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In 1874, Thomas Henry Huxley argued that consciousness is a mere epiphenomena of (particular) physical inter-
actions [4]. Today such issues are sometimes discussed using thought experiments involving philosophical zombies
(hypothetical entities that look and act like humans, but lack consciousness) [5]. For example, one may ask if both
zombies and humans are reducible to computations or algorithms running on (human-body-appearing) hardware. In-
deed, many assume that human behavior and consciousness may be explainable in a mechanical-computable kind of
way.

But Roger Penrose and others have developed arguments as to why consciousness must, instead, be hyperalgorith-
mic (not-computable) [1,6–11,13,14]. Just as scientific explanation no longer requires that the theory be deterministic,
we should now ask if it should be required that the theory be mechanistic. Show your children various examples of
numbers (using, say, apples and blocks and pennies) and they will come to understand the notion of numbers; we
do not give our children a set of rules or algorithms in order to acquire such a notion. (A computer and a human
would tackle the following task very differently: “Find an odd number that is the sum of two even numbers” [11].)
Algorithms do not seem to capture human experiences such as red perceptions, sad feelings, creative insights, and our
time-asymmetric decisions to struggle for truth, justice, and world betterment. Indeed, mathematical models do not
have to be algorithmic! It seems there must be hyperalgorithmic laws of nature, as yet undiscovered.

Some additional positives (if they are positives) of a hyperalgorithmic approach – as specifically formulated by
Penrose and Hameroff per their “Orch OR” theory of consciousness [2,10,11] – include the following: (1) “Orch OR”
has a place for sub-conscious levels below human conscious intelligence and the possibility of super-conscious or
trans-human levels above it. (2) “Orch OR” suggests an ontology not unlike process philosophy reminiscent of White-
head, Hartshorne, Shimony. . . [3,12,15–18]. And, (3) “Orch OR” takes seriously the fact that not all of mathematics
is algorithmic.

A so-called “technological singularity” identifiable with hyperalgorithmic super-consciousness (as distinguished
from algorithmic super-computation) may be in our future. As Penrose puts it (p. 178), “it might be possible to have
a conscious entity that is not biological at all, in the sense that we use the term ‘biology’ at the present time; but
it would not be possible for an entity be conscious if it did not incorporate the particular type of physical process
[hyperalgorithmity] that I maintain is an essential” [11]. If this is so, then perhaps the future may bring an expansion
of consciousness rather than its extinction.

DOI of original article: http://dx.doi.org/10.1016/j.plrev.2013.08.002.
1571-0645/$ – see front matter © 2013 Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.plrev.2013.10.010

http://www.sciencedirect.com
http://dx.doi.org/10.1016/j.plrev.2013.10.010
http://www.elsevier.com/locate/plrev
http://dx.doi.org/10.1016/j.plrev.2013.08.002
http://dx.doi.org/10.1016/j.plrev.2013.10.010
http://crossmark.crossref.org/dialog/?doi=10.1016/j.plrev.2013.10.010&domain=pdf


90 C. Tandy / Physics of Life Reviews 11 (2014) 89–90
References

[1] Gödel K. Collected works: volume III. Oxford: Oxford University Press; 1995 [his 1951 Gibb’s lecture: see pp. 290–323, especially p. 310].
[2] Hameroff S, Penrose R. Consciousness in the universe: a review of the ‘Orch OR’ theory. Phys Life Rev 2014;11(1):39–78 [in this issue].
[3] Hartshorne C. Creative synthesis and philosophic method. La Salle (IL): Open Court; 1970.
[4] Huxley TH. On the hypothesis that animals are automata, and its history. Fortn Rev 1874;22:555–80.
[5] Kirk R. Zombies and consciousness. Oxford: Oxford University Press; 2005.
[6] Lucas JR. Minds, machines and Gödel. Philosophy 1961;36:112–27 [based on his 1959 lecture].
[7] Lucas JR. The freedom of the will. Oxford: Oxford University Press; 1970.
[8] Lucas JR. The Gödelian argument: turn over the page. In: Tandy C, editor. Death and anti-death, vol. 8. Palo Alto (CA): Ria University Press;

2010. p. 211–24 [based on http://users.ox.ac.uk/~jrlucas/Godel/turn.html].
[9] Penrose R. The emperor’s new mind. Oxford: Oxford University Press; 1989.

[10] Penrose R. Shadows of the mind. Oxford: Oxford University Press; 1994.
[11] Penrose R. The large, the small and the human mind. Cambridge: Cambridge University Press; 1997.
[12] Rescher N. Process philosophy: a survey of basic issues. Pittsburgh: University of Pittsburgh Press; 2000;

Also see: Weber MA, editor. After Whitehead: Rescher on process metaphysics. Frankfurt: Ontos Verlag; 2004.
[13] Searle J. Minds, brains, and programs. Behav Brain Sci 1980;3:417–24.
[14] Searle J. The Chinese room argument. In: Tandy C, editor. Death and anti-death, vol. 8. Palo Alto (CA): Ria University Press; 2010. p. 293–302

[based on http://www.scholarpedia.org/article/Chinese_room_argument].
[15] Shimony A. Search for a naturalistic world view. Cambridge: Cambridge University Press; 1993.
[16] Tandy C. Omniverse in the first person. Appl Ethics Rev 2009;47:1–42 [preprint draft available at http://www.OmniversePhilosophy.

com].
[17] Whitehead AN. Process and reality. New York: Macmillan; 1929.
[18] Williams J. Gilles Deleuze’s philosophy of time. Edinburgh: Edinburgh University Press; 2011.

http://refhub.elsevier.com/S1571-0645(13)00156-5/bib31s1
http://refhub.elsevier.com/S1571-0645(13)00156-5/bib32s1
http://refhub.elsevier.com/S1571-0645(13)00156-5/bib33s1
http://refhub.elsevier.com/S1571-0645(13)00156-5/bib34s1
http://refhub.elsevier.com/S1571-0645(13)00156-5/bib35s1
http://refhub.elsevier.com/S1571-0645(13)00156-5/bib36s1
http://refhub.elsevier.com/S1571-0645(13)00156-5/bib37s1
http://users.ox.ac.uk/~jrlucas/Godel/turn.html
http://refhub.elsevier.com/S1571-0645(13)00156-5/bib39s1
http://refhub.elsevier.com/S1571-0645(13)00156-5/bib3130s1
http://refhub.elsevier.com/S1571-0645(13)00156-5/bib3131s1
http://refhub.elsevier.com/S1571-0645(13)00156-5/bib3132s1
http://refhub.elsevier.com/S1571-0645(13)00156-5/bib3132s2
http://refhub.elsevier.com/S1571-0645(13)00156-5/bib3133s1
http://www.scholarpedia.org/article/Chinese_room_argument
http://refhub.elsevier.com/S1571-0645(13)00156-5/bib3135s1
http://www.OmniversePhilosophy.com
http://www.OmniversePhilosophy.com
http://refhub.elsevier.com/S1571-0645(13)00156-5/bib3137s1
http://refhub.elsevier.com/S1571-0645(13)00156-5/bib3138s1

	Are you (almost) a zombie?
	References


