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What  condition s sroul d a  theor y o f 
consciousnes s me«"t ? 

Bernard J. Baars 
SUNY Ston y ft-ook 

M s pape r  i s writte n i n th e ncmviolio n 
tha t  theorie s o f  consciousnes s toda y .tt o i n th e 
same situatio n tha t  semanti c theorie s w'>r r  i n a 
decad e ago .  A t  tha t  tim e tr.er e wa s a  widesprea d 
belie f  tha t  semantic s wa s a n essentiTll y  in.-̂ ol -
ubl e puzzle ,  tha t  muc h mor e dat a wouU '  hav e t o 
be collecte d t o constrai n adequat e t fory .  I n 
th e event ,  i t  turne d ou t  tha t  th e rea l  obstacle s 
wer e conceptua l  rathe r  tr.a n empirica l  .  Oic e th e 
actua l  condition s t o b e me t  b y a n adequat e 
semantic s ar e specified ,  th e theoretica l  option s 
ar e vastl y reduced .  Further ,  condition ? o n seman -
ti c theor y wer e no t  difficul t  t o find :  al l  suc h 
theorie s mus t  b e abl e t o handl e discours e refer -
ence ,  paraphras e generation ,  questio n answering , 
th e detectio n o f  anomal y an d contradiction ,  an d 
th e abilit y  t o resolv e ambiguitie s a t  al l  level s 
of  analysis .  Unti l  peopl e looke d a t  thes e actua l 
constraints ,  n o progres s coul d b e made .  an i  th e 
proble m wa s treate d a s insoluble .  Similai'ly , 
unti l  w e actuall y loo k a t  widely-accepte d con -
straint s o n tl-.eor y o f  consciousness ,  th "  topi c 
wil l  b e treate d a s fuzzy ,  mystical ,  an d insoluble . 

Wrat  ar e th e condition s fo r  a n adequat e 
treor y o f  consciousness ? First ,  w e ca n specif y 
some pre-theoretlca l  criteria ; 

1.  A n adaptiv e construc t  .  Conscj-̂ iisn«s s 
shoul d b e treate d a s a  cognitiv e construc t  muc h 
lik e an y otr.er ,  witr .  a n adaptiv e information -
proces s inp ,  function . 

2.  Relationshi p t o oti.e r  construct s .  Th. e 
propose d construc t  sroul d b e distin -̂ t  frrx n 
others ,  bu t  explicitl y  relate d t o perception , 
memory,  intentionality ,  executiv e fun';lions , 
automaticity ,  availability ,  th e "interna l  mono -
logue" ,  tr. e subjectiv e observer ,  an d especiall y 
attention . 

3.  Wr.a t  i s  UNconscious ? A  tr.e.'r y . f  con -
sciousnes s shoul d giv e a  (principled )  explanatio n 
of  th e differenc e betwee n consciou> ^  -inr i  iin-"n -
sciou s processes . 

1.  Respec t  fo r  common-sens e r̂ vcholof. v . 
Ther e i s a  worl d o f  differenc e betwee n h?Dtstrap -
pin g one' s way  beyon d common sens e a-i 1 hlindl y 
Ignorin g it .  Common sens e i s ou r  startin g point , 
and w e canno t  eve n as k abou t  th e natur e o f 
consciousnes s withou t  it . 

5.  Empirica l  referenc e .  Finally ,  a  clear , 
empirically-base d domai n shoul d b e specified . 
Table s 1  an d 2  sho w a  numbe r  o f  contrastin g pair s 
ol  claim s abou t  simila r  consciou s an d unccnsciou s 
processes .  Th.es e claim s command a  wid e cons<-:;su s 
among psychologists .  Tr. e jo b o f  theor y i s th'> n 
t o fi t  som e explanator y mode l  t o th e constraint s 
i n th e simples t  possibl e way . 

Tabl e 1 :  Capabilit y  Constraint s 
on a  theor y o f  consciou s contents . 

Conscious Processes vs. Unconscious processors 

1. Computationally Highly efficient in 
inefficient .  specializer /  tasks . 

2. Great range, h Limited domains K 
relationa l  capacity .  relativ e autonomy . 

3. Apparent unity. Very diverne, parallel, 
seria l  ity ,  i  limite d an d togetr.«> r  hav e 
capacity .  grea t  capacity . 

Tabl e 1  show s som e Capabilit y  Constraint s , 
whic h indicat e th e capacitie s an d limitation s o f 
consciou s vs .  unconsciou s phenomena .  Fo r  example , 
i f  w e us e th e ter m "computationa l  efficiency "  t o 
mean th e abilit y  t o wor k ou t  som e algoritrj n 
quickl y an d withou t  error ,  i t  i s  clea r  tha t  whol -
l y consciou s processe s ar e no t  computationall y 
efficient .  Eve n simpl e additio n o r  subtractio n 
i s performe d slowl y an d wit h a  goo d chanc e o f 
error .  I t  appear s tha t  th e grea t  bul k o f  far t 
and efficien t  processin g i s don e b y a  larg e se t 
of  specialize d processors .  Iher e i s muc h neuro -
physiologica l  evidenc e t o thi s effec t  a s wel l 
(Geschwind ,  1979) . 

Ih. e grea t  rang e an d diversit y o f  consciou s 
content s seem s t o compen-at e fo r  thes e efficienc y 
limits .  Peopl e ca n b e consciou s o f  virtuall y an y 
energ y patter n impingin g upo n an y sensor y system , 
down t o singl e proton s hittin g singl e visua l  rec e 
tors .  B y mean s o f  consciou s biofeedback ,  on e ca n 
gai n voluntar y contro l  ove r  th e action s o f  two -
neuro n spina l  moto r  units .  Etc .  Or  on e ca n b e 
consciou s o f  event s tha t  requir e enornoo s cooper a 
tiv e activit y betwee n man y million s o f  neurons . 

Further ,  consciou s content s alway s appea r 
internall y consisten t  a t  an y on e time ,  eve n i f 

thi s consistenc y i s spurious .  Thi s I s i n apreeme n 
wit h th e fac t  tha t  consciou s capacit y i s limite d 
and tha t  th e content s o ^  consciou s nes s appea r 

seriall y .  Thes e fact s belon g together :  I f  ther e 
must  b e interna l  consistenc y a t  an y on e time , 
the n ther e i s a  clea r  capacit y limi t  fo r  incorpo -
ratin g mutuall y inconsisten t  contents ,  an d suc h 
mutuall y exclusiv e content s mus t  als o appea r 
serially . 

I n contras t  t o consciou s processes ,  th^r e i s 
reaso n t o thin k tha t  unconsciou s proi'cssor s ca n 
operat e autonomousl y i n thei r  specialize d dr.nain s 
withou t  difficulty ,  becaus e the y ar e isolate d 
fro m eac h other .  Tne y see m t o b e highl y diverse , 
operatin g fast ,  efficiently ,  an d i n parallel . 
Take n a s a  whole ,  th e se t  o f  al l  unconsciou s 
special-purpos e processor s ha s a  ver y grea t 
capacit y Indeed . 

Tnes e Capabilit y  Constraint s hav e le d me t o 
associat e consciousnes s wit h a  well-knovv n 
information-processin g configuration :  A  globa l 
data-base ,  operatin g i n a  ver y large ,  distribute d 
system ,  fe e globa l  dat a bas e i s essentiall y  a 
centra l  informatio n exchang e whic h p-̂ rmit s 
otherwis e autonomou s specialize d processor s t o 
interac t  wit h eac h other .  Representation s i n 
th e globa l  dat a bas e ar e globall y distributed , 
so tha t  an y on e o f  a  myria d specialist s ca n 
respon d t o th e globa l  information ,  an d som e se t 
of  specialist s ca n cooperat e i n retur n t o creat e 
anothe r  globa l  representation . 

I n thi s system ,  globa l  processe s ar e 
inefficient ,  slow ,  an d error-pron e becaus e the y 

requir e cooperatio n betwee n differen t  s t̂ s  o f 
specialists .  Ye t  globa l  informatio n wil l  hav e 

grea t  range ,  diversit y an d context-sensitivit y 
precisel y becaus e i t  involve s interactio n betwee n 
many specialize d processor s i n th e system .  Globa l 
informatio n wil l  show  apparen t  unity ,  becaus e 
inconsisten t  globa l  representation s wil l  lea d t o 
competitio n betwee n mutuall y exclusiv e special -
ists ,  whic h wil l  caus e th e globa l  representatio n 
t o becom e rapidl y unstable .  Tĥ er e wil l  tr.u s b e a 
narrowl y limite d capacit y t o displa y mutuall y 
competitiv e content s a t  an y on e time ,  nn d thes e 
wil l  hav e t o b e displaye d serially .  I n thi s 
way,  al l  th e Capabilit y  Constraint s o f  labl e 1 
can t> e show n t o appl y t o globa l  representation s 
i n a  distribute d system .  Bu t  thi s i s no t  th e 
whol e story . 
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Tabl e 2 :  Boundar y constraint s o:v n w. " 
content s o f  consciousness . 

ConsciOLi S pr.e r r'̂ men a 
'Ji'iiu l  Igneou s oases : 

1. Percepts. 

2. Input consistent 
witr .  context . 

Djacf.ronic cases: 
3.  Percepts . 

14. Any cf.ange in a 
l-.abituate d stimulus . 

Unconsci'̂ u s pr.fiionien a 

orp.nni7" i-" -opi s. 
Inpu t  ini;or-istr>n l 
witr .  cont"x '  . 

Pre-p'^'^fptual 
procesji-r-, . 

Habitu.it"f |  percept . 

Conside r  th e conscious-unconsciou s contrast s i n 
Tabl e 2 ,  entitle d Boundar y Constraint s — a 
well-i'.:i3w n se t  o l  lactr > 3'>ou t  percepti:)n .  I'" i  ,jept s 
ar e conscious ,  bu t  tr. e rapi d pre-percptuT l 
r.ypoth.esis-testinp ,  tr.-i' ,  i s  neede d t o "."tablisr .  th e 
consciou s percep t  i s  unconscious .  FurtK-^i'nne . 
th e p̂ ,ysica l  stimul i  tha t  lea d t o th e cMn.'Moii s 
percept s ar e onl y consciou s i f  the y ar "  •Icfin^ d 
withi n a  stabl e se t  o f  contextua l  constraints . 
These contextua l  constraint s ar e n«>'>'ie d t o pro -
vid e tr. e presuppositiona l  backgroun d fo r  th e 
percpts ,  an d tr.e y ar e no t  conscious .  Ir. r  pr.ysi -
cal  stimul i  tr.emselve s ar e no t  cony c i->u-- .  "Ithe r 
i f  th e appropriat e contextua l  back?,rou:i d i s 
missinp .  Further ,  percept s tr.a t  ar e Ir.oiou'.r.l y 
analyze d dro p ou t  o f  consciousnes s (hnbituatio n 
and automaticity) . 

Ih:es e fact s impl y tha t  consciou s content s 
involv e mor e tha n jus t  globa l  information .  IV.e y 
need t o b e stabl e an d coheren t  ,  t o accomodat e 
th e fac t  tha t  rapi d pre-perceptua l  pro-°ssin g 
i s no t  conscious .  Further ,  fo r  a  globa l  represen -
tatio n t o b e conscious ,  i t  mus t  b e abl e t o trigge r 
widesprea d adaptio n i n th e nervou s syste m — 
onc e thi s adaptatio n ha s occurred ,  th °  consciou s 
percep t  become s unconscious ,  presumabl y becaus e 
i t  ha s no w becom e a  par t  o f  th e stable ,  presup -
positiona l  background .  T o pu t  i t  al l  tof^ether , 
then :  consciou s content s mus t  b e globa l  , 
coherent ,  an d informativ e . 

A firs t  approximatio n t o a  syste m tha t  fit s 
thes e constraint s i s  show n i n Figur e 1 . 

Figur e 1 

Globally Dlstributetl Information: 

CONSCIOUS 

CONTENTS 

Consciou s content s ar e no t  onl y globs] ,  hu t  al s 
coherent ,  becaus e internall y inconsisten t  ^nntent s 
woul d impl y competitio n betwee n differe-^ t  s'-t s o f 
specialists .  An y activ e competitio n vrjul d rapidl y 
remov e th e incoheren t  representatio n f n n fr. e 
globa l  dat a base . 

Figui- e 2  present s a  mor e refine d sy«;t°i i  t o 
fi t  th e constraint s se t  ou t  i n Table s i  .tv )  2 , 

Figur e 2 . 

ENERGY PATTERNS 

f f f * f 

INFORMATION 

Globally Distributed 

Adaptin a 

Specialist s 

Stabl e Contextua l  Specialist s 

Tne globa l  representatio n i s  no w show n t o b e 
bounde d b y a  se t  o f  stabl e contextua l  ?pecialist s 
whic h provid e th e presupposition s wit-hi n whic h th e 
globa l  representatio n i s  defined .  Howeve r  tr. e 
contextua l  specialist s ar e no t  themselve s conscious . 
Othe r  specialist s ar e i n th e proces s o f  adaptin g 
t o th e globa l  representation .  Onc e a^Japtatio n i s 
complete ,  th e globa l  representatio n fTlr r  (ro m 
consciousness ;  i t  become s par t  o f  th e contextua l 
background ,  thoup, h i t  •  mtinu-' s t o constrai n 
othe r  consciou s contents . 

Thi s fina l  mode l  ca n handl e al l  th e majo r 
empirica l  constraint s o n theor y liste d above : 
Consciou s content s mus t  b e global ,  internall y 
coherent ,  an d informativ e (i.e. ,  abl e t o trigge r 
widesprea d adaptation) . 

Tri s theoretica l  approac h i s  tr' -  )t." d i n muc h 
greate r  detai l  i n Baar s (i n press )  an d IVia r  s  an d 
Mattso n (i n press) . 
Baars, B.J. Conscious contents provide the 
nervou s syste m wit h coherent ,  globa l  info i  mition . 
I n R.J .  Davidson ,  G .  Schwartz ,  an d P .  f̂ .aplr o 
(eds. )  Consciousnes s an d self-regula t  io n Vol . 
n i  ,  NY :  Plenun ,  i n press . 

Baars ,  B.J .  an d Mattson ,  M.E .  Consciousnes s 
and intention :  A  framewor k an d som e evidenr^e . 

Cognitio n 4  Rrai n Theor y ,  I n press . 
Geschwind ,  N .  Specialization s o f  th e f.tna n 

brain .  Scientifi c  American .  ^1 1 J j )  .  IT^Q ,  180-?01 . 

Spaclol l  i« d Syit«m s 

(Urtcensc lout ) 

Not e tha t  consciou s content s a i  "  plohall y 
available ,  bu t  mos t  detaile d informatio n r '  ••"'"ss -
in g i s  performe d locall y b y a  larg e .'" t  o f 
specialized ,  distribute d processors .  Ih "  ?r-"ial -
Ize d processor s maintai n th e processm p ini '  iative . 
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