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Abstract

It is proposed that conscious qualia arise when and only when theingimof physical processes takes a
special, complex form. Running in general is the unified unfolding of meegthrough time, and is claimed
to be an additional quality of physical processes beyond their state trégsct®he type of running needed
for conscious qualia is reflexive in physically affecting and respondingself. Intuitively, running is
essentially the flow of causation, and the self-affecting/responding is armfttausation bearing a causal
relationship to itself: that is, causation can itself be reflexive. The peipgmsentially makes temporal
gualia the most fundamental qualia, with others derivatively arising. Toggsal is neutral about whether
a conscious process occurs in a natural organism, in a physically impletremteutational system, or in
some other physical substrate, as long as the substrate involves the sgikpive runningness.

1 Introduction

This article makes a proposal about the “hard” problem of consci@ssribe nature of phenomenal con-
sciousness. | will just say “consciousness” to mean phenomenaliooasess: consciousness that involves
gualia (conscious feelings, sensations, emotions, imaginings, etc.). dbleroris the fact that it feels like
anything at all to be awake as opposed to sleeping dreamlessly. Whywarahhdhat sort of consciousness
exist? How can it arise out of physical matter?

I will use the verb “feel” to cover the having of any sort of quale. So thalg of seeing blue is a feeling, as
is the quale of hearing a particular sound, or having a pain, experieagiggnotion, engaging in imagery
(visual, auditory, kinaesthetic, ...), or feeling that time is passing. | will usadoas “feeling” and “quale”
interchangeably, so that feelings in this paper will always be conscioes. d also include in feeling the
qualia, if any, involved in thinking consciously about something, or havimgecurrent belief, intention,
etc. Thus, feelings and qualia in this paper are very broad categosisspmfined to emotion, sensation and
sensation-like imagery.

The proposal will centre on three bold suggestions, which in intuitive alabesms can be expressed as
follows:



e That physical causation can itself take part in causation, and in part@nlarstance of causation
can be in a causation relationship to itself (reflexive causation). Thateiss Hre cases of A being
in a causal relationship with B where A and/or B are themselves instancesisdton. And, more
specially, there are cases of this where B is A, so A is in a causal relaijpongh itself.

e Some instances of reflexive causation are also instances of ocauoksmgery basic quale (conscious
feeling). This quale is referred to below as tlumdamental quale Notice that the suggestion is a
metaphysical one about what that quade the quale doesn’t simply accompany suitable types of
reflexive causation—it an aspect of such causation.

e All qualia are somehow founded on the fundamental quale, via (in the huasa) multiple layers
of complex physical interactions in the brain, some of which can be deda@ibeognitive operations
such as thinking.

I will soon dispense with the notion of causation except for heuristic papof exposition. But first: the
overall structure of the argument in this paper will be as follows. | will preégvidence that reflexive causa-
tion is anecessaraspect of consciousness. | will then (merely) suggest thasitfficientfor consciousness,
via the above suggestion about the fundamental quale. | present nbaljement that it is sufficient, but
will argue that the suggestion has certain beneficial consequendeg, e analysis of some long-standing
issues. Hence, it should be considered as a serious competitor to atpesals about consciousness.

It seems that the paper’s proposal has not been made before tan lgaise such an explicit form, although
there are some strongly related proposals. The paper is thereforeadtasda preliminary placing of an
idea on the stage of debate. For this reason it is useful briefly to analyaéety of ramifications of the
idea, rather than developing any one ramification in great depth.

This paper makes the working assumption that consciousness is a fattlad@hysical universe. Qualia
are real aspects of physical reality and not epiphenomenal: they engtygother aspects of reality via
(ultimately) physical laws—consciousness can have physical effet¢tagusy other physical quality can.
More precisely, not to prejudge too closely what the “physical” is, cousmess is neither a purely abstract
entity akin to a mathematical structure nor an aspect of some separategteomaim of being, such as a
spiritual realm. It is difficult to put this point more clearly, as there is mucHanty and contention about
what the “physical” is (cf. Davies, this issue). | adopt a physicalisitpwspartly to avoid multiplying
realms of being unnecessarily. It's important to see whether we can explagciousness without supposing
a different order of being such as a spiritual realm.

The notion of causation was used above for expository conveniermge\er, it is an insecure basis for a
discussion of consciousness as emerging from the physical worldgeth Anderson 2012). Causation is
not a technical part of physics, and is beset by many philosophichlggns. Therefore, the paper assumes
merely that nature (the universe) operates by physical laws. The ribabiX causes Y is arguably just a
heuristic abstraction from X and Y being somehow related by the action cligddytaws.

| will say that a physical process—the temporal evolution of a part of tinetse over some short or long
period of time as governed by physical laws—involvesning where running is the operation of physical
laws over a duration in some portion of the universe. Itis an essentiattspphysical processes. Running
here is conceived of as something that, metaphorically speaking, cotimeptsysical states or subprocesses
of the process together. Crucially,physical process is not just its state trajectory—the amalgamation of
its instantaneous physical statesther, it alsoruns Thus, running is itself a real feature of the physical
universe, and perhapisereal thing.



Given that running is itself physically real, and goes beyond the priscgtiase trajectory, it is not a large step
to conjecture that the running inherent in at least some physical pexceas have its own physical effects,
beyond the overall effect of the state trajectory alone. More preciaatyiingness itself can take part in
physical laws, both as a determining variable and as a determined one—alN®df a type different from
those already existing in physics. That is, if you somehow achieved the gibfmé$eat of artificially ar-
ranging a continuous sequence of instantaneous states (each beitigidgrarrangement of mass, energy,
momentum, velocity, acceleration, electrical and magnetic fields, etc. in partgpdéial configurations)
that copied the states of the physical process, but that did not naturdtiiduas that process does, there
could be different physical effects from those of the original preces

The operation of physical laws is, intuitively, causation, so an instancérRnaing is also, intuitively,
causation. So we are intuitively just saying thatisation itselfcan take part in causal relationships, which
could be called meta-causation relationships. Alternatively, in the noraki@ums of runningness, we have
it that instances of running, not just physical states connected bynginzan themselves be connected by
running, and the latter running could be called meta-running.

The paper will also claim, as already presaged, that theedlexively-actingunning, which is a matter of
an instance R of running responding to and affecting itself. It will be rmssuthat this reflexively-acting
running, although a special type of meta-running, is part of the runnisigmice R itself (not something
outside or on top of it). Thus the reflexive action of R is an intrinsic constitoERt So, intuitively again, a
particular case of causation can be in patérnally self-causingpot just entering into causal relationships
with other things outside itself as in generic meta-causation.

Given the above, | then just postulate that at least some reflexivelygactmming just is (or is partly con-
stituted by) a fundamental quale, or perhaps a set of qualia. Thus, i igua part of the very tissue of
portions of the physical universe. This fundamental quale is of a \@sicbundifferentiated, non-cognitive
kind, and may amount just tofaeling of existingwith an inherent reflexive quality of feeling-of-being-a-
feeling.

The paper is not proposing here a separate subject that feels the ajtladeigh it is probably appropriate
to say the quale reflexively feels itself (in some very basic way that daeisvalve construing a “self”).
The notion of a feeling subject is, in this paper’s view, derivative framlig, when of a suitable sort and
suitably arranged, with cognitive elements such as reasoning thrown itidnrof subject is not needed
as part of the concept of qualia. Also, notice that the fundamental quate sdmething separate from the
running. Itis the special sort of reflexively-acting running, or at least an aspfdatt

As a sub-proposal | will more tentatively conjecture that the quale is a fgefinontinuation (time passing).
This then connects in an important way with ongoing controversies abonathes of temporal conscious-
ness.

In its building in of a quale or some set of qualia into the fundamental fabriceofittiverse, the proposal is
reminiscent of panpsychic approaches to consciousness (Skrifi@a\2@ekes 2012), and is also a form of
monism. However, it is not proposed that all running is reflexively-actiogjust that there is some form of
it, in some portions of the universe (e.g., somewhere sometimes in some bifaas3, reflexively-acting.
So there is no necessary step into panpsychism, which is fortunate ifyaduigrs is generally viewed as
implausible (see, e.g., Bishop 2009). Most running may be perfectly oydamal non-experiential/qualia-
ful. What I'm saying is that conscious entities are based, somehow amelvgtere in their constitution, on
a special case of running: some suitable form of reflexively-actingingn | would therefore say that the



proposal is dathypsychione (with “bathy” conveying “deep” as in “bathysphere”, a vessel ¢la@s down
into the deep), rather than a panpsychic one.

The proposal in this paper points, | will argue, towards fresh appresto some long-standing issues about
consciousness. First, it helps with the question of what sort of physiaktation, if any, is needed for con-
sciousness. The proposal subscribes to a wild multiple realizability: thepegsgntly) no reason to think
there is a limit to the specific physical substrates on which conscious computatian principle be real-
ized (human brains, computers, fluidic circuits, alien non-carbon-tdarsduk, ...). Howevesomephysical
realization is needed. and must rest on the above special form of gnmess. This does not preclude certain
substrates being more suitable in practice. For instance, the specialgnesgimay, conceivably, benefit
from a certain type of cognitive organization. Perhaps, say, a globédspace structure (Baars 1988; De-
haene & Naccache 2000) in practice facilitates it. Secondly, the projlosaihates what it would take for
an artefactual computational system to be conscious. Thirdly, the @hpaists towards an alternative, ad-
vantageous way of bringing together two seemingly unrelated aspectsaihtonsciousness: basic qualia
such as pain, and higher-order thinking. It also brings to the fore amddes improved grounding for a
common phenomenal aspect of different qualia (of vision, hearing, inmagiemoting, thinking, or what-
ever), despite their felt difference. Finally, it potentially helps with problaimsut temporal consciousness.

The proposal relates strongly to certain important movements in philosopghylaawhere. First, it is
an instance of “process philosophy” (Seibt, 2013; Weber & Week#R);2Neekes 2012), and in particular
takes on board Whitehead'’s insistence on events being the foundatianuwfitlerse, with persistent objects
needing to be constructed from events (Whitehead 1929/1978, 19&ked/2012). Also, via runningness’s
intimate connection to time, it resonates with widespread claims that temporality ialderdonsciousness
(e.g., Husserl 1991, Lloyd 2012, Nunn 2010, 2013; and see Damdixi'4 survey).

The structure of the paper is as follows. Section 2 describes the pitogpudahe progression of ideas
involved in it. Section 3 adds further discussion, concentrating on waysiichvwthe proposal may help us.
Section 4 introduces a sub-proposal, that the fundamental quale is tdm@ection 5 makes some final
remarks.

2 TheProposal

The Introduction laid out some of the ideas and the shape of the connemimment. This section lays
them out more carefully, starting from scratch (i.e. not simply assuming tttre@fiuhe claims made in the
Introduction).

2.1 Somelnitial Assumptions

The proposal starts from two initial assumptions, both of which are intendé@ toncontroversial and
reflective of general views in the field. First, consciousness is a (ga@dyprocess of a particular sort, or at
least an aspect of processes of a suitable sort. To put it anothecarsggiousness is a matter aftivity
over timein the world. | do not assume that the process has to be a continuoustsroskible that my
proposal leads to a conjecture that it must be continuous, but this isutdldio the argument in this paper.



The second initial assumption is that consciousness is inhenaflfxively-actingconsciousness essen-
tially involves self-responding and self-affecting. To assume this dogist build in the core suggestion
of this paper, namely that there is a quale that is a type of reflexively-azingation (running). Rather, the
assumption is just an observation of a key feature of phenomenal cassegswhateverits nature is. We
have not yet, in this section, arrived at the question of running.

Also, the reflexive action does not entail that a conscious procesohgdex cognition, based for instance

on conceptualizations about itself, or that there is a sense of a “self” icoigciousness. The reflexively-
acting is intended to include a primitive sense in which a conscious prdeelssitself to existrather

than necessarilyhinks thatit exists. Furthermore, the assumption is to be understood as requiring that
consciousness responds to and has effecttseli, not just to/on someepresentation oftself (although it

may do this too).

2.2 TheMain Progression of |deas

The progression of ideas is organized into the Steps below. In outlines stegs are as follows. Step 1
will develop the idea of reflexivity, and uses it to suggest that a consgicacess must respond to its own
running. Steps 2 and 3 will infer from this that meta-causation and inddledtive causation (meta-running
and reflexively-acting running) must exist. So far there is no postulaiatathat qualia are: the argument
has merely provided evidence that reflexively-acting runningeisessaryor consciousness, and not that it
is sufficientfor providing qualia. But Step 4 adds the suggestion that there is a fumdahggiale that is a
type of such running. Step 5 raises the so-called “combination” probldmwfcomplex, high-level qualia
might be based on a fundamental quale.

221 Stepl:

According to the reflexivity assumption above, the conscious procepemds tdtself. | claim here that

it is responding to itsells a processotherwise it is not truly responding to its own reality. But this has
a fundamental consequence, given that, as noted above, no piogestsits state trajectory: it also cru-
cially involves connectivity between the trajectory’s states. This conngcid/runningness, or, intuitively,
causality.

The fundamental consequence is tti reflexively-acting is not fully characterizable in terms of the tra-
jectory as sucha full characterization must bring in the runningness. The way the psaféects itself is
not reducible to the way that the states in the state trajectory depend on sthiestate trajectory.

In brief, it matters to any conscious process that it is indepaess | don’'t mean by this that the con-
sciousness necessarily hasanceptof process (although human level consciousness may do) but merely
that something about the reflexively-acting rests crucially on the factithat is being responded to and

is being affected is a process. This point about mattering-to-itself@seps can be seen in work on mind
over a long period, for instance discernible in von Foerster (1976¢aplicit in Fekete & Edelman (2011).
However, such works do not draw out the consequences disciusetipresent paper.

To some extent it is just a postulate that consciousness responds tofeatd #elfas a processrather
than consciousness just (a) being a process that (b) matters to itself inotbenevay. However, there



is an argument that one can bring forward in support of the idea thatrdeegsuality is essential to the
self-mattering (i.e., to the reflexively-acting).

Suppose that the reflexively-acting needed for consciousnesstmmalthracterized entirely in terms of state
trajectories. Imagine a conscious process C, where we restrict attentioa portion of the process up to
some timet. By the supposition, all that matters in this portion is the state trajectory, andahestates

in this trajectory have somehow affected other states, in a way describadiallaas reflexively-acting.
The causality/runningness across the states is irrelevant. The arguraanistthat we lose nothing by
“staticizing” the process portion up tanto a timeless, purely spatial version in the following way (cf. related
observations in Schweizer 2014; also the argument is similar in spirit to maoglhexperiments in the
literature—see for instance Bishop 2009). To whatever level of acguwae wished for, one could chop
up the state trajectory of the whole process up to tinmto a finite succession of time instants (or perhaps
the original process was already defined over a finite, discrete segoéimstants). We can then imagine
the states of the system at these instants being realized in some way, simudlgria@eparate pieces of
physical stuff. One would have a static arrangement of chunks of eath of which copies an instantaneous
state of the original system, but existing simultaneously. (An example of thikelif the physical system

in question was a running computer, and each simultaneous chunk waadly exmilar computer, each
statically holding one state of the original computer.) The chunks need logvieysical connection to each
other. Nevertheless, the structure of all the interactions in the origingrsysncluding the reflexively-
acting, would be preserved, to whatever level of accuracy requirganaking the chopping up suitably
fine. But it would seem remarkable to maintain that the resulting set of chuoldsl still be conscious, or
more precisely, would be serving as a substrate of an overall phy&italthat is conscious.

Now, one might complain that we have lost any progression through time: dhghihexperiment isn't fair,
because the states are no longer in temporal sequence. One no losgeyhaflexively-adhg, but just

a copy of thestructureof the reflexively-acting in the original process. But one could do somgtlike
successively marking each of the chunks by some marker (e.g. shinirtgt afighunks successively). We
now have a system that can be construed as running through the alleggudopriate sequence of states
(namely, the highlighted portions of the state of the whole set of chunkds sBguence includes all the
reflexively-acing, unfolding through time just as it did in the original system. Or, if one is und¢hay
the question should rest so much on an act of construal, one could imagirduiting the right state into
each chunk successively, rather than having them present simulsyne®ut why should it matter, to
the question of the chunk-set possessing consciousness, whetheditihdual chunks get their states in
sequence or hold them simultaneously, especially if there is no physicabnslaip between the chunks at
all?

The central point is that if one claims that the runningness (causality) battixe states is irrelevant, it is
difficult to see whytime itself should matter. What significance does it have to the individual statas wh
time sequence they occur in, or that they occuatiry sequence? Note here that in the staticization exercise
one could add to the states all needed information about what (relative)ttimesccurred at in the original
state trajectory, so no relative-time information is lost.

This argument would be negated if it were justifiably maintained that the steuattine necessary reflexively-
acting would not be preserved by such a staticization, no matter how finelgloopped, because e.g. of
chaotic effects that are essential to the original process. So | putdhenant forward as merely sugges-
tive of the point that it is possible that we are not confined to postulatingybiiddt a conscious process
needs to reflexively act upon itself as a process. Rather, that it t@edsthis may follow from principled
considerations.



This Step allows that an episode of consciousness raigbtbe accompanied by processing that does just
react to its own state trajectories as such, ignoring runningness. Buefteadivity would in itself be of an
unconscious sort, because it cannot respond to itselfpascesscomplete with its runningness (its causal
linkage). Not all reflexivity amounts to consciousness.

222 Step 2

But now note an important implication of Step 1. I'll first state it in the intuitive kaage of causality.
The implication is thatausation itself can cause and be causadmore precisely there can be a causal
relationship between something A and something B where an aspect of A amdaspect of B is itself
an instance of causation. For, surely, the reflexively-acting is itsel€aisp of causation. In order for the
causal flow in the conscious process to matter to that conscious prteessusal flow must, as part of the
reflexively-acting, have causal effects on itself.

This contrasts with an ordinary causal flow, as for instance when theithgof a ball causes a window to

break. This is not a matter of causation causing anything, let alone agpéstdf. It is events or states that
are joined in the flow that cause each other—it is not that some part aitsal flowcauses later parts.

The point of my argument is that the flow that ties together the constituentsexed states of a conscious
process, and is separate from those events and states, itself hdpoatesaand susceptibility.

| have used causation as intuitive clothing for the notion of nature unfoldanghysical laws. In non-causal
terms, what the above means is that, within a process that is a consciqguiseesaning (i.e., the unfolding
of nature through time, via physical laws) is itself something that takes pahyisigal laws. Further, this
taking part is its reflexive responding to and acting upon itself. Thus, the d&e of a new type that relate
at least in part to running as such, not just to the normal propertiesadpgen laws. Note thalaws as
such neither run nor take part in laws. Nature runs, via laws (or psreegn: nature is overall a running,
via laws); and it is the running of nature via laws that is itself being said to ive8ong that can take part
in laws. So, for example, the principle of energy conservation doesumgptrather, nature runs in a way
governed in part by the law (or perhaps better: there exists runningstiggiverned in part by the law).
Also, the principle of energy conservation does not take part in lawiserait is running, partly governed
by the principle, that takes part in laws.

The claim of a new level of law that governs running as such is of cautame one.

223 Step 3

Furthermore, the running of the laws referring to the runningness ohaaious process must be an aspect
of the original process itself, simply because the reflexively-acting itufaged to be such an aspect. So
the process is inherently one where some running of physical laws cenagpects of that same running.
The running is in part the reflexively-acting of that same running. Thegss of reflexively-acting is not an
extra process that is, so to speak, “on top of” the running that is engagthe reflexively-acting.

Although the notion of reflexively-acting running is, of course, someawhacure and mysterious, | believe
it is more acceptable than thinking that causation is real and that there asisifig causation. Quite apart
from questions about the physical reality of causation, or the philosapbbaherence of the notion, we



have entrenched intuitive views about what causation is that may get inahefweven conceiving of the
reflexive variety. For instance, we often appear to metaphorically @inakze an instance of causation as
an ordinary commonsense-world physical force exerted by the caasiity on the affected entity (cf. the
force-dynamics approach of Talmy 1988). It is difficult to conceivesath a force-relationship between
two entities astself being a cause or something caused, that is, being an entity that is in adtatenship
with something else (let alone itself).

224 Step 4

Here is the most postulatory part of the proposal. It is the metaphysical thaitr(some suitable form

of) reflexively-acting runnings just feeling in some fundamental form (or has feeling as a constituent
aspect). All feeling in consciousness, at whatever level of complexigpphistication, rests somehow on
this fundamental feeling. | am not here proposing a subject that eagadie feeling, except in that the
guale itself reflexively feels itself.

The fundamental quale envisaged could be described as something ékadfsomething or other” where
there is no sense of what sort of feeling it is or of what is having the fgelindeed, there is nooncep-
tualization here of feeling or of anything else. I'm not proposing that the specidliexive flow is itself
equipped with cognitive powers.

A more elaborate postulate would be that there are several distinct vaonétiesdamental feeling, each
being a different variety of reflexively-acting running, but for simpliditye following will just just stick to
one.

225 Step s

The proposal raises the same “combination problem” much discussed inmeé@panpsychism (see, e.g.,
Weekes 2012). The problem is that of explaining how, say, humandewskciousness, with all its richness,
arises out of the very deep, fundamental consciousness forming the tiésome of) the universe, without
just building some such richness into that deep tissue. Weekes (2012nex}pow a Whiteheadian account
can solve this by appealing to (what | here roughly express as) comgtiation processing over time
involving various forms of high-level conceptualization that is going on withenmental process. | propose
that something like this must hold, although | don’t yet have a detailed atcBerhaps something on the
lines of the detailed mathematical account of of Fekete & Edelman (2011jewheffect state trajectories
respond to themselves, would help. | assume that it is possible for the schnd intensity of feeling, and
its variety, to be the greater the more that the basic reflexively-acting rgrgets bound up in complex
structures of information and processing of information.

When the fundamental quale was said in Step 4 to be part of law-govezfiexiively-acting running, the
door was left open for those laws to engage ordinary aspects of plhysality as well. Suppose that
those ordinary aspects can support, in some ordinary implementationaini@ynation structures and
processing of information structures. Then the quale—or rather, irssapicoccurrence of the quale in
many parts of the overall system—could become attached to such struatdrpsogessing. For instance,
if that processing amounts to processing of visual input, and to the maiteoda representation of the
person’s own body, then the overall array of instances of the quallel tecome mutually structured by



virtue of the structure of the information processing. Quale instances toatdby indirectly interact in
complex ways, forming a dynamic, complex whole. The quale-complex is naeting to itself as a quale-
complex maintained by a particular body that is processing a particular typdgoomation. This is far

from a solution of the combination problem, and may just be a more detailed spé#oifi of what the

combination is in the case of the proposal in this paper, but may be a utetful s

The overall system’s information and processing of it can be a matter offqeligentions, and so on.
There is nothing about processing of such propositional attitudegpénagethat brings in consciousness.
One can have entirely unconscious propositional attitudes and mentakpnog that connects and creates
propositional attitudes. However, when that processing is done thiglugdical processing that rests on the
special, reflexively-acting running as above, then aspects of it caorseious.

2.3 Typeof Physical Matter

The only variety of consciousness we know of securely is human carsess, although many of us may
strongly suspect that some animals are (phenomenally) conscious. Sople pwgy also postulate con-
scious deities, or may feel that they are acquainted with a transcendeti@aosness. But if we ignore
these additional possibilities, it is in principle possible that a conscious gs@am only reside in biological
matter, for some reason. If so, there is something special about biologattdr that allows the reflexively-
acting runningness discussed above, and that cannot be achievall-eraso easily—in matter organized
in some different way.

However, | see no reason to make such a supposition. The fact thatl{hmoosciousness we securely know
of is human consciousness may in part be because we're human antbegeuse so far only humans have
the requisite cognitive apparatus to think creatively about things like caumseess. It would beg the ques-
tion against the possibility of conscious non-biological artefacts to assainpeesent, that consciousness
has to be a process in biological matter. Therefore, | provisionally m®piat itis a fundamental feature
of the universe that running can take a reflexively-acting form and thapttential is not confined to cases
of matter being organized in any particular higher-level way such as iiledsical.

2.4 Some Relationshipsto Other Work

This paper’s proposal is in a similar vein to several other proposalst, Biasnton (2014) quotes Husserl
(1991: 84, 88) as saying

There is one, unique flow in consciousness in which both the unity of thenemenanent time and the
unity of the flow of consciousness itself become constituted at once. ... Gheflthe consciousness
that constitutes immanent time not only exists but is so remarkably and yet intellfigditjoned that
a self-appearance of the flow necessarily appears in it, and theth®fiew itself must necessarily be
apprehensible in the flowing.

This seems to be getting at something like the reflexive runningness essleatibe present paper. The
proposal in this paper is also akin to the idea that fundamental eventsl(act@eions) in Whitehead'’s
philosophy (Whitehead 1929/1978) are subjective experiencers in gomitive sense.



Primas (2007) insightfully discusses mind as being a special case of démefstiescription of the universe
that uses a tensed form of time, involving a Now etc., with the other style usingnteased time used in
contemporary physics (although, importantly, tensed time also appearssitpliy the form of the initial
conditions set up in experiments). This work gives a mathematically preciseaphisticated account of
how a tensed description and an untensed description can be complensgrtamgompatible, while being
able to be rigorously stitched together in an overall scientific account. Amwihe runningness involved
in tensed time is not explicitly given a reflexive quality. Of course, time-flowdnagal is a huge issue in
consciousness research, as borne out by Dainton’s (2014 )surve

The proposal by Fekete & Edelman (2011) is in a somewhat similar vein to dsemqtr paper’s in being
thoroughly process-based, and indeed it rests on a point very muc8thiel in section 2.2. However, it
approaches qualia in a way couched entirely in terms of the trajectoriesed staprocesses, something the
Step 1 discussion rejects as inadequate.

In the proposal of Nunn (2010, 2013), basic qualia arise out a brgak a time-related symmetry at a
fundamental physical level. | understand him to say that there is a qualiisists of what-it-is-like to be,
or to be involved in, this breaking. It is possible that Nunn’s proposakigezialized form of the core of my
proposal. Nunn (2010) gives a highly specific, biochemical clothing t@iuposal, whereas the ideas in
the present paper’s proposal are independent of any particuletndniaical claim and rest on more general
considerations.

The most closely related proposal appears to be that of Baer (2018)is| consciousness involves a type
of self-“explanation” that must refer to processes (cf. Step 1 aghinthermore, the relevant processes are
Whiteheadian fundamental events. Consciousness is what it's like to loéezofynental activity of the sort
described in Baer’s paper, and involves getting into the cycle and feelindltménrough oneself. Baer also
states that (roughly speaking) awareness of self-existence in emputy ispa basic type of consciousness.
This may be similar to the fundamental quale/qualia that the present papepssat says come out of
suitable reflexively-acting running.

2.5 TheComputational Case

The considerations so far, when specialized to the case of consciays#ins, lead to the conclusion that
such a system would need to be suitably implemented in a physical substratwdhads reflexively-acting
physical running. Note that this observation rests only on steps 1-3tiors@c2, arguing for th@ecessity
of such running. It does not rely on the postulate in Step 4 about sactingibeingsufficientfor providing

a quale.

Some further remarks are useful here. Suppose there is a constigsisg) process that consists of a
physically realized running of a computer program. For simplicity, | will coasimhly a sequential program
running on a single CPU, not some arrangement where there is genuaikelgmm between computation
streams. Notice first the simple but crucial point that we do require thegmotp berunning,and that it is
the running process that is conscious, not the program itself as a stifgtictiom of instructions. This holds
most clearly if we think of the program as an abstract mathematical struttutré, also holds even if we
think of a physical realization of the program as a series of marks on a pigeaper or the corresponding
contents of a set of computer memory cells. And even when a running ofdljegm exists it is theunning
procesghat is conscious, not the program.
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In order for the running to be conscious, it must be based on the sphysical, reflexively-acting running
argued for above. Notice here that it is not enough for a program t@bkes (when running) to examine
or reason about its own computational states, or (at another level ofipgtém) its own beliefs, goals,
intentions, etc. Existing Al systems can do this and are not thereby cosdtistiongly presume).

Rather, as a special case of Step 2 in section 2. Qhlsical runningnessf the program must “matter” to
the program itself. Somehow, the progress of the computation has to btedffey the physical reflexively-
acting as above. This could take various forms, but ultimately some state traggitithe program run must
detect aspects of the physical running (causation) that physically borde states together, and | would
conjecture also that in some sense the binding can be affected by acsoltismgefrom program instructions.
Such detecting and affecting must arise through special physical piezpef the device on which the
program is being run, just as programs can interact with clocks, heatseand so forth. However, it is
not yet clear how intimate and complex the tangle of the reflexively-actingimgrand the computational
transitions needs to be.

But, whatever the details, it follows that the full course of the computation tsletermined by the pro-
gram itself as a textual object, or binary-string object in computer memocguse the effect of that special
physical running is not described by the program itself. It's a specatpm-up physical effect that in-
terferes with the program-ordained computational progress. Bottom-ygigath effects in general are of
course not foreign to everyday computation. For instance, hardwaitsfcan affect a program run; or,
more relevantly, the program might access the time values delivered bylaiglte system that measures
physical time or temperature values delivered by a heat sensor in the coampantesuch effects are not
different in principle from non-program-ordained inputs coming froneaternal environment. It's just that
the bottom-up effects | claim are necessary for consciousness avenf special sort, in virtue of involving
special reflexively-acting running.

The above may look like an argument that computation is not sufficient fisadousness. However, this is
only so given a very abstract notion of computation that places few if angtraints on types of allowed
implementation. Whether and how to constrain implementations is at the core of teseussions about
whether computation is observer-relative or not (Putnam 1988; Se28& 1990; and papers Frocs. 7th
AISB Symposium on Computing and Philosophy: Is computation obgetatve? held at AISB50, Gold-
smiths College, London, April 2014). Schweizer (2014), who reprissene camp, cogently argues that
computation in its pure mathematical definition is observer-relative, and isfoinenaot sufficient for ac-
counting for mind, but it is possible to define a more empirically grounded ctatipnal theory of mind by
implementing abstract computation in suitable physical ways.

As far as the Chinese Room is concerned, we should expect the osgstdim of the room and its con-
tents not to be conscious, because unless special measures ardhtakermlementation of the Chinese-
understanding program is not implemented on a substrate of reflexigghgaunning. Certainly, if the
person or persons inside the room doing the individual computation stepdo@ng it consciously, then
there is reflexively-acting running inside them. But this is insulated from timeputation outside the peo-
ple, in the room itself. It has to be that the reflexively-acting running ff@ciethe outcome of computational
steps. But if, by assumption, the people in the room are reliably executirgythlbol manipulation rules,
they are not letting the possible effects arising from their own internalaionsness affect operations out-
side themselves. In sum, the Chinese Room argument shows, not thaistimeresiable computational
theory of (conscious) mind, but that normally considered ways of implengatprogram or emulating its
behaviour will not deliver consciousness.
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3 Waysin Which the Proposal Helps Us

3.1 Help 1. (Multiple) Realization

A tenet presented in section 2.3, that no particular sort of physical(swdh as biological stuff) is needed
for consciousness, is a statement of multiple physical realizability of camswéss. But it is not merely
a postulate, and appears to follow naturally from the idea of qualia arisimg $pecial, reflexively-acting

runningness at a very low physical level. In principle, this may restrictythbe of physical stuff that can be
involved, but it is reasonable to think that the special runningness existsch too fundamental a level of
physical reality to affect the issue of whether, for instance, organic matt®mplex brains is needed for
consciousness.

But just as a claim that consciousness has to rest, say, in biological rhatey&ting at the wrong level

of physics, so talk of consciousness being able to result just from datiqru as traditionally described
misses the crucial point that there mustdoenephysical realization that has the special sort of runningness.
In principle, it could be that the computational or dynamic organization of tistsate needs to be of a
particular form, e.g., organized by a global workspace (Baars 1988aéne & Naccache 2000) or as in
Dennett’s (1991) multiple-narratives account. But it has never bean wley such organization, no matter
how complex, could not be present in a purely unconscious system. Ste@sin section 2.2 argue that the
system would not be conscious unless based on reflexively-actirgicphyunning.

3.2 Help 22 What Has Higher-Order Thought got to do with Qualia?

The consciousness literature has been much concerned, on the dnetirasic qualia such as pain and
colour sensation and, on the other hand, with higher-order thought—vimgg intendings etc, about one’s
own believings, intendings, etc. But do these two matters have anything tdgldeach other, in principle?
Couldn't one exist without the other, especially basic qualia without highager thought? Wouldn't this in
particular be what consciousness in some non-human animals must be lilkxist#? These questions are
relevant to two related but distinguishable debates about the relationghiedrethought and qualia.

The first debate exists because of theories that qualia arise fromiesuffjcdeep higher-order thought

(Carruthers 2011; Van Gulick 2014). Such claims seem not to rely oamsideration of a particular sort

of physical substrate for thought, but just on higher-ordedness.itéédtile | cannot do justice here to the

extensive discussions about this idea and other aspects of Higher-Ordught/Perception (HOT/HOP)

approaches to consciousness, some remarks are in order. Theeasoas to be sceptical that higher-
ordedness of thought is enough generate qualia (although ihelpyo do so in some cases). An Al system
reasoning about its own beliefs (via a simple modal logic of beliefs, sayjl d@ureasoning about its beliefs

about its beliefs, etc., to any degree of nesting, but it is doubtful that ey strong-Al advocates would

claim that the system is thereby phenomenally conscious. Also, even ifrkogiher thought somehow leads
to qualia intrinsic to thinking, it seems remarkable to propose that it is resgerisitbasic qualia such as

pain, as this would force the strong step of excluding the possibility thaturesathat have no higher-order
thought can experience pain (unless there were an entirely sepasaterpain to arise).

This paper’s proposal provides an alternative view. It claims thatqigeéeaction is central to the claimed
special type of runningness, which is central to qualia. The fundamfemtalof reflexive action that this
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paper proposes that runningness can have can be combined with saiaipiex information processing
(which would otherwise be unconscious) to deliver conscious, qualiaechhigher-order thought. But the
fundamental quale from the reflexively-acting running also supporsdegnitive or non-cognitive feelings
such as pain, through complexes of proprioception, etc. So this is whydfaikd aspects of consciousness
such as conscious higher-order thinking and primitive qualia such asptirexist in human consciousness.
They have a common cause.

And note that the reflexivity of the special runningness is so basic angcognitive that a consciousness
may well not possess introspective thoughts, or thoughts at all, in the séimolving relatively complex
propositions. Thus the proposal allows living beings to have pain andnvigialia, say, even though the
beings cannot think about anything, in the normal everyday senseiokittiy.”

The second debate is about the existence of a special, purely coghiémempenology (see Bayne & Mon-
tague 2011). Some researchers (e.g., Tye & Wright 2011) claim that thleee are qualia in thinking (as
opposed to perceiving and emoting) they are actually the qualia that ar@ ifoperceiving (seeing, perceiv-
ing one’s body state, etc.), engaging in imagery (visual, auditory, kinetistltc.), or emoting. Opponents
claim that conscious thinking can have additional, “proprietary” qualidindily different from qualia of
perception, imagery or emotion. For instance, Shields (2011) claims that dinerproprietary qualia in-
volved in curiosity, wondering, remembering and so forth, while Robin204.1) claims that there are only
more “frugal” proprietary qualia such as certain forms of approprisggsneonfidence, and affirming. The
present proposal currently has less to say on this debate than on théfirdeveloped in this paper, the
proposal neither supports nor undermines proprietary qualia. Thectedy point at present is that, if the
fundamental quale has a temporal quality (see section 4), then we geethetion that qualia in conscious
thought will have a temporal aspect, as do all other qualia (see againrsétio

3.3 Hep 3: TheFelt Difference and Generic Sameness of Qualia

Different qualia in human consciousness are of course differelimfmse—being in pain feels very different
from seeing something. But there isn’'t a separate hard problem otiousmess for each one, possibly
requiring distinctly different principles. It seems to be generally held thateifcould explain how, for
instance, visual qualia arise in a physical universe, an essentially simjganation, differing only in
subsidiary detail, would apply to how other qualia arise.

The non-separation of the problem of qualia into separate, disconn@oteéms per quale no doubt reflects
our commonsense intuitions that all our feelings have something in common—ishaneintuition of a
generic category of feeling. It seems reasonable to suppose thatigrarentuitive hierarchy here. The
guale of seeing red is different from the quale of seeing green, libtdre special cases of a more generic
guale of seeing-a-colour. Similarly, the different qualia of hearing aexial cases of a more generic
hearing-a-sound; and generic seeing-a-colour and generic gemsound are special cases of a generic
feeling covering all qualia, which we could call feeling-something. But tirestjon iswhyis there such a
generic feeling-something?

This paper’s proposal points towards an answer to this question. Naatleyalia somehow rest, at least
in part, on the fundamental quale that is an aspect of physical reflgxaeéing running. In the Introduction
it was suggested that this quale may amount just to a feeling of existence nwithexent reflexive quality
of feeling-of-being-a-feeling. By way of an alternative, Step 4 in sec?@ suggested that the quale could
be described as something like “feeling something or other” where theressms® of what sort of feeling
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it is. The generic feeling-something of human consciousness could dherieé nothing more than the
fundamental quale. Or, it might be an enriched, higher-level versitim®fuale, affected by concepts such
as the self arising from higher-level cognition.

4 Temporal Consciousness and a Sub-Proposal

There is a natural suggestion one can make about the fundamentaligiabpia reflexively-acting physical
running. The very idea of “running” (the time-evolution of some portion afune as governed by physical
laws) suggests that the quale includes a sense of a moving now: a combufadideeling of a now and
a feeling of time passing. This is not imbued with any conceptualization of timeyosemse that time is
passingor any specific entity. Rather, it is the quale that might be described as thla¢ef sontinuation.
So, whereas without this step the quale could be called something like the fe&fognething (cf. section
3.3), now we enrich this by adding a temporal aspect. The suggestion bwitsidtuitively to the idea that
the fundamental quale consists just of a feeling of itself progressingghrtime.

According to this paper’s proposal, all qualia are ultimately based, in a wayoybe clarified, on the
fundamental quale. If this quale is temporal, then, in studying non-fundaingualia, it is natural first
to consider temporal qualia at the level of human common sense, suchrgdagvéeelings that one is
moving through time, or that time is passing slowly for oneself, and qualia coimcechanging states
such as movements in the environment or of one’s own body. Our actesy,day qualia of “now,” “time
passing,” etc. derived in part from the basic, special runningnesggh many layers and tangled systems of
proprioception and cognition about oneself and the world. This allowshmdggical variability, distortion
and illusion in temporal qualia, e.g. being wrong about order or simultangitygxing a varying sense of
how fast time is passing.

A piece of supporting evidence for a central role for temporal qualia neagsfollows. A person can lack
gualia of pain, colour (or vision as a whole), smell, and so forth. Suclplpgaresumably normally still
retain temporal qualia. The question is whether a person could lack all tahtualia but still be conscious
and thus have non-temporal qualia. The literature on consciousnagssssithat there is general agreement
that qualia of pain, colour, etc. inherently involve a sense of the feelimgjimg over a (possibly very
short) period of time. The sense of something existing, even without chamgea period of time, such
as an unchanging musical note or an unchanging colour, is itself a partpyetal quale. Dainton’s (2014)
survey of temporal-consciousness research bears this out, despigmgjecof different theories about the
nature of our temporal consciousness. Even theories that suppoHeetieais a series of instantaneous acts
of awareness behind our temporal consciousness agree that aumpdieal experience always inherently
includes impressions of duration and succession.

So, there seems to be something especially important about temporal quaiss iffimediately explained
if the fundamental quale in this paper’s proposal is temporal. It is not eleather other proposals about
consciousness can so readily explain why, e.g., a colour quale shdulelven be experienced along with a
sense of time passing.

Of course, one can be concentrating on things other than time, and banamare of how much time has
passed or is passing. This perhaps arises in states described asitbiadglow.” But is not clear that
such states lack any sense at all of time passing: it's more that theretng feletime passing pleasurably
and effortlessly, a feeling of being caught up in something with its own momennaeed, it is revealing
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that the metaphorical label used is “being in the flow” rather than “beingbtite flow.” Another famous
type of case to consider is certain types of mystical state where there mayemsea of being above time
and comprehending eternity. But it's not clear that the mystics in questionadrstill experiencing time
passing: even if they perceive the normal earthly time dimension as a timelggstua conceivable that
they still experience a separate passage of time in their own consciouBeessise of the uncertainty about
whether conscious experience without any temporal qualia is possiblsyggestion that the fundamental
guale is temporal must remain more provisional than the main proposal.

It is nevertheless interesting to locate the suggestion in relation to the syni@gibton (2014) of stances
on temporal consciousness. Dainton categorizes the stances into CindRedtictional and Extensional
theories, each of which have multiple variants, and all of which have prabl@here is no space here to
discuss the range of possibilities, but in brief the present paperopabgincluding the present section’s
temporal sub-proposal) seems to fit best with the Extensional view, whoefillisg a possible gap in it.
The Extensional view analyses temporal consciousness into intervatalitkatme and in each of which a
succession of events in the situation being imagined or perceived (e.dl. balnacing) are co-represented
in some way. It seems that phenomenology of duration, succession andgeclre just assumed to be
inherent to these intervals, which have internal phenomenal unity. Howthere is no explanation of
this phenomenology. (This may sound mysterious, but the other typesafratdtave their own mysterious
elements.) This paper’s proposal may help to found such an explanattbat the phenomenal unity within
an experiential interval could be based on the fact that running of amyakes time, and the fundamental
guale isinherentlya matter of an instance of running that is reflexively acting upon itself oy@riad of
time. Different phases within this instance could be bound up with repregaTgaf different moments in
the situation being thought about.

5 Final Remarks

| have noargumentthat a suitable form of reflexively-acting running is sufficient for thegemce of qualia.

It is just a postulate. However, | believe that this postulate is more realsottan, say, the idea that
sufficiently complex, suitably organized abstract computation, when implechémtghysical matter in
familiar ways, canpso factobe conscious. This comes down to the points in section 2.5, about the difficulty
or impossibility of capturing, in a normally-implemented computation, the required tfpreflexively-
acting physical running (or, in more intuitive language, capturing theiredueflexive form of physical
causation). Rather, some special form of implementation is needed thaistbb/special reflexive running
and that allows the computation to interact with it.

Notice that the argument for that need in Steps 1 to 3 in section 2.2 does ifdhithale the postulate that
the reflexively-acting running constitutes a quale and is therefofficientfor at least a primitive form of
consciousness. That sufficiency postulate only comes in Step 4. Timaangin Steps 1 to 3 merely seeks
to show that the reflexively-acting running is necessary for conso@sss Thus, any account that does not
feature such running, including any computational account where therimepl&tional substrate doesn't
feature it, fails anecessargondition whose support does not depend on the postulate in Step 4.
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