, release and respond to chemical signals) that cannot be done
if we alter the brain’s chemistry too radically. The second scenario, instead,
brings us right back to a curious form of dualism, since it essentially assumes
that consciousness is substrate-independent. I find this position downright
bizarre, and not at all disanalogous to claiming that photosynthesis, or life
itself, is likely to be substrate-independent. Here I follow Searle’s (2008)
“biological naturalism” position and demand that my colleagues take
biology a bit more seriously, since after all consciousness —so far as we
can tell — is a biological phenomenon. Needless to say, the second scenario
also requires a very strong version of the CTM, which we can reject for the
various reasons already mentioned (Fodor’s “not everything in the mind is
computable™ objection; misunderstanding of Church-Turing; etc.).

There is another, more subtle, type of ambiguity at work here. Chalmers
(like others) makes a lot out of his “functional” (as opposed to biological)
approach to consciousness. As he puts it: “Functionalist theorists of con-
sciousness hold that what matters to consciousness is not biological makeup
but causal structure and causal role, so that a non-biological system can
be conscious as long as it is organized correctly.” But what does Chalmers
mean by “causal structure and causal role”? This phrase may very well hide
the necessity that neurons be made of certain particular materials, otherwise
they won’t work — surely, the physico-chemistry of a system has something
to do with its causal structure and role, no? If, for instance, we replace all
the carbon in a brain with, say, krypton (a so-called “noble” gas) the causal
functionality of the system will be irreparably disrupted. That’s because
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functionality isn’t just a result of the proper arrangement of the parts of a
system, but also of the types of materials (and their properties) that make
up those parts. But if we expand our concept of functionality in philosophy
of mind to take this objection into account, it is no longer clear what is
the difference between a functionalist and a biological perspective. Contra
Chalmers (as cited above), people like Searle (and myself} who hold to a
biological approach to consciousness are not claiming that only currently
known biological systems are capable of conscious states. Indeed, already
in his classic Chinese room paper Searle stated this explicitly:

Part of the point of the present argument is that only something that had those
causal powers could have that intentionality. Perhaps other physical and chemical
processes could produce exactly these effects; perhaps, for example, Martians
also have intentionality but their brains are made of different stuff. That is an
empirical question, rather like the question whether photosynthesis can be done
by something with a chemistry different from that of chlorophyll. (Searle 1980;
my emphasis)

So functionalists cannot have it both ways: either they are saying that the
substrate truly does not matter at all, in which case they are endorsing some
sort of dualism based on an untenably strong version of CTM and a mis-
understanding of Church—Turing; or they are admitting that substrate does
matter, in which case they are really falling back onto some sort of (per-
haps expanded) biological view of consciousness. And recall that, according
to Chalmers’ own reckoning, a biologically inclined philosopher will ipso
facto be a pessimist about mind uploading.

5 Mind uploading, personal identity, and Kirk’s death
by transporter

We now turn to the second of Chalmers’ fundamental questions about MU,
that of personal identity. As I mentioned above, he provides his readers
with three families of alternatives: biological views, psychological views,
and what he terms, following Robert Nozick, “closest-continuer” views,
stating — correctly, I think — that adopting the first type leads one to think of
MU as a form of suicide, preferring the second one inclines people toward
seeing MU as a type of preservation of personal identity, and going for the
third option ends up in a type of bet-hedging that depends on the form of
uploading (destructive or not). While Chalmers is correct in logically sepa-
rating from the question of personal identity the question whether conscious-
ness is a type of computational phenomenon, the two are obviously deeply
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related when it comes to mind uploading. It would be odd, for instance, to
endorse a biological view of consciousness, leading to skepticism about the
CTM, and yet somehow switch to a psychological view of personal identity
and gingerly walk into an uploading machine.

Quite honestly, I have always found the standard way of framing the issue
of personal identity in metaphysics somewhat odd: it seems that for unfath-
omable reasons many philosophers think of the types of alternatives laid out
by Chalmers as mutually exclusive, while a more commonsensical approach
would suggest that they are complementary. It will come as no surprise that
it is Searle, again, who takes this latter approach, even in introductory treat-
ments of the subject matter (Searle 2005). He suggests that spatio-temporal
continuity of the body is certainly a major criterion we all use to decide about
personal identity (so, for instance, our monozygotic twins are not us, even
when they are for all effective purposes genetically and physically identical
to us, and even if they have the same thoughts — including memories — and
general personality as we do). But spatio-temporal continuity is not suffi-
cient to account for the first-person experience of personal identity; we also
(as opposed to instead) need memory and personality. And Searle is quick to
recognize that there are partial exceptions to all of these criteria (e.g., people
whose memory is lost or personality profoundly altered as a consequence of
accident or disease). Indeed, these exceptions help us to focus on what we
count as personal identity under normal circumstances.

And there lies the rub for all discussions about personal identity: we make
a certain sense of the concept because human beings are a particular type
of biological species (biology again!). If we were a very different type of
being, we would have a very different concept of personal identity, or per-
haps even no such concept at all. There is, in other words, no metaphysical
fact of the matter about personal identity — which perhaps helps explain
both Chalmers’ own lack of commitment on the subject and the fact that
neo-scholastic philosophers? simply cannot agree on it.

As Chalmers himself observes, the issue here is analogous to the famous
“transporter” problem inspired by the futuristic technology of the Star Trek
series, and the question is often framed informally in philosophical circles
as to whether Kirk (the original captain of the Enterprise) dies as soon as he
steps in the transporter. Of course, for the dramatic purposes of the series,
the answer is no: Kirk is scanned by the transporter’s computer, information
about the position of every one of his molecules is transmitted to the destina-
tion, and Kirk is “reassembled” (really, assembled de novo) on the other side
(Robinson and Riley 2010) — which, incidentally, makes teletransportation
a destructive type of uploading.®

So, in the spirit of anti-neo-scholastic philosophy, let us use a naturalistic,
commonsensical approach for a change, and briefly examine the situation
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from the point of view of someone about to step into a transporter, or to
allow what he thinks is going to be an instance of MU. To begin with, we
can do away with any bet hedging: if your decision about pushing the button
depends on whether the procedure is going to be destructive or not, I submit
that you really do not believe that what’s about to be created is a contin-
uation of you. At best you think there will be a copy of you in existence
at the end of the process — either alongside you as the original {nondestruc-
tive uploading), or not (in which case you’ll be dead, not transported or
uploaded). And indeed, it seems to me that this is pretty much all there is
to say on the matter: if it is possible to do the transporting or uploading in
a non-destructive manner, obviously we are talking about duplication, not
preservation of identity. But if the only difference between the two cases
is that in one the original is destroyed, then how on earth can we avoid
the conclusion that when it comes to destructive uploading we just commit-
ted suicide (or murder, as the case may be)? After all, ex bypothesi there is
no substantive difference between destructive and non-destructive upload-
ing in terms of end results. This means that even by allowing the possibility
of MU for the sake of argument, we end up rejecting it by way of what
ought to be straightforward (and certainly commonsensical, judging from
Chalmers’ own hesitation) considerations about personal identity. I realize,
of course, that to some philosophers this may seem far too simple a solution
to what they regard as an intricate metaphysical problem. But sometimes
even philosophers agree that problems need to be dis-solved, not solved:

“Since everything lies open to view there is nothing to explain” (Wittgenstein
1953: 126).

6 Conclusion

I have argued that the most reasonable answers to Chalmers’ two questions
concerning mind uploading are pessimistic: (1) No, the mind “doesn’t work
that way,” as Fodor quipped in the title of his book. That is, we have serious
reasons to doubt a straightforward computational account of consciousness,
and very good prima facie reasons to endorse a moderate version of biolog-
ical naturalism. (2) No, personal identity (as understood by normal human
beings) would not be maintained after a process of MU, which would result
either in a duplication of the original individual (if non-destructive) or in the
death of the original (if destructive).

The first conclusion, it should go without saying, does not imply that we
will never be able to build “conscious machines.” After all, human beings are
conscious (biological) machines, if by machine one means something built
in a manner that doesn’t invoke mystical or supernatural processes. And,
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again, it should not even be interpreted as saying that the only way to get
comsciousness is via carbon-based life forms. It only says that consciousness
is unlikely to be substrate-independent, and that there plausibly are very
strong constraints on the sort of substrate that is suitable to the process.
The proof, of course, is in the pudding: the moment someone is capable
of producing human-type thinking and consciousness in a computer, T will
stand corrected (though there is the pesky issue of how would we know, a
particular version of the problem of other minds: Hyslop 2009; of one thing
I’'m sure: a simple Turing test is not going to do it).

Even if and when we are able to produce a computerized version of
human consciousness, however, I will still strongly advise against pushing
the “upload” button: in the light of a naturalistic and commonsensical
approach to personal identity, you would simply be committing a very tech-
nologically sophisticated (and likely very, very expensive) form of suicide.
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Notes

1 All quotations from Chalmers are from the version of his arguments presented in
the chapter in this volume.

2 Chalmers here rehashes his “dancing qualia” argument, presented in Chalmers
(1995) and criticized by various authors, e.g., van Heuveln et al. (1998).

3 Unless one expands the definition of computation to encompass so-called pan-
computationalism (Piccinini 2010 and citations therein), the idea that everything
computes; at that point, however, talk of computing becomes vacuous and at any
rate not particularly helpful to understanding the human mind.

4 I am using the term in the admittedly pejorative way articulated by Ladyman
and Ross (2007) and exemplified in Chalmers et al. (2009), and in opposition to
naturalistic or “scientific” philosophy: Ross et al. (2013).

5 Of course, also for dramatic purposes, Kirk is always accompanied by one or
more “red shirts” from the Enterprise security team, who are almost guaran-
teed to become casualties before the end of the episode. For a complete analysis
backing up this particular point, see Barsalou (2013).
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