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Autho r ' s  No te

A t  t he  f i f t h  ne twork  mee t i ng  o f  t he  P ro jec t  on  Goa ls ,  p rocesses ,  and
fnd i ca to rs  o f  Deve lopmen t  (GprD)  o f  t he  un i t ed  Na t i ons  un i ve rs i t y ,  27
July to 5 August  1980 in Montreal - ,  canada,  the members of  l , tork ing Group
C  ( J a n  D a n e c k i ,  D i e t r i c h  F i s c h e r ,  I r i s  F i t z p a t r i c k - M a r t i n ,  J o h a n  G a l t u n g ,
Pa t r i ck  Hea ley ,  Hossam rssa ,  Aoo l f o  Masca renhas  and  R .K .  s r j - vas tava )
c o m p ì l e d  a  l i s t  o f  s i x t y  m a j o r  t r e n d s  i n  t h e  w o r l d  t h a t  a r e  s i g n j f i c a n t
f rom GPID 's  deve lopmen t .  t heo ry  v rewpo in t .  Th i s  no te  rep resen ts  a  f i r s t
at tempt at  br inging some order  in to th is  more or  less ranciom l j -s t  o f
f r c n d q  -  c l : q q ì  f r r i  n n  t h p m  i  n f n  1 - r o n d  € : m i  I  i  e c  a n d  n r o q o n t - q  c n m o,  v r s J J r ! l  r r r ì J  L r r u  - q r r l r  l r s J  f  a r r u  | , r  u J u r r u r  o u l r t s

hypotheses about  Lhe snapes of  these t rends and causal  l - inks among
them.  A  f i r s t  d ra f t  o f  t h i s  pape r  was  p resen ted  and  d i scussec l  a t  t he
cP lD  mee t i ng  on  soc ia l  r nd i ca to rs  i n  os lo  ,  L1  t o  19  oc tobe r  1980 ,  and
I  app rec ia te  t he  use fu l  sugges t i ons  rece i ved  on  tha t  occas ion .  I  am
gra te fu l  t o  many  peop le  f o r  a  d i scuss ion  o f  i deas  con ta ined  he re ,  bu t
pa r t i cu la r l y  t o  Johan  Ga l tung ,  a  neve r - ceas ing  sou rce  o f  new  ideas .
O f  r - o t t r q r .  T  e  l n n e  a r n  r c q n o n q i  h l  e  f o r  t h e  o n i  n i  o n q  e v n r p q q o d  h o r o  a n r rv r r J  e ^ t , t  r r u r  u  .  r u r _ y

f u r t he r  commen ts  and  c r i t i c - i sms  w i l l  be  g rea tJ "y  app rec ia ted ,  i nc lud ing
in  pa r t i cu la r  i n fo rma t i on  on  s iqn i f i can t  t r ends  tha t  mav  have  been
ove r -LooKed .

This paper by Dietrich Fischer was based on the work done by Working Group C at the GPID V Network
Meeting, Montreal, 27 July to 5 August 1980. lt was first presented at the Indicators sub-project meeting,
Oslo, 17 to 19 October 1980. lt can be considered as a contribution to the Indicators sub-project and the
integrative process in Working Group C in GPID.

Geneva,  Apr i l  1981

This paper is being circulated in a pre-publication form to elicit comments from readers and generate
dialogue on the subject at this stage of the research.
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1 .  l n t r o d u c t i o n

rn  t he  second  ha l f  o f  t he  20 f_h  cen tu ry ,  f a r_ reach ing  changes

take p lace in  the r . ior ld  at  a rnore rapi  d rate than ever  bef  ore in

human  h i s to ry .  Poss ib i l i t i es  f o r  t he  f u tu re  a re  w ide  open ,  be tween

sa t i s fac t i on  o f  human  needs  and  a  decen t  l i f e  f o r  a l l  peop le  f o r

t he  f i r s t  t ime ,  o r  des t ruc t i on  o f  a l l  l i f e  i n  a  l a r c l e  nuc lea r  wa r .

As the pr imary motor  of  these cha.nges I  see a posi t ive

feedback loop betveen technological .  innovat ions and the g loba1

spread of  new ideas.  A specia l  case of  new tectrnologies are new

means of  communicat ion,  t ransportat ion,  and informat ion processing.

These technologies make possib le the rapid exchange of  new (and o ld)

ideas around the ear th.  This in  turn leads tc  the more rapid

development  of  new ideas,  ínc luding new tectrnologíes as a specia l

c a s e .

This pr imary loop may be seen as consist ing of  the in teract ion

o f  t he  f o l l ow ing  fou r  f am i l i es  o f  t r ends :

( r )  G row th  and  expans ion  o f  know ledge ,  i n  pa r t i cu la r  o f  sc ience

and technology

(2 )  I n fo rma t i on ,  commun ica t i on ,  t r anspo r ta t i on

(3 )  The  g loba l  sp read  o f  i deas

(4 )  The  b reakdov rn  o f  t r ad i t i ona l  cus toms  and  be l i e f s ,

o f  p re jud i ces  and  o f  s te reo t r rpeC ideas .

More about  the nature of  these and the fo l lowing major  t rends

w i l l  be  sa id  i n  sec t i on  2 ,  whe re  i nd i v i dua l  t r ends  w i t t r i n  t hese

f a m i l i e s  a r e  l i s t e d .
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Diamet r i ca l l y  opposed  to  t hese  fou r  t r end  fam i l i es  one  can

a l so  obse rve  the  fo l l ow ing  fou r  ma jo r  coun te r - t r ends :

(1 ' )  The  accumu la t i on  and  sp read  o f  supe rs t i t i ons ,  f a l sehoods

and  l i es

(2 ' )  Imped imen ts  t o  t he  f r ee  f l ow  o f  i deas ,  peop le  and  goods

( 3 ' )  D i f f e r e n t i a t i o n  o f  k n o r v l e d g e  a n d  b e l i e f s ,  f o r m a t i o n  o f  n e w

d iv i s i ons  i n  peop le rs  pe rcep t i ons

(4 ' )  Emer :gence  o f  new  dogmas ,  f ash ions  and  p re jud i ces .

The above four  pai rs  of  t rend fami l ies may be seen as

in te rac t i ng  v i t h  ano the r  f ou r  pa i r s .

( 5 )  D e c e n t r a l i z a t i o n  ( t e c h n o l o g i e s  f o r  s e l f - r e l i a n c e )

(5 ' )  Cen t ra l i za t - i on  ( t echno l -og ies  c rea t íng  dependence ,  mu tua l  o r

one-s ided )

(6 )  L ibe raL ion  (movemen ts  f o r  no re  au tonomy  a t  eve ry  I eve1 )

( 6 '  )  E x p l o i t a t i o n  ( a u t h o r i t a r i a n i s m ,  r e p r e s s i o n )

(7 )  G1oba l  consc : i ousness  ( t he  emergence  o f  sys tems  o f  i deas

which lead to peace and development)

( 7 ' )  E t h i c a l  d e c a y  ( t h e  d i s s o l u t i o n  o f  t r a d i t i o n a l  v a l u e  s y s t e m s

withoub replacement ,  or  the emergence of  destruct ive

ideo log ies  )

(B )  Res i l i ence  (an  adap tab le  sys tem tha t  suppo r t s  su rv i va l  and

peace  )

(8 ' )  Vu lne rab i l i t y  (moves  towards  a  sys tem wh ich  causes  con f l i c t s

and is prone to breakdor'rrs ) .

Mos t  o f  t hese  s i x teen  fam i l i es  o f  t r ends ,  sho rvn  aga in  i n

F igu re  1 ,  i n te rac t  w i t h  one  ano the r  t o  a  g rea te r  o r  l esse r  ex ten t ,
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strengthening or  weakening one another .  Sect ion 2 \ ' r i11 l is t

i nd i v i dua l  t r ends  g rouped  i n to  t hese  fam i l i es .  Sec t i on  3  v Í1 f

g i ve  some examp les  o f  causa l  i n te rac t i ons .  Sec t i on  4  w i l l  d i scuss

l rhat  laws of  mot ion g ive r ise to what  curve-shapes for  t rends,

Sect ion 5 conta ins some remarks on counter t rends,  and Sect ion 6

on  des i rab le  and  undes i rab le  t r ends .  Sec t i on  7  b r i e f l y  d i scusses

s t ra teg ies  t o  i n f l uence  and  "bend"  t r ends .  I n  Sec t i on  B  a re  some

concluding remarks.  An appendix l is ts  tentat ive indicators for

t rends,  and my pre l iminary h l rpotheses regarding t t re shape of

t rends and the current  posi t ion on these t rends.

(1 )  Growth  o f  knov ledge ,
espec ia l l y  sc ience
and technology

( 2 )  I n f o r m a t i o n ,
commun ica t i on ,
t r anspo r ta t i on

( 3 )  C f o n a l  s p r e a d  o f
i deas

(4)  Bre.rkdor"n of  t radi ' t . ions
and  p re jud i ces

( 5 )  D e c e n t r a l i z a t i o n

( 6 )  L i b e r a t i o n

(7 )  c roba l  consc iousness

( 8 )  R e s i r i e n c e

F iqu re  I

( 1 ' )  A c c u m u l a t i o n  o f  l i e s
and  supe rs t i t i ons

( 2 ' )  B a r r i e r s  t o  f l o w  o f
i deas ,  peop le  and
goods

( 3 ' )  N e w  d i f  f  e r e n l - i a t i o n s
n f  n o r r - o ^ + ' i O n S

r u  !  e e F  u _

(4 ' )  Emergence  o f  ne r r r  dogmas ,
fash ions  and  p re jud i ces

(  5 ' )  C e n t r a l i z a t i o n

( 6 ' )  E x p l o i t a t i o n

( 7 ' )  E t h i c a l  d e c a y

(  8 '  )  vu tne rab i l i t y

E igh t  pa i r s  o f  d i ame t r i ca l l y  opposed  fam i l i es  o f
t r e n d s .  T r e n d  f a m i l i e s  ( 1 ) - ( 4 )  a l t  m u t u a l l y  r e í n f o r c e
one another ,  and form the pr imary mot ive force for
the rapid change dur ing +-he last  few and the coming
decades,  a lso in  other  at :eas of  t rurnan concern.  Most
of  these s ix teen t rends in teract  v i th  one another ,
to a greater  or  lesser  extent .  Some examples of  the
ma in  causa l  i n te rac t i ons  a re  d i scussed  i n  sec t i on  3 .
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2 .  Fami l i _es  o f  t r ends

The  p roposed  c l -ass i f i ca t i on  o f  t r ends  be low  i s  obv ious l y

only one among many possib le groupings.  I ts  purpose is  to t ry

to obta in a bet ter  understanding of  the main t rends in  the wor1d,

and the mechanisms by which they strengthen or weaken one another.

Each indiv idual  t rend l is ted as a member of  a fami l -y  could again

be seen as a fami ly  in  i tse l f ,  wi th subtrends,  and subtrends of

subtr :ends etc.  For  example,  the movement for  a l ternat ive ways of

l - i fe  ( t rend 6,1)  can be subdiv ided into those vho only dream about

i t  bu t  do  no th ing ,  t hose  who  p rac t i ce  l im i t ed  fo rms  o f  i t  ( e .S .

eat ing heal th food)  but  remain in  the main st ream of  society,

and those who r+ i thdraw complete ly  f rom the dominant  \ . ray of  1 i fe .

Each of  these three major  t lpes of  movements could again be

subdiv ided into many f iner  t rends,  according to the issues ra ised,

o rgan i za t i ona l  f o rms ,  e t c . *

The l is t  o f  t rends here is  a lso obviously  b iased towards

the socia l  sc iences,  ref lect ing the composi t ion of  the group that

p repa red  the  o r i g i na l  1 i s t .  A  g roup  o f  na tu ra l  sc ien t i s t s  m igh t

have broken do.rnrn ecological  t rends in to greater  deta i l - . **

Bear ing in  mind these reservat ions,  here is  a proposed

g roup ì -ng  o f  t r ends  by  s i x teen  ma jo r  f am i l i es .

to Monica Wemegah for

to  Pa t r i ck  Hea ley  f o r

* I  am g ra fe fu l

* * I  am g ra te fu l

t h i s  obse rva t i on .

th is  observat ion.
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( l )  The qro l ' r th_of  knowlsdg.e,  inctuding sqience and technoloqy

(1 .1 )  The  rap id  deve lopmen t  o f  ma lhemat i cs ,  phys i cs ,  chemis t r y ,

( t . 2 )

( r . 3 )

( À-'3)

b io logy ,  eng inee r i ng ,  med ic ine ,  t he  soc ia l  sc iences ,  and

phi losophy.  This inc l -udes the accumulat ion of  factual

l s row ledge ,  such  as  s ta t i s t i ca l  da ta ,  as  we l l  as  t he

increasing abi l i ty  to  understand and analyze t t r is  in for-

mat ion and to manipulate the wor l -d around us.

The development  of  new forms of  ar t

The increase in mechanizat ion,  automat ion,  and robot ics

Ttre spread of  labor-saving and d i rect  Ì ruman contact

rep lac ing  techno log ies  (m ic ro -p rocesso rs  )  *

(_lrJ) 1'he development of "run-away" technology with unforeseen

consequences  (ana logous  to  " run -away  i n f l a t i on " )

(  1  '  )  The  accumu la t i on  and  sp read  o f  supe rs t i t i ons ,  f a l sehoods

and  l i es

(1 ' . 1 )  The  renewed  i n te res t  i n  ho roscopes ,  pa lm  read ing  and

o the r  unsc ien t i f i c  be l i e f s

( I ' . 2 )  f n e  s p r e a d  o f  p o l i t i c a l  l i e s

propaganda

(  I '  . 3  )  The  se lec t i ve  pe rcep t i on  o f

and b l indness to facts that

,  de l i be ra te  d i s to r t i ons  and

facts that support  prejudicbs

disprove them

* ' r rends whose number is  under l ined were inc luded in the or ig inal -
l is t  o f  60 t rends compi led by workíng group C at  the f i f th  cpTD
neLwork meet ing.  other  t rends have been added here.  More t rends
cou ld  ce r ta in l y  be  found  to  be  added  to  t h i s  1 i s t ,  and  th i s  se lec -
t i on  i s  ra the r  a rb i t r a r y .  Bu t  as  more  and  more  t rends  a re  added ,
thei r  importance for  g1oba1- development  issues would probably
g r a d u a l l y  d i m i n i s h .
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( 2 ) In f  ormat ion,  communicat ion,  t ransportat j -on

( 2 . , t ) The spread of  new informat ion and communicat ion technology,

permi t t ing to br i -dge greater  d is tances in  a shor ter  t - ime

( i nc lud ing  compu te rs ,  da ta  banks ,  sa te l l i t e  commun ica t i on '

f i b e r  o p t i c s ,  e t c . )

The development  of  more rapid and cheaper means of

t ransportat ion

The erne-rgence of  a vor ld market ,  wi th a rapid increase in

internat ional  t rade

The increasing mobi l i ty  of  product ion factors,  inc ludinq

labor*

( 2 . 2 )

1 2 . 3 )

( 2 . 4 )

( 2 - . 5 ) De- i r rdus t r ia l i za t ion  processes  in  some F i rs t  Wor ld

countr ies (shi f t  of  industr ies to the Third World r , ihere

labor is cheaper)

(  2 ' )  Impediments to the f  rSS:  f  lorv of  qqocls,  ideas and people

Q'  ,_1 )  f t re re-emergence of  tar i f  f  and non-tar i f f  t rade barr iers

( 2 ' . 2 )  T h e  s p r e a d  o f  c e n s o r s h i p

(2 '  . 3  )  Passpo r t  and  v i sa  requ i remen ts .  The  anach ron i s t i c  pe rs i s tence

of  lar , rs  inh ib i t ing immigrat ion and, /or  emigrat ion

(3 )  The  g l -oba l  sp read  o f  i deas

( 3 . 1 ) The increasing access a l1 over  the wor ld to in format íon

and ideas (  inc luding sc ience and technology)  in  the form

o f  p r i n ted  ma te r i a l s ,  r ad io  and  te lev i s i on  p rog rams ,  v i a

te lephone,  and through d i rect  contact  (s tudies abroad,

con fe rences ,  t ou r i sm e tc .  )

*The  l as t  two  t rends  a re  re la ted  to  t r end  (3 .6 ) ,  t he  sp read  o f
t he  cap i t a l i s t  mode  o f  p roduc t i on ,  bu t  a re  more  gene ra l .



( 3 . 2 )

( 3 . 3 )

The  sp read  o f  bou rgeo i s  way  o f  l i f e  (BWL) *  as  sene ra t

goa l

The spread of  occ identa l  cosmology to the non-West

-  t o  be  added  i n  o r i en ta l  ccsmo log ies

-  t .o  subst i tu te for  non-or ienta l  cosmologies

ca r r i ed  by  l anguage ,  sc ience ,  t echno l -ogy ,  soc ia l  s t ruc tu res ,

f ight inq the t r test

(3 .3 )  The  sp read  o f  o r i enLa l  cosmo logy  i n  . r - he  i nne r  occ iden t

(3 .5 )  The  emergence  o f  non -s te reo t l ped  d ia logue  be tween

c i v i l i za t i ons

( :ag )  The  sp read  o f  t he  cap i t a l i s t  mode  o f  p roduc t i on  i n  t he

monopo l i s t  phase  (na t i ona l -  and  t ransna t i ona l ,  s ta te  and

in te rs ta t  e  )

( 3 . 7 )  T h e  s p r e a d  o f  t r e n d  p r e d i c t i o n s  a s  s e t f - d e f e a t i n g  a n d

se l f  - f u l f  i  1  l i ng  p rophec ies

(3 ' )  D i f f e ren t i a t i og  o f  knowted -qe  and  be l i e f s ,  f o rmgL t i on  o f

new d i v í s i ons  i n  peop le ' s  pe rcep t i on

( 3 ' . 1 )  I n c r e a s i n g  s c i e n t i f i c  s p e c i a l i z a t i o n ;  l a c k  o f  o v e r v i e w

ove r  seve ra l  f i e l ds ;  l ack  o f  unde rs tand ing  o f  t he  i n te r -

ac t i ons  among  va r i ous  f i e l ds  o f  know ledge ;  i nab i l i t y  o f

* Johan  Ga l tung  has  o f f e red  the  fo l l ow ing  fou r -po in t  cha rac te r i za t i on
of  the bourgeois ' ! , ray of  l i fe :
(1 )  Avo idance  o f  manua l  wo rk ,  espec ia l l y  hea \ r l r  and  d i r t y  wo r ]< ;

a quest  for  non-al ienated,  non-mani . ra l  r+ork
(2 )  Avo idance  o f  ma te r i a l  d i scomfo r t ,  much  ma te r i a l  consu rnp t i on ;

a quest  for  non-mater ia l  consumpt ion
(3 )  A  sma l l  nuc lea r  f am i l y ,  l i v i ng  i n  p r i vacy ,  much  l e i su re
(4 )  secu r i t y :  t he  p robab i t i t y  t ha t  t h i s l . r i l l  l as t  f o r  se l f  and

fam i l y

t
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people to keep up wi th the rapid ly  expanding body of

Imow ledge  and  i deas  i n  a l l  f i e l ds

and stereotyped ideas

(4 .1 )  The  g radua l  l i be ra t i on  o f  peop le  f r om s te reo typed  sex

(4)  The brea]rdoi , rn of_t radi t ional  cg-stoms and b_el ie fs ,  pre iudices

( 4 . 2 )

( 4 . 3 )

( 4 , 4 )

( 4 . 5 )

( 4 . 6 )

ro les,  which seeks not  only  an end to the oppression of

women ,  bu t  a l so  t he  l i be ra t i on  o f  men  i n  a  ce r ta in  sense

The gradual  l iberat ion of  o1d and young people f rom

stereotyped age-group ro1es,  inc luding the increasing

invol -vement  of  ch i ldren,  youth and ret i red people in

dec i s i on -mak ing  p rocesses .  S im i l a r  movemen ts  aga ins t

d i sc r im ina t i on  on  the  bas i s  o f  r ace ,  na t i ona l i t y ,  c reed ,

l anguage  e t c .

The  re jec t i on  o f  p re jud i ces  (pa r t i cu la r l y  t hose  t randed

down by the previous generat ion or  imposed by school  and

s ta te  au tho r i t i es  )  when  peop le  pe rce i ve  t hem as  p re jud i ces ,

af  ter  having been conf  ronl -ed r ' r i th  systems of  ideas,  cu l tures

or  cosmologies which do not  have the same (but  possib ly

d i f f e r e n t )  p r e j u d i c e s .

The  re jec t i on  o f  t r ad i t i ona l l y  accep ted  i deas  ( s l ave ry  as

a mode of  product ion,  heredi tary absolute rnonarchy as a

form of  government ,  and possib ly  soon \ {ar  as a way to

reso l ve  i n te rna t i ona l  con f l i c t s  )

I nc reas íng  soc ia l  mob i l i t y

The  dec l i ne  i n  respec t  f o r  t r ad i t i ona l -  au tho r i t y ,  cus toms ,



( 4 . 7  )

( 4 . 8 )

( 4 . e )

( . 4 . 1 0 )

( 4 . r 1 )

t 4 . 1 2 )

- 9 -

mora l  s tanda rds ;  c r i s i s  i n  t eq i t imacy*

The  sp read  o f  homogen iza t i on  i n to  a  i +o r1d  , ' cu l t u re . ' ,

dec l i ne  o f  na t i ona l  i den t i t . y  and  l oca l  cus toms

The ext inct ion of  some languages spoken on1-y by sma11

local  groups,  the washing away of  d is t inct ions between local

d ia lects,  and the emergence of  some widely spoken languages

(par t icu lar ly  EngJ- ish)  as an in ternat ional_ means of

communicat ion

The  i nc reas ing  91oba1  s tanda rd i za t i on  ( " .S .  t he  me t r i c

sys tem,  t he  Ch r i s t i an  ca lenda r ,  sc ien t i f i c  and  l eqa l_

t e r m s ,  e t c .  )

The spl i t t ing up of  the nuclear  famiry betveen husband, /wi fe,

parents/chi ldren,  sons and daughters (Counter t rend:

reemergence of  jo int  and extended fami ly .  )

The  sp read  o f  pee r  ne tvo rks ,  no t  b lood -based

The  sp read  o f  f undamen ta l i s t  r e l i g i os i t y ,  and  cha t l enge  o f

i ns t i t u t i ona l i zed  re l i c r i ons

( 4 . 1 3 )  f n e  s p r e a d  o f  a t h e i s m

i  ) tfre emergence of ne.v/ ,  f ash ions  and  p re jud i ces

(4 ' . L )  t t r e  rap id  sp read  ac ross  t he  g lobe  and  d i sappea rance  o f

f ash ion  t rends  i n  cu l t u ra l  exp ress íon ,  way  o f  d ress ing ,e t c .

( 4 ' . 2 )  r n e  a d h e r e n c e  o f  s c i e n t i s t s  t o  . s c h o o l s  o f  t h o u g h t , , ,

unable or  unwi l l ing to t ry  to grasp arguments f rom people

in other  t 'camps, '

*This includes in part icular the
parents ,  teachers  e tc . ,  s ince  the
is often no J-onger relevant in a

dec l i n i ng  respec t  f o r  au tho r i t y  o f
exper ience of  the o lCer generat ion

rap id l y  chang inq  wor1d .
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( 4 ' . 3 )  t n e  b l i n d  u n c r i t i c a l  a c c e p t a n c e  o f  d i f f e r e n t  d o g m a s  a n d

ideo tog ies  by  many  peop le ,  p reven t i ng  f r u i t f u l  d ía logue

(  5 )  De ! :en t ra l i za t i on

( 5 . 1 )  T h e  s p r e a d  o f  " a p p r o p r i a t e "  t e c h n o l o g y  ( o f L e n  c a p i t a l -

ex tens i ve ,  l abo r - i n tens i ve ,  c rea t i v i t y - i n tens i ve ,  pa r t i -

c i pa t  i on -  i n tens  i ve  )

(5 .2 )  The  emergence  o f  ne rs  t echno log ies  wh i ch  pe rm i t  g rea te r

decen t ra l i za t i on  and  se l f - r e l i ance  a t  eve ry  l eve l

( 5 . 3 )  T h e  a c c u n r u l a t i o n  a n d  d i s s e m i n a t i o n  o f  c a p i t a l ,  s k i l l s

and knowledge necessary for  t -he operat ion of  decentra l ized

tec--hnologies

(  5 ' )  C e n t r a l i z a t i o n

(_: j -_L]  The spread of  l , lestern, /modern Lechnol-ogy (usua1ly capi ta l -

in tens ive ,  1  abor-extens ive ,  res earch-  inLens ive,  adminis  Lra-

t i on - i n tens  i ve  )

( 5 , . 2 )  t i r e  a c c u m u l a t i o n  a n d  c o n c e n L r a t i o n  o f  f i n a n c e  c a p i t a l  i n

fewer and fe ' t rer  hands on a g lobal  scale (by banks and

t ransna t i ona l  co rpo ra t i ons  )  ,  and  the  accumu la t i on  o f

phys i ca l  cap i t a l  equ ipmen t  f o r  l a rge -sca le  p roduc t i on

unde r  a  sys tem o f  cen t ra l i zed  con t ro l  and  dec i s i on -

making*

( l ' , : )  T l i e  sp read  o f  t echnoc racy  ( i n teg ra ted  bu reauc racy -

co rpo ra t i on - i n te l l i gen ts ia  t r i ang les ,  BC I  )  as  gene ra l  mode

o f  p roduc t i on  (o f  dec i s i ons ,  gcods r /bads  and  se rv i ces /

d i sse rv i ces ,  know ledge )  t h rough  educa t i on

* I  am g ra te fu l  t o  John  I r v i ne  f o r
had  noL  been  men t i oned  sepa ra te l y

ernphasiz ing that  t rend,  which
i n  a n  e a r l i e r  v e r s i o n .
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(5 ' ' 4 )  The  i nc reas ing  i n te rven t i on  o f  s ta te  qove rnmen t . s  i n to

p e o p l e ' s  d a i l y  l i v e s

( 5 ' . 5 )  t t r e  í n c r e a s i n g  r o l e  p l a y e d  b y  l a r g e  o r g a n i z a t i o n s

( c o r p o r a t i o n s ,  u n i o n s ,  p o l i t í c a l  p a r t i e s r  g o v e r t m e n t s ,

i n te rna t i ona l  and  na t i ona l  o rgan i za t i ons ,  e t c . )  i n  peop le ' s

< ]a i1y  1 i ves ,  o rgan i za t i ons  whose  dec ís ions  a re  beyond

the contro l  o f  the indiv idual

(5 ' . 6 )  The  g ro rv ing  use  o f  l a rqe -sca1e  and  l ong - te r rn  p lann ing ,

by governments,  corporat ions and other  organizat ions;

(  6 )  L i b e r a t i o n

( i=]_)  The emergence of  a l ternat ive \^ /ays of  l i fe  (AhrL)  in  the

inner  occ idenL

(_Q-?l  The spread of  communes,  cooperat ives etc.  as mode of

product ion

(-q::l j  rhe spread of subnational autonomy move-ments, ethnic and

oLhen i i se

(_q_._4)  The format ion of  ne! , /  c lasses by passing f rom potent ia l

c lass (wi t f r  a  conìmon interest ,  but  unaware of  í t )  to

a  consc ious  c lass  and  f i na l l y  t o  a  s t rugg l i ng  c l ass

(-q=-5)  The del ink ingtr  f rom centers of  explo i ta t ion and re l ink inq

'wi th other  groups that  share a common interest

(_q=!_)  The spreacl  of  decolonizat ion (now near ing an end)

(  ! =1  The  rev i va l  o f  na t i ona l i sm in  sea rch  fo r  i den t i t y *

;MElonaúsm-Ts to be seen as l iberat ion only i f  i t  is  not
d i rec ted  aga ins t  o the rs ,  € .g .  i f  i t  se rves  l i be ra t i on  f r om
fore ign dominat ion.  Nat ional ism vhich seeks to dominate other
nat ions,  to  put  one's  own nat ion ahead of  other  nat ions,  and ahead
o f  gJ .oba l  human  goa l s  -  à  f a  ' ,Deu tsch land ' r i be r  a l l es ' ,  -  nus t  be
seen as a t rend towards explo i tat ion,  r rot  l iberat- ion,
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(6 .8 )  The  i r np lemen ta t i on  o f  t he  nev  i n te rna t i ona l  economic  o rde r

-  be t te r  t e rms  o f  t r ade  fo r  t he  Th i rd  Wor ld  (bu t  dec reas ing

Nor th -Sou th  t r ade )

-  More  T t r i r d  Wor ld  con t ro l  ove r  p rocuc t i ve  asse ts

( n a t u r e ,  c a p i t a l ,  1 a b o r ,  t e c h n o l o g y )

-  more  Th i rd  ! { o r l d  i n te rac t i on  ( t echn i ca l ,  economic

cooperat ion among developing countr ies )

-  more Thi rd lùor ld counterpenetrat ion (  investment  in

" r i c t r "  coun t r i es  e t c .  )

-  more  Th i rd  Wor ld  con t ro l  ove r  economic  i ns t i t u t i ons ,

t r ansna t i ona l  and  i n te rs ta te

(  6 '  )  Exp lo i t a t i on

(  6 '  . 1  )  T h e  s p r e a d o f  au toc racy  ( i n teg ra ted  pa r t y -m i t i t a r y -po l i ce

PMP) as general  mode of  governance -  throught r i a n g l e s ,

l oya l t y

(O '  .Z )  The  sp read  o f  au tho r i t a r i an , / ahuman  pe rsona l - i t y  s t ruc tu res ,

re la ted  to  py ram ida l ,  au tho r ì  t a r i an  soc ia l  s t ruc tu res

( fam i1y ,  schoo l ,  wo rk )  and  to  py ram ida l ,  deduc t í ve

cogni l - ive st ructures

(6 ' . 3 )  The  power  ba lance  i nc reas ing l y  t owards  the  mac ro ,  a \ ^ /ay

f rom the micro leve1

( 6 '  . A )  f n e  s p r e a d  o f  r i g h t i s t  r e a c t i o n  a g a i n s t  l i b e r a t i o n ,  a l s o

fasc i sm (p r i va te  po l i ce  f o r ces ,  pa ram i l i t a r y ) ;  sea rch

for  external  contro l  r , rh ich re l ieves indiv iduals f rom

making decis ions

( ! j - l )  The increasing appropr iat ion of  surp lus by nat ional

governments (bureaucracy,  mi l i tary etc,  )  -  arms races
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abso rb ing  an  i nc reas ing  p ropo r t i on

( 6 ' . 6 )  T h e  s p r e a d  o f  i m p e r i a t i s m  a n d  n e o c o l o n i a l i s m

(  6 '  .  7  )  Gaps  j - n  l  i v i ng  s tanda rd  :

-  dec reas ing  be t i , veen  e l i t es  (BCT,  p } l p )  No r th  -  Sou th

-  rnc reas ing  be tween  e l i t es  and  peop le  i n  t he  Th i rd

W o r l d  ( t o  p a y  f o r  B C I ,  p M p )

-  constant  betr .geen e l i tes and people in  the North

16 ' . 4 )  The  sp read  o f  mass i ve  pove r t i es  among  the  peop le  o f  t he

Sou th ,  non -soc ia l i s t  ( hunge r ,  i l l i t e racy ,  morb id i t y , /mor ta l i t y )

( 6 ' . 9 )  t t r e  s p r e a d  o f  " s o c i a l i s m "  i n  t h e  p o o r  c a p i t a l i s t  c o u n t r i e s

( i n  t he  sense  o f  ( i )  B l f L  as  goa1 ,  (Z )  sp reac l  o f  occ iden ta l

cosmo logy ,  (3 )  t echnoc racy  as  moc le  o f  p roducL ion ,

(4 )  au toc racy  as  mode  o f  qove rnance ,  and  (5 )  monopo ly

s ta te -cap i t a l  i sm  )

( 6 ' . 1 0 )  T h e  g r o w i n g  p o w e r  o f  t r a n s n a t i o n a l  c o r p o r a t i o n s

( 6 ' . 1 1 )  T h e  r i s e  o f  t h e  o r i e n t  ( i n t e g r a t e d  J a p a n - c h i n a - s o u t h - E a s t

As ia  t r i ang le )  as  hegemon ica l  economic  po . r re r ,  pene t ra t i ng

the  F i r s t ,  dom ina t i ng  mos t  o f  t he  Th i rd  Wor ld

( 6 ' . 1 2 )  T h e  d i f f e r e n t i a l  i m p a c t  ( o f  t h e  r i s e  o f  t h e  o r i e n t )  i n

the  Occ iden t :

-  dec l i ne  o f  t he  i nne r  Occ iden t  (No r th  Amer i ca ,  Wes te rn

Europe )

-  cu lm ina t i on  f o r  t he  second  Occ iden t  (USSR,  Eas te rn  Eu rope )

-  expans ion  o f  t he  ou te r  Occ iden t  ( I s1am,  coun te r - cyc1 i ca1

to  Ch r i s t i an i t y )

(7)  Ner+_global  conscjousness

(7.1)  Growing awareness of  the dangers of  \ ' r 'ar ,  envi ronment-a l



( 7  . 2 )

( 7 . 3 )

( 7  . 4 )
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degradat ion ,  mass ive  pover ty  e tc to  which humani ty  is

exposed

The ar+akening in terest-  in  non-mi . l i tary a l ternat ives to

a l l - ou t  wa r  as  t he  l esse r  ev i l

The  sp read  o f  non -v io len t  po l i t i ca l  movemen ts

The growing body of  thought  on peace research,  non-v io lent

con f l i c t  r eso lu t i cn ,  a rms  con t ro l  anc l  d i sa rmamenc ,  pu re

defense ! , r i thout  of fense,  in ternat ional  law,  in ternat ional

cooperat ion,  bet ter  mutual -  understandincr  etc .

The spread of  peace movements

The spread of  ecoloqy movements ( the green wave)

The growing body of development thinking

The spread of  socia l  just ice movements

Ef for ts  to preserve as wel l  as entrance the human envi ron-

men t  (e .S .  t h rough  ag r i cu l t u ra l  ac t i v i t i es ,  dams  aga ins t

f loods and drought ,  pol lu t ion contro l  and abatement ,  pest

con t ro l  us ing  na tu ra l  enemies ,  e t c . )

The s lov d is integrat ion of  nat ion-states and the st rengthening

o f  i n te rna t i ona l  peop le - to -peop le  o rqan i za t i ons  t o  so l ve

global  problems.  The u l t imate emergence of  a wor ld govern-

ment  ly i th  l imi ted funct ions,  by consensl ts

The d iscredi t ing of  dogmat ism as a r ray of  th ink ing and

approach to problem-solv ing.  The t r iumph of  ec lect ic ism,

of  the non-dogrnat ic  wi l_ l ingness to Learn f rom each other ,

the gro ia ing search to combine the best  features of  d i f ferent

solut ions to a problem, and of  combin ing several  systems

to  e l im ina te  each  o the r ' s  weaknesses  (e .S .  t he  comb ina t i on

( 7 . 5 )

(  7 . 6 )

( 7 . 7 )

( 7 . 8 )

( 7 . e )

(  7 . 1 0  )

( 7 . 1 1 )



o f  t he  bes t  f ea tu res  o f  d i f f e ren t  economic  sys tems ,  i n

o rde r  t o  sa t i s f y  human  needs  be t te r )

( 7 '  )  E t h i c a l  d e c a y

( 7 ' . 1 )  r n e  d e c l i n e  o f  e t h i c a l  q u a l i t i e s ,  s u c h  a s  c o n c e r n  f o r

o the rs ,  hum i l i t y ,  ha rd  vo rk ,  unse l f i sh  l ove

( 1  ' . 2 )  T h e  s p r e a d  i n  t h e  F i r s t  l r r o r l d  o f  a  s e n s e  o f  d e s p e r a t i o n ,

o f  t he  wo r ld  f a l l i ng  apa r t

(7 ' . 3  )  The  sp read  o f  m i l i t a r i s t , r hawk i sh  i deo1ogy  and  app roach  to

con f l i c t

(  8  )  Res i l i ence

( 8 . i )  T h e  e m e r g e n c e  o f  a d a p t a b l e  a n d  r e s i r i e n t  s o c i e t i e s ,

cha rac te r i zed  by  equa l i t y  r " r i t h  d i ve rs i t y ,  a  g rea t  dea l  o f

expe r imen ta t i cn ,  se l f - co r rec t i ng  neqa t i ve  f eedbacks ,

ana logous  to  a  ma tu re  ecosys tem.  such  a  soc ie t y  w i r1  be

ab le  t o  gua ran tee  sa t i s fac t i on  o f  human  needs  such  as

su rv i va l r  r ve l f a re ,  f r eedom and  i den t i t y *

(8 .2 )  The  emergence  o f  nev  fo rms  o f  r ep resen ta t i on  and  con t ro l  a t

var ious l .evels

( 8 . 3 )  N e w  f o r m s  o f  f e d e r a l i s m .  D e c i s i o n - m a k e r s  a r e  m a d e  t o  b e a r

the  consequences  o f  t he i r  dec i s i ons ,  i n  t he  f o rm  o f  po l l u t i on

cha rges ,  pub l i c  c r i t i c i sm fo r  t he i r  w rongdo ings  i n  t he  news

med ia ,  p ra i se  and /o r  reva rds  f o r  pub l i c  se rv i ce ,  e t c .

(8 .4 )  rnc reas ing  d i ve rs i f i ca t i on  t o  reduce  r i sks .  Fo r  examp le ,

a move away f rom monocul tures in  agr icu l - ture

;ffiG-TE a plural-ist or ,,model
i lSocial  Structure and Science
V o l u m e  I ,  p p .  1 3 - 4 0 .  C h r i s t i a n

IV "  soc ie t y .  See  Johan  Ga1 tung ,
Structure,  "  l ' le thodology and Ideoloqy,

Ej ters ,  Copf f i

'L

I



(  8 . 5 )

( 8 . 6 )

\ ó .  t  )

( 8 . 8 )

( 8 . e )

( a , . : 1

(  8 ' ,  . 4 )

( 8 ' . 5 )

G--Laj  The negat ive populat ion growth in  some Fi rs t  Wor ld countr ies

(  8 '  )  v u l n e r a b i l i t v

( 8 ' . 1 )  T h e  m o v e  t o w a r d s  l i m i t s  o f  w h a t  i s  f e a s i b l e ,  t h e  o v e r -

l oad ing  o f  i nc reas ing l y  comp lex  sys tems ,  t he  l ack  o f

a l ternat ives and safety fa l l -backs

(8 ' . 2 )  The  g row th  o f  t he  Ì r uman  popu la t i on ,  wh i ch  may  u l t ima te l y

approach the l imi ts  of  what  the envi ronment  can susta in

- 1  6 -

The  bu i l d i ng  up  o f  r ese rves  as  p ro tec t i on  aga ins t  d i s . r s te rs ;

redunoance in product ion systems to overcome breakdorvns.

The  p rov i s i on  o f  f r ee  bas i c  Eoods  a r rd  se rv i ces  t o  i nc rease

e q u a l i t y  ( w e l f a r e  s t a t e )

Inc reas ing  access  by  peop le  t o  i n fo rma t i on ,  wh i ch  enab les

them to make informed ct ro ices

The  emergence  o f  new  techno log íes  f o r  po l l u t i on  aba temen t

and for  the conservat ion of  exhaust ibfe resor- t rces

The  i nc reas ing  capac i t y  t o  p roduce  ma te r i a l  goods  to  sa t i s f y

ma te r i a l  human  needs  ( f ood ,  improved  med ic ine ,  g row ing

access  to  schoo l i ng ,  imp roved  hous ing ,  t _ ranspo r ta t i on  e t c .  )

in the long run

The  sp read  o f  unemp loymen t ,  pa r t i cu la r l y  i n  t he  Th i rd

Wor1d ,  due  to  t he  use  o f  i napp rop r_ ia te  cap i t a l - i n tens i ve

technologies

The  g row th  o f  economic  cyc les ,  l ead ing  to  i nc reas ing  i n te r -

dependence and uni la tera l  dependence

Inc reas ing  tens ion  ín  ne tworks ,  l , r he re  a  seeming l y  l oca l i zed

problem has r ipple ef fects throughout  the ryhole system, and
i

i

I
i
i
t
I
t
I
I
I
I
t



( 8 ' . 6 )

( 8 , . 7 )

( 8 ' . 8 )

( B ' . 9 )

( {il-o )

(-q:i!l

( B ' . 1 2 )
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may even lead to a v ide-spread breakdolrn

T n c r e a s i n g  e c o n o m i c  s p e c i a l i z a t i o n  ( e " g .  m o n o c u l t u r e s )

vh i ch  i nc reases  r i sk

Grow ing  adap ta t i on  a t  t he  expense  o f  adap tab i l i t y ,  i . e .

l ack  o f  f l ex ib i l i t y *

The general  degradat ion of  the envi ronment  (decreasing

rna tu r i t y ,  i nc reas ing  dep le t i  on , / po l l u t i on )

Inc reas ing l y  pa ra l l e1  accumu la t i on  o f  c r i ses  i n  i nne r  and

second occident  wi t l r  increasing danger of  a majorwar as

pa ra l1e l  c r i s i s  managemen t

Inc reas ing  sepa ra t i on  o f  m i l i t a r y ,  po l i t i ca l  and  economic

hegemony**

The spread of  nuclear  mi l i tary technol-ogy and launching

capab i l i t y

The  qene ra l  accumu la t i on  o f  means  o f  des t ruc t i on ,  i nc lud ing

the  subs t i t u t i on  o f  more  e f f i c i en t  f o r  l ess  e f f i c i en t

weapons

( j j : f3)  The spread of  credib le targets arvay f rom the superpo.b/ers

-The d lnosaurs were the most  r r idespread and best  adapted creatures
to the envi ronment  of  thei r  t ime,  but  thei r  lac l< of  adaptabi l i ty ,
t he i r  ove rspec ia l i za t i on ,  1ed  to  t he i r  ex t i nc t i on  when  ex te rna l
cond i t i ons  changed .  Less  spec ia l i zed  bu t  more  f l ex ib le  spec ies
su rv i ved .

* *D isequ i l i b ra ted  ac to rs ,  who  a re  s t rong  on  one  coun t  and  weak
on  ano the r ,  e .g .  na t i ons  t ha t  a re  m i l i t a r i l y  s t rong  bu t  economi -
cal -J-y veak,  are most  l ike ly  to at tempt forced chanqes in the
ex i s t i ng  sys tem.  See  Johan  Ga l tung  (1978 ) ,  " .Rank  o i sequ i t i b r i um
T h e o r y , "  i n E s s a v s  i n  P e a c e  R e s g a r c h ,  V o l u m e  I I I ,  p .  1 0 5 - 1 9 6 .
Copenhagen:

'



( B ' . 1 4 )

( 8 , 1 5 )

( 8 ' . 1 6 )

(g!1jl

( 8 ' . 1 8 )
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] Q- a  u -

The  g row ing  vu ine rab í1 i t y  o f  i r r c reas inq l y  comp lex  compu te r -

based  sys tems  (e .S .  f u11y  au t .o rna ted  m i l - í La ry  wa rn ing  sys tems)

The  beg inn ing  i n te res t  i n  m ind , / sp i r i t  des tmc t i ve

t e c h n o l o g i e s  ( s u b l i m i n a l  a d v e r t i s i n g ,  z a p p i n g  e t c .  )

The  sp read  o f  v i o l en t  po l i t i ca l  movemen t . s  ( t e r ro r i sm)

T h r e  s p r e a d  o f  c r i m e  i n  g e n e r a l  ( t h e f t ,  c o r r u p t i o n ,  b u r g l a r y ,

a s s a u l t ,  s e x  c r i m e s )

Increasing gap between bourgeois way of  l i fe  goal  and

sys tem de l i ve ry  capac i t y ,  gene ra t i ng  con f l i c t  boLh  amonq

and  i ns ide  pe rsons

The  sp read  o f  soma t i c  " c i v i l i zaL ion "  pa tho log - i es  -

c a r d i o v a s c u l a r  d i s e a s e s ,  m a l i g n a n t  t u m o r s  ;  i n c r e a s i n g

add i c t i on  t o  a l coho l ,  t obacco ,  swee ts  (a1so  d rug  add i c t ron )

T 'he  sp read  o f  men ta l  " c i v i l i za t . i on "  pa tho loq ies  -  neu roses ,

p s y c h o s e s ,  s c h i z o p h r e n i a ,  s u i c i o e

1 'he  sp read  o f  sp i r i t ua l  " c i v i . l i za t i on "  pa tho loq ies  -  a

gene ra l  emp t i ness ,  mean ing lessness ,  dec l í n i ng  capac i t y  o f

re f l ec t i on  ove r :  onese l f

3 .  Some examp les  o f  cause l  i n te rac_ t i ons  amgnq  fam i l i es  o f  t r ends

After  having g iven some content  to  the e ight  pai rs  of  t rend

fam i l i es  sho r^m in  F igu re  1 ,  we  a re  no 'w  i n  a  be t te r  pos i t i on  t o

discuss causal  l inks am'ong them.

Trend fami l ies 1-4 forrn the main posi t ive feedback loop rvhich

is  at  the heart  of  the rapi -d c levelopments in  recent  t imes,  and

w i l l  r ema in  so  a t  l eas t  f o r  seve ra l  decades  to  come .  New know ledge

( I  )  has 1ed to +-he d iscovery and const ] :uct ion of  bet ter  means of

t r anspo r ta t i on ,  commun ica t . i on  and  i n fo rma t i on  p rocess ing  (2 ) .
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These technologies have helped the g lobal  spread of  knowledge and

ideas (  3 )  .  The spread of  ideas.  has upset  1-ong held uncr i t ica l -

bel ie fs ,  and has broken dor , rn geographical  boundar ies between

c u l t u r e s ,  i d e o l o g i e s  a n d  c o s m o l o g i e s *  ( 4 ) .  I t  w i l l  t e n d  t o  l e a d

to a growing g loba1 homogenizat ion,  where a much r icher  var iety

of  ideas,  knowledge,  tastes and ways of  l i fe  and behavior  coexi .s t

i n  any  pa r t i cu la r  l oca t i on ,  bu t  whe re  geog raph i ca l  bounda r i es

beL'ween them are sof tened up more and more.

T r e n d  f a m i l i e s  ( 2 ) ,  ( 3 )  a n d  ( 4 )  a l l  r e i n f o r c e  t h e  m o r e  r a p í d

development  of  nev knowledge and ideas ( in  par t icu l -ar  sc ience and

technology)  .

L i ke  a  m i r ro r - im .age  to  t he  i n te rac t i on  o f  t r end  fam i l i es

( i ) - ( 4 ) ,  t h e  o p p o s í t e  t r e n d s  ( 1 ' ) - ( 4 ' )  a l s o  m u t u a t l y  r e i n f o r c e

each  o the r .  L i es  (1 ' )  can  on l y  pe rs i s t  as  1on -e  as  t hey  a re  s t r i e l d -

ed  f rom c r i t i ca l  sc ru t i ny  t ha t  wou ld  resu l t  f r om the  f ree  f l ow  o f

i deas  and  peop le .  The re fo re ,  l i es  requ i re  f o r  t he i r  su rv i va l  ba r r i e r s

to such f ree f lows through censorship and t ravel l ing rest r ic t ions

(2 ' ) .  Such  res t r i c t i ons  p romo te  d i f f e rences  i n  t he  i n fo rma t i on

ava i l ab le  t o  d i f f e ren t  peop le  and  gene ra te  d i f f e r i ng  v i ews  o f

t he  wo r ld  (  3 '  )  .  Such  d i f f e rences  i n  pe rcep t i on  b reed  p re jud i ces

and the emergence of  dogmas ( .4 ' )  and stand in the vay of  rnutual

unde rs tand ing  be tween  g roups .  A l -1  t hese  t rends  (2 , ) - (4 , )  r e i n fo rce

t h e  e m e r g e n c e  a n d  p e r s i s t e n c e  o f  l i e s  a n d  h a l f - t r u t h s  ( 1 ' ) .

*See for  example
by Johan GalLung,
i n  M o n t r e a l ,  J u l y

"F i ve  cosmo log ies  ;  an  impress ion i s t i c  p resen ta t i on , "
paper presented at  GPID's f í f th  net l . rork rneet ing
2 7  -  A u g u s t  5 ,  1 9 8 0 .
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The growth of  knowledge (1) ,  and par t icu lar ly  the devel -opment

o f  ne rv  t echno log ies  as  pa r t  o f  ( 1 ) ,  has  a  p ro found  e f f ec t  on  the

ent i re g lobal  system. New tectrnologies can be of  two major  t lpes:

(a )  t hose  favo r i ng  p roduc t i on  a t  a  ve ry  l a rge  sca le ,  i n  cen t ra l - i zed

un i t s ,  o f t en  h iqh l y  cap i t a l - ,  r esea rch -  and  admin i s t ra t i on - i n ten -

s i v e  ( t r e n d  f a m i l - y  ( 5 ' ) ,  c e n t r a l i z a t i o n ) .  E x a m p l e s  a r e  n u c l e a r

ene rgy r  l - a rge -sca1e  ag r i bus iness ,  cen t ra l  compu te rs r  e t - c .

(b )  t echno log ies  f avo r i ng  sma l l - sca le  ac t i v í t i es ,  vh i ch  requ i re

1 i t t l e  cap i t a l  and  a re  c rea t i v i t y -  and  pa r t i c i pa t i on - i n tens i ve

( t e a d i n g  t o  t r e n d  f a m i l y  ( 5 ) ,  d e c e n t r a l i z a t i o n ) .  E x a m p l e s  a r e

decen t ra l i zed  so1a r  ene rgy ,  f am i l y  f a rms ,  home compu te rs ,  e t c .

Both types of  technology may be hard or  sof t  on nature,  and labor-

in tensive or  extensive,but  general ly  centra l ized technologies tend

to be Ì rarder  on nature,  and decentra l ized tect rnologies tend to be

more l -abor- in tensive.

Centra l ized technologies tend to lead to large economic

cycles and an in tegrated wor ld markeL,  creat ing dependencies,  wi th

growinq inequal i ty  and explo i tat ion of  the weaker by the st ronger

(6 ' ) .  They  l ead  to  t he  emergence  o f  a  t echnoc racy .  Technoc ra t s

favor  the fur ther  development  of  centra l ized technologies,  vh ich

v i11  pe rpe tua te  t he  ro le the i r c l ass  p lays  and  rep roduce  exp l -o i t a t i ve

s o c i a l  s t r u c t u r e s .  T h e r e f o r e ,  t r e n d  f a m i l i e s  ( 5 ' )  c e n t r a l i z a t i o n

and  (6 ' )  exp lo i t a t i on  mu tua l l y  re in fo rce  each  o the r .

Techno l -og ies  f avo r i ng  decen t ra l i za t i on  (5 )  make  poss ib le  t he

l i be ra t i on  o f  sma l l e r  f r om la rge r  un i t s  (6 ) ,  t h rough  se l f - r e l i ance ,

P lu ra l i s t i c  ega l i t a r i an  soc ie t i es ,  i n  wh i ch  the re  i s  room fo r
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par t i c i pa t i on  and  c rea t i v i t y ,  w i l l  cons tan t l y  d i scove r  ne r ^ r  t echno -

l og ies  wh i ch  enhance  these  fea tu res .  Tha t  i s ,  decen t ra l i za t i on  (  5 )

and  l i be ra t i on  (6 )  mu tua l l y  re in fo rce  each  o the r .

R e s i l i e n c e  ( 8 )  i s  a i d e d  b y  l i b e r a t i o n  a n d  v a r i e t y  ( 6 ) .  B u t

i t  does  no t  no rma l l y  resu l t  f r om to ta l  decen t . ra l i za t i on .  Some

global  coordinat ion is  needed,  for  example to protect  the envi ron-

men t  and  to  reso l ve  con f l i c t s  so  as  t o  gua ran tee  su rv i va l .  on  t he

other  hand,  decis ions which cen be made at  a local -  leve1 wi thout

inter fer ing r , r i th  a larger  uni t  are best  taken at  the most  decentra l - ized

level -  possib le,  because th is  is  rn 'here f i rs t -hr .and informat ion is

avai lable and where delays in  responses are shor test .  Decis ions

which do not  af fect  others are best  taken at  a decentra l ized 1eve1,

to  r , i n im ize  d i spu tes  and  sou rces  o f  con f l i c t .  Res i l i ence  depends

on bhe proper mix of  h ierarchical  a1-pha-st ructures and egal i tar ian

p lu ra l i s t i c  be ta -s t ruc tu res ,  i n  Ga l tung ' s  t e rm ino l -ogy .  rn  t e rms  o f

t hé  economy ,  a  des i rab le  sys tem may  cons i s t  o f  some  l a rge -sca1e

u n i t s  f o r  e f f i c i e n t  p r o d u c t i o n  ( e . S .  o f  s o l a r  c e l l - s  o r  m i c r o -

computers)  and sma11 unj - ts  which have t t re potent ia l -  to  be sel i -

s u f f i c i e n t  w h e n  n e c e s s a r y  ( i . e . ,  w h i c h  a r e  s e l f - r e l i a n t ) ,  b u t

vhich do not  iso late th iemselves constant ly  in  sel f - imposed autarky.

Fo r  t h i s  reason ,  res i l i ence  (8 )  depends  on  bo th  decen t ra l i za t i on  (5 )

and  cen t ra l i za t i on  (5 ' )  i n  t he  p rope r  m ix .  Eve ry  dec i s i on  ough t  t o

be taken at  the most  appropr iate leve1.  Another  analogy may be use-

fu1 to i l lust rate th is  point .  The human body represents a beaut i -

fu l ly  funct ioning a lpha-beta st ructure,  r , rh ic t l  is  the resul t  o f  a

l ong  p rocess  o f  evo lu t i on  and  se lec t i on  o f  t he  f i t t es t .  Many

imporLanÈ bio logical  processes go on constant ly  wi th in the cel ls  of

I
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the body,  wi thout  any s ignals f rom outs ide guid ing them. Other

p rocesses  (e .g .  d i ges t i on ,  b lood  c i r cu la t i on  e t c '  )  need  some ove ra l l -

contro l ,  but  they do not  depend on t } .e  conscious par t  of  our  bra in.

Only a f  ev act iv i t ies,  1rh ich of  ten requi re some creat iv i ty  and

foresight ,  are p lanrred by the conscious par t  of  our  bra in.  An

excessively  centra l ized system would be an organism in which a l - l

ac t i v i t i es  a re  d i rec ted  f rom one  cen te r r  € .9 .  i f  we  wou ld  have  to

consciously  regulate our  d igest ion,  hear tbeat  etc .  Our bra in

would be overwhelmed with information' completely bogged dor'rn,

decis ions would tend to be postponed,  r r i th  d isastrous conseguences.

Some highly  centra l ized economic systems do not  seem to be too

far  f rom that  image.  On the other  hand,  i t  ís  c lear  that  wi thout

sor .e coordinat ion of  the act iv i t ies of  the body ce11s,  and wi thout

consc iousness ,  no  h ighe r  f o rms  o f  l i f e  cou ld  ex í s t .

One more example that  shor*s how plura l is t  var iety  (5,  decentra-

l izat ion)  promotes res i l ience nay be usefu l  to  consider .  Genet ic

var iety  is  very important  for  the surv iva l  of  a species.  For  example,

i f  there is  on1-y a s ingle var iety  of  a food crop,  some plant  d isease

against  which i t  is  not  res is tant  can destroy an ent i re harvest .  But

i f  there are many d i f ferent  s t ra ins of  the same crop,  some of  them

wi l l  tend to be res is tant  against  the d isease.  This is  why Norman

Bor lough,  who helped d iscover  h igh-y ie ld ing gra in var iet ies that

l -eC to the green revolut ion,  is  no 'w devot ing h is  t ime to col lect

seeds f rom a great  var iety  of  grasses and t radi t ional ,  1ow-y ie ld ing

grain var iet ies,  which are being abandoned in favor  of  a few high-

y ie ld ing  va r i e t i es ,  so  as  t o  bu i l d  a  rese rvo i r  o f  gene t i c  va r i e t y

as  a  p ro tec t i on  aga ins t  poss ib le  f u tu re  c rop  fa i t u res .
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The  wrong  k ind  o f  m ix  o f  cen t ra l i za t i on  (5 ' )  and  decen t ra l i za -

t i on  (5 )  1eads ,  o f  cou rse ,  t o  g rea te r  r , ' u l ne rab i l i t y .  Fo r  examp le ,

in  a centra l ly  p lanned economy l^r i th  large economic cyc les,  a supply

problem in one sector  can paralyze many other  sectors throughout

the  coun t r y .  r f  p roduc t i on  i s  o rgan i zed  i n  sma l1e r ,  se l f - r e l i an t

uni ts ,  which are not  complete ly  dependent  on each other ,  a problem

in  one  p lace  rema ins  l oca l i zed .  Bu t  i so la t i on  and  l ack  o f  t r anspo r t

f ac i t i t i es  a l so  p reven ts  a id  com ing  i n  f r om ou ts ide  i n  case  o f  a

disaster ,  and in th is  h/ay can make a system more vt r lnerable than

vhen some centr :a l  coordinat ion promotes f lex ib i l i ty .  Much more needs

to be said about  the proper:  mix of  centra l izat ion and decentra l - i *

za t i on  wh i ch  p romo tes  res í1 ience .  Fo r  examp le ,  a  soc ie t y  i n  vh í ch

mi l i tary po.$/er  is  vested in  the hands of  a f  ew generals ,  whi le

food product ion,  heal th care and educa. t ion is  le f t  to  the , 'protect ive

cocoon" of  the extended fami ly ,  makes people very vulnerable.  I f

de fense  i s  democra t i ca i -1y  eon t ro l l ed  and  o rgan i zed* ,  and  the  s ta te

p rov ides  good  hea l t h  i nsu r :ance ,  f r ee  educa t i on  t o  a l l ,  and  ma in ta ins

food  rese rves  as  p roLec t i on  aga ins t  d i sas te rs ,  peop le  a re  mr - r ch  sa fe r .

Exp lo i t a t i on  (6 ' )  l eads  to  f r usL ra t i on  o f  t he  opp ressed ,  who

wi t t  u t t imate l -y  seek to over throw t -he o1d system, i f  necessary

through a v io lent  revolut ion,  making the system vulnerabte (B ' ) .

A  res i l i en t  sys tem mus t  be  j us t ,  i . e . ,  f r ee  o f  bo th  d i rec t  and

s t ruc tu ra l  v i o l ence .  * *

*See  Johan  Ga l - t ung ,  "Or r  t he  S t ra tegy  o f  Nonmi l i t a r y  De fense , "
Essavs  i n  Peace  Resea rch ,  Vo l r -u r re  I I ,  pp .  3 ' 18 -426 .  Ch r i s t j an  E j l e r s ,
Copenhagen ,  I 976 ,

**See , fohan Gal tung,  "Structura l  and Direct  Vio lence:  A.  Note on
Operat ional izat ion,"  E-ssays in  Peage-Beqearql l  ,  Volume I ,  pp.  135-
139  ( r . r i t t r  To rd  Hò i v i k ) .  Ch r i s t i an  E j l e r s ,  Copenhagen ,  1975 .
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The  b reakdown  o f  t r ad i t i ona l  be l i e f s  (4 )  can  g i ve  r i se

to  a  new g1oba1  consc iousness  (1 ) ,  r+h i ch  seeks  be t te r  so lu t i ons

to the groving problems fac ing humani ty ,  or  i t  can lead to a decay

o f  t r ad i t i ona l  e th i ca l  va lues ,  w i t h  no th ing  rep lac ing  them,  and  i t

can even l -ead to the emergence of  new ideologies rqhich are destruc-

t i v e ,  s e e k i - n g  v i o l e n t  a n d  s i m p l i s t i c  s o l u t i o n s  t o  p r o b l e m s  ( 7 , ) .

A  ne rv  g loba1  consc iousness  seek ing  peace ,  j us t i ce ,  deve lopmen t ,

e c o l o g i c a l  b a l a n c e  e t c .  p r o m o t e s  r e s i l i e n c e  ( B )  a n d  l i b e r a t i o n  ( 6 ) .

E th i ca l  decay  (7 )  l eads  to  vu lne rab i l i t y  ( 8 ' )  and  exp lo i t a -

t i o n  (  6 ' )  .

F ina1ly,  some remarks are needed about  the re lat ionship

between the e ight  pai rs  of  opposi te fami l ies of  t rends.

Truth (  I  )  em.erges f rom the st rugqle beLween d i f ferent  ideas

and  hypo theses ,some o f  wh i ch .w i l l  t u rn  ou t  t o  be  i ncons i s ten t  w i t h

obse rva t i ons  and  fa1se .  Bu t  t he re  i s  a  b ig  d i f f e rence  be tween  m is -

taken  bu t  hones t  be l i . e f s  on  one  s ide ,  and  the  de l i be ra te  sp read ing

o f  un t ru ths  known  to  be  fa l se  t o  t he  p ropaga to r ,  f o r  se l f i sh

m o t i v e s  ( I ' ) .  T r u t h  a n d  l i e s  a r e  i n  a  c o n s t a n t  s t r u g g l e ,  t i X e

hea l t h  and  d i sease .  W i thou t  open  d i scuss ion  and  unp re jud i ced

examinat ion of  a l l  ideas and proposals,  t rue knowledge cannot

deve lop .  L ies  canno t  be  e l im ina ted  by  supp ress ing  ( censo r i ng )  t hem,

but  only  by exposing them and confront ing them rv i th  super ior  ideas.*

I f  t he  sp read  o f  i deas ,  peop le  o r  p roduc ts  (2 )  i s  t oo  rap id

fo r  ex i s t i ng  i ns t i t u t i ons  t o  ad jus t  t o  t hem,  t hese  i ns t i t u t i ons

*This should
o f  a  d i sease

be as obvious
does not  cure

as the fact  that  h id ing the symptoms
t h e  d i s e a s e .
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w i l l -  t r y  t o  pu t  up  ba r r i e r s  ( z ' )  t o  p rese rve  themse lves .  Bu t  such

ba r r i e r s  can  p robab l y  no t  rema in  e f f ec t i ve  f o reve r .

Pa ra l l e l  t o  a  g rea te r  homogen iza t i on  o f  i deas  ac ross  t he

g lobe  (3 ) ,  t he re  i s  a  g rea te r  d i ve rs i f i ca t i on  o f  i c l eas  i n  any

g i ven  p lace  (3 ' ) ,  due  to  t he  g rea te r  access  o f  peop le  r -o  d i f f e ren t

sou rces  o f  i n fo rma t i on .

The breakdown of  t radi t ional  bel ie f  systems (4)  maXes room for

ne r , r  dogmas  (4 ' ) ,  wh i ch  w i l l  b reak  doun  aga in ,  soone r  o r  l a te r .

E x c e s s i v e  c e n t r a l i z a t i o n  ( 5 ' )  w j f f  l e a d  t o  d e l a y s  i n  d e c i s i o n -

making and breakdowns in the system, which wi l l  g iwe r ise to

spontaneous sel f -help on a decentra l ized basis  (  5)  .  On the other

hand,  an over ly  decentra l ized system is  ratherureak,  and may

at t ract  some form of  centra l  coordinat ion and/or  contro l ,  e i ther

energing f rom wi th in through voluntary cooperat ion,  or  being

imposed  f rom above  o r  ou ts ide .  *

E x p l o i t a t i o n  ( 6 ' )  w i l l  n u r t u r e  t h e  d e s i r e  f o r  l i b e r a t i o n  ( 6 ) .

Abuse of  l iber t ies makes people recept ive for  the demagoguery of

au tho r i t a r i an  m inds  who  ca l l  f o r  au tho r i t a r i an  ( i . e . ,  exp lo i t a t i ve )

solut ions to problems.

E t h i c a l  d e c a y  ( ' 7 ' 7 * " , t h e  s p r e a d  o f  s h o r t - s i g h t e d  s e l f i s h

behavior ,  shovs people the need for  a ner , /  consciousness (7)  to

avoid a breakdown of  society.  When th ings seem f ine,  people become

complacent  and new decay may set  in  again.

TPetr Ick Healey once observed that  mul t inat ional -  corporat ions woul-d

love  i t  i f ,  f o r  examp le ,  Papua  New Gu inea  cons i s ted  o f  10 ,000

isolated v i l lages wi thout  centra l  government .  They could then

take them one by one.

, r*Dur ing most  of  human his tory,  people r , iere probably guided in thei r
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V u l r r e r a b i l i t y  ( 8 ' )  g e n e r - a t e s  t h e  d e s i r e  f o r  r e s i l i e n c e  ( B ) ,

i r r s t a b i l i t - y  t h e  c l e s i r e  f o r  s t a b i f i t y .  B u l  r e s i l i e n c e ,  t h e  a b s e n c e

o f  p : : ob lems ,  can  l ead  to  comp lacency  and  a  l ack  o f  v i g i l ance ,

vh i ch  i n  t u rn  makes  a  sys tem vu lne rab le  aga in .

Depending on the way these opposing t rends in teract ,  they

may  ho ld  each  o the r  i n  a  cons tanL  egu i l i b r i um,  o r  t ime

de lays  i n  t he  reac t j  on  can  l ead  to  cyc l í ca l  f l uc tua t i ons  o r  t o

an  ove rshoo t  and  co l l apse  mode .  More  on  th i s  r v i l 1  be  sa id  i n  t he

nex t  sec t i on "

4.  Cur_ve shapss of  t rends._resul t inq f rom Iar ious - laws of  mot ion

In th is  sect ion,  t t re under ly ing laws of  mot ion for  a number

of  f reguent ly  encountered t rends are descr ibed,  wi th examples f rom

the  na tu ra l  and  soc ia l  sc iences .  The re  a re ,  o f  cou rse ,  many  o the r

shapes  o f  t r ends  than  those  l i s t ed  he re .

ac t i ons  mos t l y  by  t r ad i t i ona l  cus toms  and  be l i e f s ,  no t  by  cons ide ra -
t i ons  o f  sho r t - t e rm  se l f - i n te res t ,  as  much  o f  economic  t heo ry
would have us bel ieve.  Today there is  grov ing contempt for  such
b l i n d  f a i t h ,  a n d  p e o p l e  b e l i e v e  t h e y  a r e  m o r e  r a t i o n a l .  B u t  o 1 d
cus toms ,  i , r h i ch  had  evo l ved  ove r  l ong  pe r i ods ,  o f t en  (no t  a l r vays )
had deeper reasons behind them, even i f  those reasons vere not
unde rs tood  by  mos i  o f  t he  peop le  adhe r i ng  to  such  cus t -oms .  Fo r
examp le ,  t he  p roh ib i t i on  by  ce r t -a in  re l i g i ons  aga ins t  t he  consump-
t i on  o f  po rk  made  sense  when  po rk  was  a  f r equen t  t r ansm i t t e r  o f
pa ras i t i c  d i seases ,  wh i l e  t oday  th i s  cus tom has  l os t  i t s  use fu lness
in  mos t  p laces .  T rad i t i ona l  modes  o f  behav io r  o f t en  se rved  the
funcLion of  1et- t ing people l ive in  peace i^ i i th  nature and r , r i th  one
ano the r .  As  such  t rad i t i ons  l ose  the i r  power  ove r  peop le ' s  l r ay  o f
conduct  and are being cr i t - ica l ly  evaluated,  they ought  to be replaced
by  a  ne r ,+  a \ , Í a reness  o f  necess i t i es ,based  on  a  more  sc ien t i f i c  unde r -
s tand ing  o f  t he  r , r o r l d ,  vh i ch  l eads  peop le  t o  behave  i n  ways  cons i s -

t en t  w i t h  l ong - te rm su rv i va l .  O then" i se  t he  l oss  o f  r eve rence  fo r

n a t u r e  a n d  f o r  l i f e  m a y  l e a d  u s  i n t o  d i s a s t e r .

i
I
i
I
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a . f  n x p o n e n t i a f  q r o

r f  t he  ra te  o f  g rov th  o f  a  va r i ab le  i s  p ropo r t i ona l  t o  t he

value of  that  var iable at  any g iven moment,  the resul t  is  growth

a t  an  eve r  more  rap id  ra te ,  y i e l d i ng  the  fam i l i a r  exponen t i a l  cu rve . *

x ( t )

d x ( t ) / d t = a x ( t )

Example 1:  Gror+th of  an animal  populat ion . rv i thout  enemies in  an

unl imi ted envi ronment .  The rate of  growth ( the excess of  b i r ths

over  deaths)  is  proport ional  to  the s ize of  the populat ion at  any

g i ven  momen t ,  on  a  s ta t i s t i ca l  ave rage .

Exan: ie 2:  The growth of  knowledge.  Dur ing some per iods of  h is tory,

people have bel ieved that  they r , rere c lose to the f  imi t  o f  what  there

is  to know, or  of  what  human beings are dest ined to knorr .  But  many

sc ien t i s t s  c l a im  tha t  t he  more  ques t i ons  a re  answered ,  t he  more

nev  ques t i ons  appea r ,  no t  j us t  abou t  de ta i l s  t o  be  f i l l ed  i n ,  bu t

fundamental  new problems.  whether  the body of  knowledge wi l l  ever

conve rge  to  a  f i n i t e  l im i t  i s  doub t fu l .  O f  cou rse ,  i f  t he  human

species were ext j -nct  in  a large war or  ecological  catastrophe,

then th is  t rend would come to an abrupt  end.

Examp le  3 :  The  accumu la t i on  o f  phys i ca l  cap i t a l ,  as  l ong  as  t he

ava i l ab i l i t y  o f  na tu ra l  r esou rces  does  no t  impose  any  cons t ra in t .

* I " la themat ica l  formulas may be sk ipped,  wi thout  loss of  cont inui ty
Pa rame te rs  A ,  B ,  t o  e t c .  a re  pos i t i ve  cons tan ts .
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4 .2  Expqnen t i a l  decav

The  ra te  o f  dec l i ne

o f  a  v a r i a b l e .
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i s  p ropo r t i ona l  t o the current  va lue

x ( r )

d x ( t )  / d t  =  - A  x ( r )

Example 1:  The amount  of  a radioact ive substance remain ing af ter

a cer ta in t ime per iod.  The number of  nucle i  decaying per  t ime uni t

is  proport ional  to  th.e nrr rnber  of  nucle i  present .

Exanple 2:  T} .e amount  of  usefu l  genet ic  in format ion remain ing af ter

a  ce r ta in  t ime ,  wh i l e  t h i s  i n fo rma t i on  i s  be ing  des t royed  th rough

spontaneous mutat ions (due to cosmic radiat ion,  chemical  mutagens,

rad ioac t i v i t y  e t c .  )  .  Th i s  t r end  i s  coun te rac ted  by  na tu ra l  se lec t i on ,

which g ives preference to those organisms that  are bet ter  adapted or

more adaptable to thei r  envi ronment .  The interact ion of  these t rends

can actual ly  J-ead to a gradual  improvement  and fur ther  development

of  genet ic  in format ion,  i f  mutat ions are suf f ic ient ly  rare that

se l -ec t i on  has  t ime  to  ope ra te .  f f  mu ta t i ons  a re  t oo  f reguen t ,  a

rap id  de te r i o ra t i on  o f  t he  gene t i c  code  resu l - t s .  *  Mos t  mu ta t i ons

;Thîs l rould be the l ike ly  resul t  f rom a deplet ion of  t t re ozone layer
by man-made chemicals used in spray-cans etc.  The increase in u l t ra-
v io l -et  radiat ion 'hrouLd cause not  onlv  more sk in cancer but  a lso an
accelerated rate of  mutat ions in  ptaì r ts ,  animals and humans,  wi th
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l ead  to  o rgan i sms  tha t  a re  unab le  t o  l i ve .  On l y  ve ry  ra reLy  do  they

b r i ng  an  imProvemen t . * *

Examp le  3 :  The  t ime  requ i red  to  pe r fo rm ce r ta in  p roduc t i on  t asks .

Fo r  examp le ,  t he  t ime  requ i red  fo r  ce r ta in  ope ra t i ons  i n  t he  t ex t i l e

industry  has fo l lo l red c l -osely an exponent ia l  decl ine over  the last

200  yea rs .  The  t ime  requ i red  fo r  bas i c  compu t i ng  ope ra t i ons  has

dec l i ned  by  abou t  a  f ac to r  o f  10  eve ry  5  yea rs  f o r  t he  l as t  30  yea rs ,

and appears to cont inue a long that  t rend for  another  several  decades,

Technical  breakthrougl is  are spaced approximately  equal ly  over  t ime,

and these improvements reduce the t ime requi red for  a g iven task

by roughly the same percentage.  The t ime regui red for  other  tasks,

vhich do not  lend themselves to mechanizat ion and automat ion,  has

rema ined  essen t i a l l y  cons tanL  ove r  ve ry  l ong  pe r i ods . * * *

4 . 3  _ O s c i l l a t i o n s

The  acce le ra t i on  o f  a  va r i ab le  i s  nega t i ve l y  p ropo r t i ona l  t o

i t s  cu r ren t  va lue .

po td t l a i l y -a l sas t rous  e f f ec t s  on  l i f e  on  ea r th .  Ha rm less  subs t i -
tu tes for  these chemicals are kno' r r rn,  but  the greed of  a few chemical
companies that  oppose a ban might  cause i r reparable damage.

**The probabi l i ty  that  a spontaneous mutat ion ímproves a genet ic
code may be compared to the probabi l i ty  that  a random typographical
error  improves the meaning of  a wr i t ten text .

* r r i r [ s  W i l l i am Baumo l  once  sa id ,  t o  p lay  a  Haydn  qua r te t  s t i l 1
takes the same t ime that  i t  d id 200 years ago,  name1y four  people
fo r  t h i r t y  m inu tes .

i

I
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x ( t

The  osc i t l a t i ons

and/or t ime lags are
) )

d - x ( t ) / a f  =  - A  x ( t )
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may be damped

involved.

+  B  d x ( L ) / d t

x ( t

a 2 x ( t ) / a t 2  =  - A  x ( t )  -  B  d x (  t ) / d t o r  d 2 x ( t

x ( r )

or explos ive i f  f i rs t  der ivat ives

or  aZx( t  ) /a t2  = - A  x ( t - t o )

explos ive
o s c i l l a t í o n
wi th posi t ive
feedback f rom
mot ion and/or
de1-ay in the
app l i ca t i on  o f
correct ive
f o r c e .

,  t - , 2
)  / a E - - A x (  t + t  )- o '

damped
osc i l l a t i on
wi th f r ic t ion
(=negat ive
feedbac]< from
mot ion)  and/or
an t i c i pa t i on
o f  co r rec t i ve
f o r c e .
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Example 1:  The c lass ical  example of  an osci l la tory movement in

physics is  the pendulum. I f  a  pendulum is  immersed in a f lu id,

i t s  osc i l l a t i ons  a re  damped .

Example 2:  Commodi ty  product ion cyc les.*  Many farm products typ ical ly

exhib i t  cyc l ica l  f luctuat ions in  thei r  pr ice and output .  For  example,

when the pr ice of  soybeans is  low,  fewer farmers p lant '  soybeans,

and th is  leads to some scarc i ty ,  dr iv ing the pr ice up.  This induces

more farmers to grow soybeans,  resul t ing in  oversupply and a pr ice

co l l apse ,  e t c . ,  f r om the  beg inn ing .  I f  f a rmers  l ea rn  f r om the  pas t

and form correct  expectat ions about  future pr ices,  t t rese osci l la t ions

tend to be damped.  I f  they J-ag behind wi th thei r  response,  the

osci l l -a t ions can actual ly  increase wi th each cyc le,  unt i l  they

h i t  some  l im i t  ( e .S .  p r i ces  neve r  become nega t i ve ) .

Example 3:  An oppressive d ic tatorship wi l t  foment  popular  díscontent ,

poss ib l y  resu l t i ng  í n  a  v i o l en t  up r i s i ng .  Th i s  can  l ead  to  a

temporary s i tuat ion of  near  anarchy,  which makes i t  easy for  a

new d i c ta to r  t o  se i ze  power  (p robab l y  us ing  a  d i f f e ren t  rhe to r i c ) .

This c l -oses a fu l l  c i rc le,  which may then star t  over  again.  Such

struggles for  power may fo11ow eactr  other  ever  more rapid ly ,  wi th

v io lence breeding more counterv io i -ence.  I f  people learn f ron

history, they may learn to Keep whatever can be saved from tLre

past ,  to  be more pat ient  and generous,  and to bui ld  a res i l ient ,

desi rable society,  between the extremes of  d ic tatorship and anarchy

(possib ly  some form of  representat ive democracy r^r i th  an appropr iate

deg ree  o f  f ede ra l i sm) .

*See for  exampLe Dennis L.  Meadows,
P roduc t i on  Cvc les .  Cambr idge ,  Mass .

The Dvnamics of Commoditrr
:  Wr igh t -A l l en  P ress  ,  1970 .

I
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4 .4  Log i s t i _c  q row th

I f  growth takes pt -ace in  a f in i te  envi ronment ,  then the

of  gror+th is  not  only  proport ional  to  the s- ize of  t t re c l r r rent

la t ion,  but  a lso to the amount  of  resources remain ing.  Such a

of  mot ion y ie lds a logis t ic  gror^r th curve.

ra te

- v v t l q

law

X

U

d x ( r )  / d t  =  A  x ( t )  ( u - x ( t )  )

vhere U represents an

upper  l im i t  fo r  x .

Examp le  1 ;  The  number  o f  bac te r i a  (dead  o r  a l i ve )  i n  a  bo t t l e  w i t h

a g ' i  wen amount  of  nutr ient  so lut ion,  as a funct ion of  t ime.  In the

beginning,  the number of  bacter ia grows a lmost  c ; '<pcnent ia l ly ,

but  then i t  approactres a f in i te  upper 1 imi t .

Examp le  2 :  The  s i ze  o f  t he  (  r i v i nq )  human  popu la t i on ,  i n  an

envi ronment  wi th l imi ted renewable resources,  i f  t t rere is  a

peace fu l  t r ans i t i on  t o  a  s teady -s ta te  popu la t i on ,  and  i f  t he re

i s  no  co lon i za t i on  o f  ou te r  space .

Examp le  3 :  The  f rac t i on  o f  t he  adu l t  popu la t i on  i n  a  coun t r y  ab le

to read and wr i te ,  over  a typ ical  phase of  development .

4 . 5  B e 1 l - s h a p e

The best  known be11-shaped curve is  the normal  d is t r ibut ion.

But  i t  does not  typ ical ly  descr ibe the development  of  a t rend over

t ime.  There is  a great  var iety  of  1aws of  mot ion which resul - t  in



a be 1-1-shaped

of  such t rends

i n  a  l o g i s t i c

rence between

1 1

t rend 1 ine.  Trvo of  the most  p lausib le explanat ions

may  be  the i r  i nLe rp re ta t i on  as  t he  ra te  o f  change

g row th  cu rve  ( t he  r i r s t  de r i va t i ve ) ,  and  as  t he  d i f f e -

two logis t ic  growth curves.

l o g i s t i c

the  d i f f e rence
logist íc  curves

between two
i s  be1 l - shaped

Examp le  1 :  I f  t he  t o ta l  number  o f  bac te r i a  (dead  o r  a l i ve )  f o l l ows

a  l og i s t i c  cu rve ,  and  i f  eacL r  bac te r i um l i ves  a  f i n i t e  t ime ,  t hen

the number of  l iv inq bacter ia fo l lows a bel l  shape"

Example 2:  I f  the cumulat ive amount  of  petro leum usecì  s ince the

beg inn ing  o f  h i s to ry  f o l l ows  a  l og i s t i c  cu rve  (wh i ch  i s  p laus ib le ) ,

then the quant i t ies used in each successive year  fo l low a bel l  shape.

Example 3;  A sc ient i f ic  paradj -gm wi l l  be accepted at  f i rs t  only  by

a sma11 minor i ty .  But  i f  i t  has explanatory pol . Ier  that  is  super ior

t o  t ha t  o f  o l de r  pa rad igms ,  i t  w i l l  sp read ,  s1ow1-y  a t  f i r s t ,  t hen

eve r  more  rap id l y ,  un t i l  i t  i s  more  o r  l ess  gene ra l l y  accep ted  and

es tab l i shed .  f n  t l - a t  sense  i t  i n i t i a l l y  f o l l ows  a  l og j s t i c  g row th

curve.  But  i t  wi l l -  not  ] ro ld i ts  dominant  posi t ion forever .  Af ter

some t ime i t  wi l l  be gradual ly  replaced by another ,  yet  super ior

paradigm. Thus the number of  people adher ing to i t  over  t ime roughly

fo l l ows  a  be l l  shape .

the s lope is
be11 -shaped
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E4egplgJ:  About  the same as on sc ient i f ic  paradigms can be said

a b o u t s o c i a l  c l a s s e s .  T h e y  s t a r t  s m a l l ,  a s  a  p r o g r e s s i v e  f o r c e ,

st ruggl ing against  the dominant  c1ass,  rvh ich has become react ionary

and conservat ive.  But  as a new c lass gains power,  i t  becomes i tse l f

establ ished,  and tends to change into a regressive force.  Tkrus i t

ca r r i es  i n  i t se l f  t he  seed  o f  i t s  own  des t ruc t i on ,  by  g i v i ng  r i se

to new contradic t ions,  af ter  the o ld ones have been solved,  and

i s  u l t ima te l y  rep laced  aga in  by  more  p rog ress i ve  f o r ces .

Example 5:  The "bourgeois way of  l i fe"*  as a goal -  is  sought  by a

growing number of  people.  But  once they have had i t  (not  before)

they wi t t  leq in to search for  something bet ter ,  less or iented

towarCs mater ia l  consumpt ion,  and more towards a harmonious

re lat ionship wi th other  people and wi th nature.  The h l lgothesis  is

therefore that  BWL as a goal  fo l lows a be1l  shape over  t ime.

The  l - i s t  cou ld  go  on .

4 . 6  C a t a s t r o p h i c  s f r i f t s

An excel lent  mathemat ica l  descr ipt ion of  a s imple envi ronmental

model  has recent ly  been g iven by Gal lopin.**  He uses catast . rophe

theory to show how a var iable may suddenly drop f rom one state of

egui l ibr ium into a less desi rable equi l ibr ium, f rom r^rh ich i t  is  much

*See  foo tno te  on  page  7 .

* *G i l be r to  C .  Ga11op in ,  "Deve lopmen t  and
M o d e l .  "  J o u r n a l  o f  P o l i c y  M o d e l i n s  2 ( 2 )  ,

Envi ronment  :  An I l lust rat ive
2 3 9 - 2 5 4  ( 1 9 8 0 ) .
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more  d i f f i cu t t  t o  b r i ng  i t  back  up  aga in .  Fo r  equa t i ons  and  d iag rams ,

I  r e fe r  t o  t ha t  pape r .  He re  on l y  t h ree  i l l us t ra t i ve  examp les  a re

a d d e d .

Examp le  1  :  A  l ake  t ras  a  ce r ta in  capac i t y  t o  aba te  po l l u tan ts .  I f

that  capaci ty  is  exceeded,  then i r revers ib le chianges in the ecology

of  the lake can take p1ace,  and i t  loses i ts  or ig inal -  abatement

capaci ty .  Even i f  no fur ther  pol lu tants are added,  the lake may

not  recover  and remain po11uted.  Lake Er ie r^ras recent ly  bel ieved

to have reached that  sLage.  But  i t  seems to have improved again

s l ight ly ,  a  Ì ropefu l  s ign.  I f  the oceans should ever  become

pol lu ted beyond recovery,  th is  might  mean an end to l i fe '  a lso

o n  1 a n d "

Exa: :p1e Z:  As long as a p iec--e of  i ron rema- ins at  a cer ta in Cistance

f rom a  magne t ,  a  weak  fo rce  i s  su f f i c i en t  t o  keep  i t  away .  I f  t ha t

weak force is  temporar i l l .  re laxed,  the p iece may get  s tuck on the

magnet ,  ancl  now a much st ronger force is  needed to remove i t  f rom

the re  aga in .

Example 3. :  As long as the peopl-e in  a country mainta in cer ta in

standards of  good conduct  and respect  the laws,  only  mi ld,  occasional

contro ls  are needed to insure that  the lavs are being observed.

Poss ib l y ,  ve rba l  exho r ta t i on  a lone  i s  su f f i c i en t .  Bu t  once  co r rup t i on

and  c r ime  become commonp lace ,  i t  i s  ve ry  d i f f i cu l t  t o  rees tab l i sh

some minimum order : .  A much greater  ef for t  is  then needed to regain

adhe rence  to  ce r ta in  e th i ca l  s tanda rds .
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4 .7  Exceed ing  a  sus ta inab le  t im i t wi th subsequent  col lapse

I f  the pressure ' ryh ich comes to  bea r  when  an  uppe r  sus ta inab le

l im i t  o f  a  va r i ab le  i s  app roached  i s  de layed ,  t hen  a  va r i ab le  may

tempora r i l y  exceed  tha t  r im i t ,  bu t  i t s  va1ue  can  to ta l l y  co l l apse

to  ze ro  a f t e rwa rds .

dx ( r )  / dL  =  A  x ( r )  (u -x ( r - ro )  )

Ano the r  ma themat i ca l  1aw ,  wh i ch  desc r i bes  a  s ím i1a r  t r end  shape , i s

d x ( t ) / d t =  A x ( t )  - e y ( r - r o ) ;  d y ( t ) / a t  = c x ( r )  y ( r )

The interpretat íon here is  that  the grovth of  a preyr  x ,  permi ts

the growth of  a predator ,  y ,  which af ter  a t ime delay destroys x.

The longer the t ime ra9 tor  and the larger  c  (which determines the

g row th  ra te  o f  y ) ,  t he  more  v i_o len t  i s  t he , , e> {p los ion , , ,  i . e .  t he

excessive growth and subsequent  col lapse of  x .

sho r t  t ime  1ag
slow growth of

and

.I

l ong  t ime  l ag  and
rapid growth of  y
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Example 1 :  Nature abounds r^r i th  recru latory mechanisms of  the sor t

j us t  desc r i bed .  Fo r  examp le ,  some  wooC-worms  feed ing  on  l i v i ng

t rees  can  des t roy  an  en t i r e  f o res t ,  i f  t he i r  r ep roduc t i on  i s  unchecked .

BuL there a lso ex is ts  a species of  ' ! . rasps which 1ay thei r  eggs in to

the  bod ies  o f  l i v i ng  wood -worms ,  and  so  acL  as  t he i r  pa ras i t es .

S ince  these  wasps  rep roduce  a t  a  subs tan t i a l l y  f as te r  ra te  t han  the

wood-worms, . the populat ion of  wood-rsorms rv i l1  be r+ iped out ,  and wi th

them the wasps,  r r rho depend on the r rood-worms for  thei r  reproduct ion

cyc le .  (S ince  the  ex t i nc t i on  o f  t he  two  spec ies  i s  on l y  l oca l i zed ,

both can immigrate again f rom elsewhere,  and the cyc le can begin anevr .

Wherever  and whenever there appears an excessive concentrat ion of

vood -vo rms ,  i t  w i l l  soon  be  he ld  i n  check  by  t he  r ^ l asps . )

Exarnpie 2:  The larger  a mass of  uranium is  concentrated in  a smal- l

space,  the more f ree neutrons are re leased,  on the averager by each

free neutron,  before i t  escapes.  Tf  the average number of  neul rons

r e l e a s e d  i s  g r e a t e r  t h a n  o n e ,  i . e . ,  i f  a  c r i t i c a l  m a s s  i s  e x c e e d e d ,

then a chain react ion begins and a nuclear  e>cplos ion takes p lace.

I f  the cr i t ica l  mass is  accumulated s low1y,  t t ren excessive heat

rqould be generated as soon as the cr i t ica l  mass is  reached,  and

the lump of  uranium would evaporate before too great  damage is

done.  Therefore,  in  a nuclear  bomb t rso hal f -spheres of  uraniurn

are shot  at  each other  very rapiafy ny a chemícal  explos ion,  so

that  the correct ive mechanism of  thre heat  generated cannot  operate

in t ime,  and an extremely wio lent  and destruct ive explos ion resul ts .

Example 3:  I f  there ex is t  mechanisms in a society for  the correct ion

of  in just ices and the redress of  gr ievances in  t ime,  then the society
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is  qui te s table,  because correct ive act ions r^r i11 be taken before t t re

in just ice becomes into lerable.  But  i f  these mechanisms are b locked

by an excessively  s luggish bureaucracy,  or  by outr ight  repression

as  i n  a  d i c ta to rsh ip ,  t hen  p ressu res  l u i t d  up  to  i n to le rab le  1eve1s ,

resul t ing in  a v io lent  upheaval- ,  o f ten sparked by a minor  t r igger

event .  As long as the major i ty  of  the people are reasonably sat j .s f ied

wi th the government ,  acts of  v io lence against  the establ ished order

remain iso lated,  and do not  spread spontaneously.  The fa i lure to

recognize that  is  one of  the fundamental  errors of  terror is ts .

But  i f  there is  a suf f ic ient ly  widespread mal-a ise among people,

a minor  event  can somet imes lead to the emergence of  a very wide-

spread and st rc ;ng popular  movement.  For  example,  the imposi t ion

o f  a  t ea  t ax  i n  Bos ton  ha rbo r  í n  L773  l ed  t o  a  c r ys ta l l i za t i on  o f

the long-pent-up gr ievances of  the Amer ican colonies against  the

unresponsive ru le of  the Br i t ish k ing,  and to the Amer ican war for

independence.  castro 's  landing in  cuba v i th  60 men sparked the

d i s i n teg ra t i on  o f  Ba t i s ta ' s  demora l i zed  a rmy  and  1ed  to  h i s  ower -

t t r row.  The recent  events in  poland are another  typ ical  example.

A minor  issue such as the increase of  meat  pr ices led.  to  vr ì -d.espread

s t r i kes ,  r " i t h  a  l ong  l i s t  o f  demands ,  pa r t i cu la r l y  t he  abo l i t i on  o f

p r i v i l eges  fo r  pa r t y  members  and  the  po r - i ce ,  a  f r ee  p ress ,  and

i r rdependent  t rade unions.  concessions by the government  on a lmost

a l l  o f  these points helped to defuse the cr is is  before i t  resul ted

in b l -oodshed.  Also '  some moderat ion on the par t  of  the st r ikers n1a11

have helped aver t  a Soviet  in tervent ion.



a r iq id system which suppresses demands for  changes is  more

stable in  the shor t  run t t ran a sof ter  system, but  i t  co l lapses in  the

long  run .  A  f l ex ib le  sys tem w i l l  exh ib i t  more  va r i ab i l i Ly  and  l ess

o rde r  i n  t he  sho r t  r un ,  bu t  i t  adap ts  i t se l f  more  eas i l y  t o  new

s i tua t i ons ,  and  avo ids  ca tas t roph i c  rup tu res .  Th i s  i s  t he  ma in

advantage of  more decentra l ized over  excessively  centra l ized syst-ems.

Another  example f rom the physical  sc iences may help i l lust rate

wha t  has  j us t  been  sa id .

Exampl-e 4:  r f  two tectonic pJ-ates move rerat ive to each other ,

t ens ion  w i l l  bu i l d  up  i n  t he  c rus t  o f

the boundary between the two p lates is

w i l l  r esu l t  i n  f r equenL  m ino r  t r emors .

i s  r . e r y  ha rd ,  t ens ion  w i t t  h r i l d  up  to

be  re leased  i n  a  ma jo r  ea r thquake .

4 .8  D i scon t i nuous  rup tu res

The  examp le  o f  i n te rm i t t en t  sh i f t s  i n  t ec ton i c  p la tes  j us t

men t i oned  rea11y  co r responds  to  ano the r  t ype  o f  l aw  o f  mo t i on .

Two  va r i ab les  may  move  more  o r  l ess  i n  pa ra1 le1 ,  ove r  t he  l ong  run .

But  whi le  one of  the two var iables moves smoothly  (  in  the above

examp le  t he  pos i t i on  o f  t he  cen te r  o f  a  d r i f t i ng  t ec ton i c  p la te ) ,

t he  o the r  va r i ab le  i s  " s t i cky " ,  r ema in ing  unchanged  un t i l  su f f i c i en t

tension has bui l t  up for  a sudden j r rmp ( the edge of  a tectonic

p1a te ,  wh i ch  touches  ano the r  p la te  a long  a  geo log i ca l  f au l t  l i ne

in  t he  above  examp le ) .

the ear th.  I f  the rock at

re l -a t i ve l y  so f t ,  t h i s  t ens ion

Tf the rock at the boundary

enormous levels,  and f ína11y
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M a t h e m a t i c a l l y ,  s u c h  a  m o L i o n  c a n  b e  d e s c r i b e d  b y  L l v o  f u n c t i o n s

o f  w t r i c h  f o l l o w s  a  s m o o t h  p a t h  o v e r  t i m e  ( h e r e  y ( t ) ) ,  r v h i l e

o the r  va r i ab le  (he re  x ( t )  )  r ema ins  cons tan t  un t i l  i t  d i f f e r s

y ( t )  b y  m o r e  t h a n  s o m e  c r i t i c a l  t h r e s h o l d  l e v e l  C : *

y ( r )

x ( t  )

(  x ( b )
x ( c + d t )  =  {

t  v ( t l

i f  l x ( t ) - y ( t ) l

i f  l * ( t ) - y ( t X 7 n C

El<amp le  1 :  The  p r i ces  t ha t  a  pub l i c l y  regu la ted  monopo ly  (e .9 .  an

e lec t r i c  u t i l i t y  o r  t e l ephone  company )  can  cha rge  to  i t s  cus tomers

are usual ly  f ixed by 1aw and rem.ain unchanged for  some t ime,  whi le

p roc luc t i on  cos t s  may  g radua l l y  i nc rease  o r  dec rease  ove r  t ime .

WÌ-ren the d i f ference between product ion costs and pr ices charged

becomes  su f f i c i en t l y  l a rge ,  a  cou r t  hea r i ng  i s  he ld ,  w t re re  new

.F o i=-more-  t f rorough d iscuss ion
be t r ^ reen  t vo  va r i ab les ,  see  f  o r
"B i va r i a te  D iach ron i c  Ana l ys i s "
Essarrs on l ' le thodology,  Volume I

o f  poss ib le  f o rms  o f  i n te rac t ron
e x a m p l e  J o h a n  G a l t u n g  ( L 9 7 7 ) ,

in  Methodology and Ideoloqt- ,
.  C o p e n h a g e n :  C h r i s t i a n  E j l e r s .
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p r i ces  a re  se t ,  co r respond ing  to  ac tua l  cos t s .  S ince  suc t t  cou r t

hea r i ngs  a re  expens i ve ,  t hey  a re  usua l l y  pos tponed  un t i l  cos t  and

p r i ce  d i f f e r  by  a  subs tan t i a l  marg in .  ( t t r e  company  w i l l  r eques t  a

hea r i ng  i f  cos t s  i nc reased ,  whe reas  the  regu la to ry  agency  shou ld

seek  a  t r ea r i nq  i f  cos t s  dec reased .  )

Examp le  2 :  T t re  c l ass i ca l  examp le  o f  a  pe r i od i c ,  ab rup t  b reak  i s

Marx rs  t heo ry  o f  soc ia l  chanEe  resu l t i ng  f r om tens ion  be tveen  the

means of  product ion and the mode of  product ion.  A newly establ ished

soc ia l  s t ruc tu re  (mode  o f  p rod r . r c t i on )  i n i t i a l l y  may rep resen t  t hemos t

favorable condi t ions under r ,vh ich a fur ther  development  of  the

p roduc t i ve  f o r ces  ( i . e . ,  t echno log -y ,  o r  t he  means  o f  p roduc t i on )

can take p1ace.  But  as the means of  p. roduct ion cont inue to accumulate

and to change in nature,  the unchanging mode of  product ion gradual ly

becomes a " fet ter"  on the fur ther  evolut ion oÍ  the means of  pro-

duct ion,  a fet ter  that  must  burst  to  make room for  fur ther  progress.

Why  do  the  means  o f  p roduc t i on  ( i . e .  t echno log l r )  evo l ve  g radua l l y ,

wh i l e  t he  mode  o f  p roduc t i on  ( i . e .  soc ia l  i ns t i t u t i ons )  changes

stepwise,  of ten accompanied by v io l -ent  revolut ions? The deeper

reason  fo r  t h i s  d i f f e rence  1 ies ,  I  be l i eve ,  i n  t he  f ac t  t ha t  t he

adopt ion of  a new product ion technol-ogy represents a pr ivate

decis ion,  vh ich many indiwidual -s  can take,  one af ter  another .

A  change  i n  soc ia l  i ns t i t u t i ons ,  on  the  o the r  hand ,  rep resen ts  a

soc . l a l  dec i s i on ,  wh i ch  an  en t i r e  soc ie t y  mus t  t ake ,  ac t i ng  s imu l -

taneously.  For  example,  the innovat ions under ly ing large-sca1e

manufactur ing wi th a d iv is ion of  laboi lvrere made gradual ly ,  by

many indiv idual  inventors,  and found thei r  way to indiv idua*
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craf tsmen and merchants,  vho began to adopt  them, one by one,

.wi thout  depending on any concerted act ion by the rest  of  society.

Bu t  t he  abo l i t i on  o f  se r fdom,  r vh i ch  g radua i l y  became more  and  more

urgent  so that  f  ree and mobi le  'hrorkers could prov ide the necessary

labo r  f o r : ce  t o  run  l a rge -sca le  cap i t a l i s t  en te rp r i ses  r  wàs  some-

th ing that  n, :  s ingle entrepreneur could in t roduce a lone.  ! , I ide-

rang ing  changes  i n  Lhe  l eqa l  f r amework  and  i n  soc íe t y ' s  i ns t i t u t i ons

l /ere necessary,  r ' 'h ich requi red the jo int  act ion of  a large number

o f  peop le .

Suppo r t  f o r  a  new mode  o f  p roduc t i on  g rad r ra l l y  bu i l ds  up  ín

a  soc - - i e t y ,  and  res i s tance  to  a  change  dec l i nes ,  bu t  i t  neve r

vanishes ent- i re ly .  l lhen the support  is  s t ronger than the res is tance,

a  l ha ; i ge  can  take  p1ace .  So rae t imes ,  i ns t i t u t i ona l  c t ranges  can  be

b rough t  abou t  peace f l r l l y ,  t h rough  a  democra t - i c  p rocess ,  e .g .  i f

t hose  vho  a re  opposed  to  t he  change  and  l ose  p r i v i t eges  i n  t he

process real ize thaL they cannot  p i :event  the change and would

on l y  l ose  more  i n  a  v i o l en t  con f ron ta t i on ,  o r  i f  t hey  a re  access ib le

to  peace fu l  pe rsuas ion . *  Bu t  whe re  such  i ns iqh t  i s  l ack ing ,  anc l

t he  m ino r i t y  t ha t  p re fe rs  t he  o1d  sys tem res i s t s  by  f o r ce ,  o r

ca11s for  support  f rom outs ide,  th is  tends to provoke at tempts

a t  changes  o f  soc ia l  i ns t i t u t : - ons  th rouqh  v io len t  revo lu t i ons .  f f

a  revo lu t i on  i s  a t t emp ted  too  ea r1y ,  be fo re  i t  has  ga ined  a

*For example,  .workers in
pa r t J - c i pa te  i n  compan ies '
men ta ry  means .

West  Germany von the formal  r ight  to
managemen t  dec i s i ons  th rough  pa r l i a -
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su f f i c j - en t -  number  o f  suppo r te rs  and  su f f i c i en t  power ,  i t  v i 1 l  f a i l

and  cause  a  se tback .

Th i s  conc ludes  sec t i on  4 .  Th i s  d i scuss ion  o f  wha t  l aws  o f  mo t i on

yie ld what-  types of  t rencl  l ines should be usefu l  for  the construct ion

o f  a  mode l  t ha t  cons ide rs  t he  i n te rac t i on  o f  va r i ous  t rends ,  ho r r

t hey  p romo te  o r  i nh ib i t  one  ano the r ,  o r  n rod i f y  one  ano the r ' s

q u a l i t a t j v e  b e h a v i o r .

The next  sect ion br ief ly  addresses the quest ion rvhether  i t  is

poss ib le  t o  c l ass i f y  t r ends  i n to  dominan t  t r en<1s  and  coun te r - t r ends .

5 .  Dominan t  vs .  coun te r - t r ends

To  mos t  t r ends ,  t he re  usua l l y  ex i sL  a  g rea t  va r i e t y  o f  o the r

t re l is  that  s t rengt f ren i t ,  and many that  weal<en i t .  There does not

seem to  ex i s t  a  un igue  re la t i onsh ip  be tween  a  g i ven  t rend  and  " i t s "

counLer- t rend.  For  example,  one observable t rend ís  the grorr ing

auLho r i t y  s ta te  gove rnm.en ts  have  ove r  peop le ' s  - l i ves ,  T rends  wh ich

can  weaken  t -ha t  auLho r i t y  a re  peop le ' s  more  ac t i ve  pa r t i c i pa t i on  i n

1ocal  movements,  and theír  l r i t l - rdrawal  in to the micro- level  of  fami ly

1 i f e ,  and , /o r  t he  i nne r  l eve l  o f  se l f - r e f l ec t i on  and  re l i g i os i t y  o r

ph i l osoph i ca l  conce rns .  Bu t  t he  s t reng then ing  o f  g1oba l  o rgan i za t i ons ,

such  as  t . he  Un i ted  Na t i ons ,  o r  t he  q row th  o f  non - te r r i t o r i a l  ac to rs

such  as  na t i ona l ,  i n te rna t i ona l  and  l oca l  p ro fess iona l  o rgan i za t i ons ,

you th  movemen ts ,  j o i n t - i n te res t  q roups  e t c .  can  equa l l y  we l l  be  seen

as t rends that  veaken State pcver .  I , ' lh ich is  ' the"  counter- t rend to

growì. r ;g s ta l -e poruer? I  would not  dare to say.
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suppose r^re have selec l -ed sorne pai r  of  t rends that  are opposed

to each otherr  sdy the accumulat ion of  arrns as a t t r reat  to  peace

and  the  g row ing  i n te res t  i n  t he  nonv io len t  reso lu t i on  o f  con f l i c t s

as  p romo t i ng  peace .  (F rom rvha t  l r as  sa id  above ,  i t  f o l l ows  tha t  t he re

exis t  many other  pai rs  of  opposing t rends which inc lude one of  these

two  t rends .  )  The  nex t  d i f f i cu l t y  a r i ses  i n  de te rm in ing  wh ich  o f  t hese

two t rends is  dominant ,  and which is  to  be re legated.  in to the ro le

of  counter- t rend.  A f i rs t  compar ison might  be to see which of  the

tr . ro t rend-var iables current ly  has a larger  value.  But  t row can one

compare var iables which are not  measured in the same uni ts? Can one

equate one ton of  arms wi th one peace researcher? Even i f  the two

var iables of  two opposing t rends can be measured in the same uni ts ,

for  example the number of  members of  a repressive pol ice force ancl

the number of  members of  a nonvio lent  socia l  just ice movement,  they

may not  be comparabl -e af ter  a l l .  The pol ice may have fewer members,

bu t  s t i 11  be  more  pove r fu l .

One could avoid the problem of  comparabi f i ty  by saying that

the t rend which is  growing is  dominant ,  and the one which is  decl in ing

is  the counter- t rend,  or  v ice versa.  But  both t rends in  a pai r  may be

growing at  the same t ime (e.s.  the number of  pol icemen and of  demon-

s t ra to rs ) ,  o r  bo th  may  be  dec l i n i ng  a t  t he  same t ime .  Even  i f  one

va r i ab le  g rows  s ign i f i can t l y  f as te r  t han  the  o the r ,  i t  may  be  s t i 11

so weak that  one may hesi tate to cal l  i t  the dominant  t rend.

rn some except ionaL cases one can,  of  course,  unambiguously

determine which of  two t rends is  dominant .  For  example,  the spread

of  a few J-anguages to a growing nt rmber of  people today dominates over

the  t rend  o f  t he  d i f f e renb ia t i on  o f  l anguages  i n to  l - oca l  d i  a l ec t s
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and  new lanquages ,  bccause  thc  l a tLe r  p rocess  Lakes  ve ry  l ong ,  and

the  fo rmer  p rocess  i s  much  more  rap id  w i t h  modern  means  o f  g l oba l

commun ica t i on .  *

6 .  Des i rab le  vs . .  undes i rab le  t r ends

The  c l -ass i f i ca t i on  o f  t r ends  i n to  des i rab le  and  undes i rab le  ones

seems less ambic; r iou.s and more usefu l  than a d ichotomy of  t rends in to

dominant  and counter- t rends.  Of  course,  one cannot  say of  a t - rend in

general  v t rether  i t  is  good or  bad v i thout  speci fy ing for  rshom i t  is

good and for  whom i t -  is  bad.  For  example,  t t re spread of  complex,

organizat ion- inLensive technology is  good for  the technocrats wtro

con t ro l  i t ,  and  bad  fo r  t he  ma jo r i t y  o f  peop1e  who  a re  f o r ced  i n to

dependence on a fe.w indiv iduals.

The  pos i t i on  i s  t aken  he re  t ha t  des i rab le  t r : ends  a re  t hose

r^ rh i ch  he lp  t he  sa t i s fac t i cn  o f  human  needs  ( su rv i va l ,  we l f a re ,

f r eedom and  i den t i t y )  f o r  a1 l ,  p resen t  and  fu tu re  gene ra t i ons .

( " F o r  a l l "  i m p l i e s  s t r i v i n g  f o r  e q u a l i t y  a n d  " f o r  f u t u r e  g e n e r a t i o n s "

impl ies the preservat ion of  a natura l -  envi ronment  able to susta in 1 i fe ,

among other  th ings.  )

F rom th i s  v i ewpo in t ,  t r ends  can  be  c lass i f i ed  i n to  des i rab le

ones ,  undes i rab ie ,  amb iwa len t (mean ing  tha t  t hey  have  bo th  des i rab le

and  undes i rab le  aspec ts )  and  neu t ra l  t r ends  (wh i cha t :e  ne i t he rdes i rab le

no r  undes i rab le ) .  I  have  no t  f ound  any  neu t ra l  t r ends  i n  t he  l i s t  o f

t rends of  Sect ion 2,  probably because such t rends would not  be

considered s j -gni f icant  f rom GPID's developinent  theory v iervpoint .

*As Adol fo Mascarenhas
1-anguage groups.  Today

has  men t i oned ,  i n  1900  Tanzan ia  had  170
i t  has  one  na t i ona l  l anguage .



des i rab l s

( 8 )  r e s i l i e n c e

(  6 )  l i be ra t i on

{ 7 )  g l o b a l
consc iousness

!4g9grreèle

( 8 ' )  v u l n e r a b i l i t y

(  6 '  )  exp lo i t a t i on

( 7 '  )  e t h i c a l  d e c a y

( 1 ' )  s p r e a d  o f  l i e s
and  supe rs t i t i on

( 2 ' )  o b s t a c l e s  t o  t h e
f ree  f l ow  o f  i deas ,
goods ,  and  peop le *

( q ' )  f a s h i o n s ,  d o g m a s ,
p re jud i ces
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f  l r ou ld  p ropose  the  fo11o l , r i ng  c l ass i f i caL ion

o f  t r e n d s  s h o w n  i n  F i g u r e  I  ( p . 3 ) :

o f  t h e  1 6  f a m i l i e s

ambivalent  * t rends

(  1 )  knowledge
( i nc lud ing  sc ience

and technology)

( 2 )  i n f o r m a t i o n ,
communicat ion,
t r anspo r ta t i on

( 3 )  g l o b a l  s p r e a d  o f
i deas

( 3 ' )  d i f f e r e n t i a t i o n s
o f  pe rcep t i ons * *

(  5 )  decen t ra l i za t i on

(  5 ' )  c e n t r a l i z a t i o n

The  fam i l i es  o f  des i rab le  t r ends  i nc lude  gene ra l r y  on l y

desi rable or  predominant ly  desi rable t rends as members.  The opposi te

ho lds  f o r  undes i rab le  f am i l i es  o f  t r ends .  Amb iva len t  t r end  fam i l i es

may  i nc lude  des i rab le ,  undes i rab le  and  amb iva ren t  t r ends .

f .  S t r a t e q i e s

A st rategy can be seen as a conscious human intervent ion to

st rengthen desi rable t rends,  'vreaken undesi rable t rends,  and bend the

di rect ion of  arr rb iguous t rends in to more desi rable d i rect ions.

tó-cca;f f i ; i1y; an infant industry may need tar i f f  protect ion. Butr see any obstacl-es to the free éxchànge of ideas and movement ofpeop le  as  undes i rab le .

* * r t  i s  d i f f i c u r t ,  i f . n o t  i m p o s s i b r e ,  t o  p r e v e n t  p e o p l e  f r o mhav ing  d i f fe ren t  conv ic t ions ,  and they  shàurd  be  f ree  to  do  so .Al l  one can insist  on is that they shàurd not try to impose theirconvict ions on others by force.
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one  cou ld  nov  cons ide r  each  o f  t he  hund red  o r  so  i nc i v i dua r

t rends  l i s t ed  i n  sec t i on  2  and  add ress  the  s i x  ques t i ons  o f  who

shoul-d do y!e! ,  vhen,  _@ere,  hol r  and wl iy .*  But  that  would far

exceed  the  l im i t s  o f  t h i s  a l ready  l eng thy  no te .  I  w i l l  l im i t

mysel f  here to a few general  remarks to each of  t t rese quest ions,

which hropefu l ly  are appl icable in  a var iety  of  contexts.

The quest ion why something should be c lone can be deal t  wi th

very br ie f ly .  The s i tuat ion in  the wor ld is  very bad and danger-

ous,  wi th the surv iva l  of  humani ty  threatened by nuclear  war or

ecological -  d isasters,  and wi th widespread pover ty  and great

in just ice,  when the technical  knorv l -edge and the resources ex is t

to guarantee safety and a decent  l iv ing standard for  a l l .  what

appa ren t l y  s t i 11  l acks  i s  t he  r " i sdom to  i np lenen t  t h j - s ,  g i ven

human psychology.  There is  every reason to undertake del iberate,

rsel1- thought-out  moves .which can increase g1oba1 secur i ty ,

j us t i ce ,  we l f a re ,  equa l i t y ,  f r eedom,  and  g i ve  peop l_e  g rea te r

i d e n t i t y  ( i . e . ,  r e d u c e  t h e i r  a l i e n a t i o n ) .

What  should be done? This inc lqdes the quest ions ho.w much,

at what expense, and fol_whoq. How much change should be attempted

depends on the po.r^ /er  one has avai labl -e.  I ' lodest  and h ighly  just i f ied

demands,  rvh ich t rave st rong and vr ide-ranging support ,  have a good

chance of  being successfu l ly  reached.  Overambi t ious goals,  even i f

they are just  and h ighly  desi rabl -e f rom the perspect ive taken here,

may  1ead  to  f a i l u re ,  i f  t he re  i s  no t  su f f i c i en t l y  s t rong  suppo r t

*See Johan Gal tung,  "What  is
for  Developrnent  Al ternat ives
Nyon ,  Sw i t ze r l and .

a  S t ra tegy? " ,  I n te rna t i ona l  L -ede ra t i on
( r n o a ;  D o s s i e r  N o .  6 ,  A p r i l  1 9 1 9 ,
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f o r  t hem.  On  the  o the r  hand ,  i f  one  i s  cxccss i ve l y  modes t  abou t

one ' s  goa1s ,  one  may  m iss  t he  oppo r : t un i t y  o í  ach iev ing  th ings  t , r h i ch

cou ld  have  been  feas ib le .  T t  i s  l i ke  shoo t i ng  an  a r roh r  w i t h  a  bo r , r .

The harder  one spans the bow, the far ther  one can reach.  But  i f  one

spans the bow a 1 i t t1e too much,  i t  breaks and one gets nowhere

Under  unce r ta in t y ,  i t  i s  sa fe r  t o  s ta r t  w i t h  modes t  goa l s  and

th rough  expe r i ence  to  ga in  g radua l l y  a  be t te r  f ee l i ng  f o r  one ,s

st rengths and weaknesses,  as wel l  as t -hose of  potent ia l  opponents.

Two  examp les  may  i l l us t ra te  t h i s  po in t .  A l l ende  i n  Ch i l e  wan ted

to implement  h ighly  desi rable reforms.  But  lack ing the support  of

middle c lasses and the army,  and having no counLerforce,  he was

overambi t ious and fa i led.  A d i f ferent  s t rategy r ras recommended by

l" lao.  In  the areas contro l led by the red army before the Chinese

revolut ion,  some eager leaders Lranted to d is t r ibute immediate ly

alJ .  the land that  was not  cu l t ivated by i ts  or{ners to poor  and

l -and less  peasan ts .  Th i s  l r r ou ld  ce r ta in l y  have  been  h igh l y  des i rab le .

But  Mao warned that  i t  could create a too powerfu l  opposi t ion by

the  l and l -o rds  and  r i ch  peasan ts  a l l  a t  once ,  and  m igh t  end  up  i n

fa i lure.  He proposed that  a very modest  s tep should be at tempted

to  s ta r t  w i t h .  A l l  t ha t  was  ca l l ed  f o r  was  a  reduc t i on  o f  Land  ren ts

f rom 50 and 60 percent  to  one th i rd,  In  return,  the red army would

help to guarar- r tee that  a l l  rents r "ere paid,  which previously  of ten

was impossib le.  This move had very wide support ,  even among some

landlords.  The vhole populat ion became involvecì  in  d iscussing and

implement ing i t .  That  in i t ia l  success opened the way for  very

t s r - r a a o l , r i  n c  n h a n n o q  1 : l .  o r
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In Ihen does a st rateqv have the qreatest  impact?

T h e r e  i s  a  s a w ì n c r  I ' s f r i  k e  t h c  i r o n  v h i l e  i t  j s  h o t . "

Be fo re  i t  i s  ho t  enough ,  i t  i s  ve ry  ha rd  t o  shape  i t .

A f t e r  i t  has  coo led  dovn  aga in ,  e f f o r t s  come  too  1a te .

Someone who has a good st rategy may ha- /e to wai t  unt i l

the t ime is  r ipe for  i t ,  but  then t re or  she should act

before the opportuni ty  has s l ipped away again.  For  exampl-e,

in  Poland there was widespread unhappiness about  the ru le

o f  wha t  Ì r as  been  ca l t ed  Lhe  " red  bou rgeo i s i e " ,  and  the

p r i v i l eges  they  en joyed .  Bu t  a  ca l l  f o r  a  s t r í ke  t o

press for  reforms at  an arb i t rary moment woul-d probably

have  had  l im i t ed  fo l l ow ing ,  because  o f  peop le ' s  gene ra l

apathy and fear .  The day af ter  the governrnent 's  announce-

ment  of  f  ood pr ice increases,  l+hren th is  topic  was on

everybody's  mindr  'w?s an ideal  moment to press for  a

l is t  o f  demands,  which went  far  beyond the immediate

i ssue  o f  f ood  p r i ce  i nc reases .  I f  t he  s t r i ke  had  been

de layed  fo r  t oo  1ong ,  peop le ' s  exc i t emen t  vou ld  p robab l y

have cool -ed down again to some extent ,  and the success

of  the st r ike could have been more doubt fu l .



-'J.

-  5 0 -

A wel l -knor l r Ì  analogy is  that  of  the spark which

can  s ta r t  a  p ra i r : i e  f i r e .  Bu t  i t  can  do  so  on l y  i f  t he

p r a i r i e  j - s  s u f  f  i c i e n t l y  d r y .  B e f o r e  t h e  s e a s o n ,  o r  a f t e r

t he  nex t  ra in ,  a  spa rk  has  no  e f f ec t .  And  no  ma t te r  ho ' l y

d r y  t h e  p r a i r i e  i s ,  i f  t h e r e  i s  n o  s p a r k ,  n o  f i r e  w i l l

s t a r t .  Th i s  ana logy  can  a l so  shed  some l i gh t  on  the

ro l -e  o f  i nd i v i dua l s  i n  h i s to ry .  I f  t he  s i t ua t i on  i s

no t  r i pe ,  and  peop le  a re  no t  ready  to  unde r take  a  change ,

then  no  i nd i v i dua l  e f f o r t  can  reach  ve ry  f a r .  On  t t r e

o the r  hand ,  i f  a  s i t ua t i on  ex i s t s  i n  wh i c t r  a  change

wou l i  be  poss ib le  and  v ide l y  des i red ,  bu t  nobody  takes

the  i n i t i a t i ve  t o  he lp  b r i ng  i t  abou t ,  i t  v i l 1  no t  t ake

p lace  e i t he r .  Bo th  cond i t i ons  have  to  be  fu l f i l l ed

s imui taneously.  The debate vhether  i t  is  the masses

o f  peop le  o r  "eu ts tand inq  i nd i v i dua l s "  vho  a re  t he

maJ<ers of  h is tor :y  is  as moot  a quest ion as vhether

a  p ra i r i e  f i i : e  i s  caused  by  t he  spa rk ,  o r  by  t he  d ryness

o f  t h e  p r a i r i e .

Whi le a f i re  tends to have the connotat ion of  somethinct

des t ruc t i ve ,  pe rhaps  a  be t te r  ana logy  i s  t ha t  o f  a  seed ,

wh ich  can  deve lop  i n to  a  g rea t  and  beau t i f u l  p1an t .  i f  i t

i s  so i ^ rn  a t  t hc  r i gh t -  t i n re  i n  t he  r i gh t  env í ronmer r t "  bu t

d ies  i f  i t  i s  sowr r  t oo  ea r l y ,  t oo  l a te ,  o r  i n  t he  r v ronq

p 1 a c e .
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An example which shows the ro le of  t iming in  s t rategy may be

tha t  o f  OPEC.  I t  was  founded  i n  1960 ,  bu t  d id  no t  manage  to  i nc rease

the  o i1  p r i ce  un t i l  L9 -73 ,  when  i t  t empora r i l y  embargoed  the  un i t ed

s ta tes  du r i ng  the  M ideas t  \ ^ /a r ,  and  o i1  auc t i oned  i n  t he  open  marke t

fe t ched  ve ry  h igh  p r i ces .  e .  s im i l a r  a t t emp t  by  t he  s i x  ma in  banana -

export ing countr ies Lo lerry  a modest  export  tax fa i led,  because

the  p res iden t  o f  Hondu ras ,  t he  l a rges t  banana  expo r te r r  . t { às  b r i bed

by  the  Un i ted  B rands  co rpo r :a t i on  no t  t o  pa r t i c i pa te  i n  t he  scheme.

When th is  scandal  broke into the open and the president  of  Honduras

'was over thrown in a coup because he had accepted that  br ibe,  the

t ime could have been ideal  to  make a new and more successfu l  at tempt

to  ra i se  t he  p roduce rs  r  p r i ce  o f  bananas .  Bu t  no  one  se i zed  the

i n .  t i a t i v e .

o f t en ,  t he  ea r l i e r  some  i n te rven t i on  i n  a  t r enc l  i s  made ,  t he

eas ie r  i t  i s  t o  change  i t s  cou rse .  Fo r  examp le ,  i f  a  veed  beg ins  t o

sp read ,  a t  an  ea r l y  s tage  i t  may  be  su f f j - c i en t  t o  remove  a  f ew  p lan ts

to  con ta in  o r  e rad i ca te  i t .  r f  one  wa tches  pass i ve l y  f o r  t oo  l ong ,

i t  m a y  b e  v e r y  d i f r i c u t t  t o  g e t  r i d  o f  i t .  s i m i . l a r l y ,  i t  h a s  b e e n

s a i d  t h a t  i f  H i t l e r ' s  a g g r e s s i v e  d e s i r e s  h a d  b e e n  s t o p p e d  e a r l i e r ,

t he  Second  Wor ld  War  m igh t  no t  have  reached  the  r t i sas t - ro r rq  D ropo r t i ons

i r  d i d .

I t  i s  usua l l y  eas ie r  t o  p reven t  an  eco log i ca l  d i sas te r  be fo re

i t  happens than to t ry  to restore th ings af terwar,cs,  as has been

p o i n L e d  o u t  i n s e c t i o n 4 . 6 .  T h e  u l t i m a t e  e c o l o g i c a l  c a t a s t r o p h e ,

a nuclear ' \ , {ar ,  Rày be something f rom which humani ty  can never  recover ,

E f fo r t s  t o  p reven t  i t  be fo re  i t  happens ,  no  na t te r  how d i f f i cu l t  and

hopeless they may seem, are incomparably easier  than any potent ia l -

a t t emp t  f o r  r ecove ry  a f t e r  i t  has  happened .
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Who shou ld  ca r r y  ou t  a  s t ra tegy?  I f  i t  i s  t o  be  success fu l ,

i t  must  be supported by a group of  people who have the povrer

to  imp lemen t  i t  and  a re  a l so  i n te res ted  i n  i t s  ou tcome.  , ' I n te res t "

does  no t  have  to  mean  na r row  se l f - i n te res t .  Peop le  o f t en  make

pe rsona l  sac r i f i ces  t o  se rve  a  cause  wh ich  they  see  as  impor tan t .

But  one cannot  expect  people to work for  a goal  in  which they have

no  i n te res t ,  whe the r  such  i n te res t  i s  based  on  ma te r i a l  o r  mora r

r e a s o n s .

For  example,  Johan Gal tung exper ienced that  the government  and

mi l i t a r y  es tab l i shmen t  i n  No rway  had  no  i n te res t  i n  non -m i l i t a r y

defense,  even though they were the actors vho could have most  easí ly

and natura l ly  implemented such p lans.  They were af ra id that  c i t izens

vouid use methods of  passive res is tance not  only  against  a fore ign

occupat ion force but  a l .so against  unpopular  measures by the qovern-

ment '  and make the country ungovernable.  Therefore i t  is  necessary

to  w in  t he  peop le t s  suppo r t  f o r  such  measu res ,  t h rough  a  l ong  p rocess

of  educat ion,  so as to br ing popular  pressure on the government  to

pe rm i t  and  encou rage  p repa ra t i ons  f o r  non -m i l i t a r y  de fense "

Another exampl-e is that of a swiss member of parl-iament wtro

f ights for  progressive causes,  but  does not  t rave enough power and

support  to  br ing them success.  He has too of ten and too openly

cr i t ic ized h is  col leages for  thei r  conservat ive stance and the ways

in which they enr ich themselves,  and can therefore not  count  on thei r

suppo r t  f o r  h i s  i n i t i a t i ves ,  wha teve r  t hey  a re .  Bu t  some t imes ,  such

suppo r t  i s  i nd i spensab le .  To  be  success fu l ,  one  mus t  concen t ra te

one's ef for ts  on a few issues where the need for  improvement  is  most

obv ious ,  i ssues  wh ich  en joy  su f f i c i en t l y  w ide  suppo r t ,  and  t r y  t o

iso late the most  backward e lements,



_  
J J -

I {here is  the best  p lace to work for  change? This does not  only

re fe r  t o  geog raph i ca t  space ,  bu t  a l so  t o  " soc ia l  space " r  vhe the r

a t  t h e  m i c r o - l e v e l  ( i n d i v i d u a l ,  f a m i l y  o r  s m a 1 1  g r o u p ) ,  a t  t h e

mac ro - l eve1  ( t he  na t i on -s ta te ) ,  o r  aL  the  g loba l  1eve1 .  Johan

Ga l tung  fu r the r  d i s t i ngu i shes  be tween  te r r i t o r i a l  ac to rs  (na t i ona l

and 1ocal  goverrunents and internat ional  governmental  organizat ions )

and  non - te r r i t o r i a l  ac to rs  (p ro fess iona l  and  vo lun tee r  o rgan i za -

t i ons  e t c . ,  a t  a l l  l eve1s ) . i .  Even  though  the  mos t  f o rm idab le

power is  located v i th  nat ional  governments,  he suggests that  th is

may  a l so  be  the  mos t  d i f f i cu l t  p l ace  to  b r i ng  abou t  change .  He

recommends to "surround" nat ional  governments by wor)< ing through

crovernmental  bodies at  the local  and internat ional  leve1,  and

through non-governmental  organizat ions at  a l l  three 1-evels.  By

b r i ng ing  s imu l taneous  p ressu re  f r om many  s ides  on  one  po in t ,  one

has  a  good  chance  to  succeed .  Th i s  resemb les  a  s t ra teq i c  p r i nc ip le

o f  l , l ao ,  wh i ch  may  have  con t r i bu ted  Lo  the  commun is t s '  v i c to ry r * *

even though they were in i t ia l ly  outnumbered by Kuo- l ' i in-Tang t roops

5 :1 .  He  recommended  no t  t o  sp read  fo rces  th in  and  f i qh t  aga ins t

too many enemies at  the same t ime,  but  to  concentrate forces f rom

al l  s ides onto one point ,  r rhere v ic tory r^rould be cer ta in.  The same

pr inc ip le  can  be  app l i ed  egua l l y  we l l  o r  be t te r  i n  non -m i l - i t a r y

s t r a t e g i e s .

*See  fo r  examp le  Jo l i an  Ga l tung  (1975 ) ,  "Non te r r i t o r i a l  Ac to rs  and
the  F rob lem o f  Peace" ,  On  the  Crea t i on  o f  a  Jus t ' ! , l o r l d  Orde r ,  €d .
by Saul  H.  MendlovíLz,  i t r . ,q
( 1 9 8 0 ) ,  T h e  T r u e  W o r l d s :  A  T r a n s n a t i o n a l  p e r s p e c t i v e .  N e w  y o r k :
T h e  F r e e  P r e s s .

**Probably even more important  for  the red army's v ic tory was i ts
popular i ty ,  moving among the people and receiv ing thei r  support ,
" l i k e  f i s h  i n  t h e  w a t e r " .



Ano the r  p r i nc ip le  i n  choos inq  where  to  d i rec t  one ' s  e f f o r t s

i s  t o  ana l yze  vh i ch  va r i ab res  i n  a  sys tem a re  t he  mos t  sens i t i ve ,

in  the sense that  a change in them wi l l  have the greatest  impact

on  the  behav io r  o f  t he  res t  o f  t he  sys tem.  Fo r  examp le ,  i f  one

wou1d  l i ke  t o  i n f l uence  peop le ' s  va lue  sys tem,  t o  emphas i ze  more

the  va lues  o f  peace fu r  coope ra t i on  and  se l f l ess  se rv i ce

than personal  gains at  the expense of  others,  then i t  wi l l  be best

to  beg in  wo rk ing  w i th  ch i l d ren  a t  an  ea r l y  age ,  vho  s t i l l  have  an

open mind,  rather  than wi th adolescents and adul ts ,  whose varue

sys tem i s  essen t i a l l y  es tab l i shed  and  ha rd  t o  change .

rn  a  sys tem in  wh i ch  seve ra l  va r i ab les  i n te rac t  causa1 l y ,

one may be able to iso late a fe\^r  key var iables which af fect  a who, l_e

raÌ ig ie of  other  var iables and in that  sense represent  "points of

l eve rage" .  r f  i t  i s  poss ib le  t o  i n f l uence  such  a  key  va r i ab le ,

one may be able to br ing about  greater  improvements in  the system

than  by  t r y i ng  t o  red i rec t  i nd i v i dua l l y  a l l  t he  o the r  va r i ab tes

that  depend on that  key var iable.  A few examples may i l lust rate

th i s  p r i nc ip le .

Example 1:  In  o1d chi -na,  women were heavi ly  oppressed.  one might

have at tempted to reform that  s i tuat ion by passing a whole range

of  separate decrees.  For  example,  a husband might  have been prohib i ted

from beat ing h is  vr i fe  and regui red to feed and c l_othe her  adequate ly ,

etc '  But  i t  would have been very d i f f icu l t  to  enforce and superv ise

a l l  t hese  p resc r i p t i ons ,  and  p robab l y  some  sub t l e r  f o rms  o f  c rue l t y

might  hal 'e  been over looked in the law.  A much s impler  and more

ef fect ive measure to protect  women was the passage of  the marr iaqe

l -aw in china in  1950,  which gave a voman the r ight  to  d ivorce her
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husband  and  keep  ha l f  o f  t he  p rope r t y ,  i f  he  t r ea ted  he r  bad l y .

Th i s  l aw ,  wh i ch  can  be  eas i l y  en fo rced  r v i t hou t  a  g rea t  po l i ce

appa ra tus ,  t ook  ca re  o f  a l l _  o f  t he  above  p resc r i p t i ons ,  and  many

m o r e ,  a t  a  s i n g l e  s t r o k e .

Example 2:  Andrei  Sakharov has made the r iqht  to  emiqrate a key

issue of  h is  campaign for  human r ights in  the Soviet  Union,  h ' i th

good  reasons .  I f  t h i s  r i gh t  i s  imp lemen ted ,  i t  pu t s  an  e f f ec t j - ve

l imi t  on a l l  o ther  forms of  human r ights v ío lat ions by a govern-

men t .  Fo r  i f  peop le  a re  rep ressed  too  much ,  t hey  w i l t  s imp ty

leave the country.

Examp le *  3 :  A ,  B r i t i sh  i ndus t r i a l _ i s t  i n  t he  19 t t r  cen tu ry  moved

vi th h is  machinery and a l l  h is  workers and thei r  fami l ies to the

L- : r i ted States,  to  take advantage of  cheaper ra.w mater ia ls .  But

af ter  a shor t  per iod,  none of  the workers showed up at  the new

factory any more.  They had found land to cul t ivate f rom ruhich

to  suppo r t  t he i r  f am i l i es .  The  oppo r tun i t y  t o  become se l f - r e l i an t

spa red  them f rom exp lo i t a t i on .  No  l ega1  code  cou ld  poss ib l y  have

prevented explo i tat ion as s imply,  thorouEhly and ef fect ive l_y as

the possib i l i ty  for  workers to become independent .

E><ample 4: This is perhaps the least important in terms of human

we l fa re ,  bu t  t he  bas i c  s t ruc tu re  o f  t he  p rob lem i s  essen t i a l l y

t he  same.  A  na tu ra l  monopo ly  (e .S . ,  an  e lec t r i c  u t i l i t y )  needs

to be regulated to prevent  i t  f rom making excess prof i ts .  This  can

ei ther  be done through deta i led superv is ion by a regulatory agency

tha t  mus t  app rove  p r i ces ,  i nves tmen t  p1ans ,  e t c . ,  o r  t h rough

* l  hea rd  t h i s  s to ry  f r om Johan  Ga l tunq .
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a  comp le te  gove rnmen t  t akeove r .  O r  i t  can  be  done ,  i n  some  cases ,

by  remov ing  ba r r i e r s  t o  f r ee  en t r y  by  o the r  f i rms  i n to  t he  i ndus t r y .

The constant  t t r reat  of  another  f i rm Lal< ing over  the market  i f  the

incumben t  f i rm  makes  excess  p ro f i t s ,  o r  p roduces  i ne f f i c i en t l y ,

keeps  p r i ces  a t  t he  l o r ves t  f eas ib le  1eve l ,  j us t  as  a tom is t i c

compet i t ion l rould do in  a compet i t ive market ,  but  r^r i thout  the need

to  b reak  up  the  f i rm  and  the reby  fo rego  economies  o f  sca le . *  Such

a  na tu ra l  f o rm  o f  regu la t i on ,  vhe re  i t  can  be  app l i ed ,  seems  to  be

muc t r  s imp le r ,  more  f1ex ib1e ,  more  e f f ec t i ve ,  i nco r rup t i b l e  and

ever present ,  unl ike any bureaucrat ic  superv is ion by a government

agency .

Hor+ is  a s t rategy to be implemented? This quest ion can refer

to ways as wel l  as means.  Regarding mean_s,  í t  ís  ídeal .  i f  they can

be used wi thout  being used up.  such a funct ion is  per formed,  for

exa - rnp le ,  by  a  ca ta l ys t  i n  a  chemica l  r eac t i on .  r t  f ac i l i t a tes

a react ion between other  e l -ements to take p l -ace,  but  is  i tse l f

no t  be ing  used  up  i n  t he  p rocess ,  A  s im i l a r  f unc t i on  i s  pe r fo rmed

by informat ion of  any k ind.  r t  may help to br ing about  changes and

fac i l i t a te  ce r ta in  p rccesses ,  bu t  i t  i s  o f  cou rse  no t  be ing  des t royed

th rough  th i s .  un l i ke  ma te r i a l  r esou rces ,  i t  can  be  cup l i ca ted  an

unl imi led number of  t imes.  For  th is  reason,  the shar ing of  in format ion

o f  a l l  t ) , ?es ,  i nc lud ing  the  resu l t s  o f  sc ien t i f  i c  r esea rch ,  t echno -

logical  know-hor, r ,  as wel l  as good or  bad learn ing e><per iences,  may

play a potent ia l ly  much more s igni f icant  ro le for  development  than

the  exchange  o f  ma te r i a l  p roduc ts .  o f  cou rse ,  i f  i n fo rma t íon  i s  t o

* S e e  B a u m o l ,  W i l l i a m  J . ,  J o h n  P a r t z a r  a n d  R o b e r t  D .  W i l l i q  ( 1 9 8 1  ) ,
Contestable_Mgrkets a l ìd  the T1' ìeorv of  Industrv  Structure
(  f  or : thcomi.S)  .
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be usefu l  to  the rec ip ient ,  i t  has to be complete,  so that  the user :

is  able to master  i t  and develop i t  fur ther .  I f  cer ta in key e lements

a re  w i t hhe ld ,  as is  of ten the case wi th the export  of  modern

technology,  then th is  creates on1-y greater  dependency.

Concerning the \ rays in  which a goal  is  to  be achieved,  there

a re  s t rong  reasons  i n  f avo r  o f  non -v io lence .  V io lence  w i l l  on l y

b reed  coun te r - v i o l ence ,  and  w i l l  l ead  to  eve r -g row ing  osc i l l a t i ons

in  a  f i e l d  be tween  oppos ing  fo rces ,  poss ib l y  resu l t i ng  i n  a  t o ta l

breakdown. On the other  hand,  pat ience and moderat ion wi l l  tend

to correct  wrongs wi thout  degenerat ing in to the opposi te extreme.

one should t ry  pat ient ly  to  persuade adversar ies,  help ing them to

see by themsel-ves where they went wrong. At the same time one should

be prepared to be persuaded,  i f  t f re  other  s ide has bet ter  reasons.

Being open-minded is  not  a s ign of  weakness but  of  conf idence and

s t reng th .  To  make  a  f i r s t  f r i end l y  ges tu re  can  somet imes  he lp  t o

resolve a conf l ic t .  one shoul-d not  seek to destroy opponents,  but

to win them over ,  to  help them improve and to 1et  them save thei r

face,  even though th is  of ten looks very hard.  . fohan Gal tung has

pointed out  that  any p lan for  d isarmament that  is  to  work must  have

a bet ter  answer to the quest ion of  r .vhat  to  do wi th the generals

than s imply sending them into ret i rement .  They must  be g iven a

cha l l eng ing  task  i n  peace -bu i t d i ng ,  o the rw ise  they  w i l l  consp i re

to  w in  back  the i r  pos i t i ons  o f  power .  s im i l a r l y ,  Mao  has  sugges ted

that  i f  one cr i t ic izes some peopl-e,  one should a lways of fer  them

a chance to show that  they can do bet ter ,  so that  they can reqain

the i r  se l f - r espec t .
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B .  Conc l -ud inq  remarks

This note represents a subject ive v ier ' r  o f  rvhaL the major  t - rends

in  t he  wo r ld  a re ,  how  they  i n te rac t ,  r uha t  l aws  de te rm ine  the i r  shape ,

what  t renCs are desi rable for  r , ihom, and what  in tervent ions may

change  the i r  cou rse .  O the r  c l ass i f i ca t i ons  o f  t r ends  i n to  f am i l i es

and  o the r  g roup ings  o f  t r ends  t " i t h i n  t he  same se t  o f  f am i l i es  can

be  cons ide red .  Manv -  t r ends  have  e iemen ts  o f  sewr : ra l  o f  t he  f  am i l i es

l i s ted  he re .  Fo r  examp le ,  t he  l . i be ra t i on  o f  women  f rom s te reo typed

sex ro l -es,  which rvas l is ted here under the breakclor , rn of  t radi t ional

s te reo types  and  p re jud i ces ,  cou ld  a l so  have  been  1 j - s ted  unde r  t r ends

o f  l i be ra t i on  f r om opp ress ion .  o r  t he  sp read  o f  t echnoc racy ,  wh i ch

was  l i s t ed  unde r  cen t ra l i za t i on ,  and  the  sp read  o f  au toc racy ,  wh i ch

was ' i nc luded  unde r  exp lo i t a t i on ,  bo th  have  some e lemen ts  o f  each  o f

t hese  two  t rend  fam i1 ies .  Neve r the less ,  r  hope  th i s  o r  a  s im j - l a r

f  r amer ' r o r k  can  be  use fu l  i n  o rgan i z i ng  one ' s  t hough ts  on  how to

s t reng then  des i rab le  and  weaken  undes i rab le  t r ends .  Fo r  such  a  f r ame-

work  t o  deve lop  and  become more  use fu l ,  i t  i s  necessa ry  (1 )  t o  do

emp i r i ca l  s tud ies  t o  ob ta in  a  more  accu ra te  p i c t . u re  o f  va r i ous  t rends

and  the  l aws  wh ich  i n f l uence  the i r  cou rse ,  and  (2 )  t o  t . ap  t he  expe r i -

ence and ideas of  many people by having them formulate such f rame-

works ,  i ndependen t l y  a t  f i r s t ,  and  then  by  compar ing  the i r  v i ews ,

and  d i scuss ing  the  reasons  fo r  t hem (e .g .  t h ro r :gh  a  De lph i  s tudy ) .

The  second  t ype  o f  i n fo rma t i on  i s  " so f t e r "  t han  quan t i t a t i ve  da ta

se r i es ,  bu t  i t  i s  much  r i che r  i n  scope ,  and  shou ld  no t  be  en t i r e l y

d i s c a r d e d .

Bes ides  the  t rends  l i s t ed  he re ,  wh i ch  change  a t  a  more  o r  l ess

rap id  pace '  t he re  a re  a l so  some t rends  wh ich  change  so  s lo r+ l v  t ha t



- 5 9 -

they  can  be  rega rdcd  as  cons tanLs  ío r  a  g i ven  pu rpose ,  and  o the rs

which are of  such a shorL dr . r rat ion that  we l ike t -c  th ink of  them

a s  " c v c n L s  " ,  t a k i n g  p l a c , e  a t -  a  s i n g l e  p o i n L  i n  i i m e .  H i  s L o r y  i s

shaped  by  cons tan ts ,  t r : ends  and  even ts . *  wha t  i s  t o  be  reqa rded  as

a const .ant  or  . ìs  an event  depe:nds on l -he type of  quest ion to be

l -nves t i ga ted ,  and  t . he  L in re  pc rspec t i ve  Laken  i n  consec fuence .  i ^ I h i l e

fo r  a  h i s to r i an ,  f o r  examp le ,  t he  shape  o f  con t i nen ts  t ha t  i n f l uences

human  se t t l emen l - s  and  m ig ra t - i on  can  bc  rega r ,Ccd  as  g f ven  anc l  consLan t ,

a geologist  may want  to s tudy the forces vhich c:hange the shape and

loca t i on  o f  con t i nen ts .  And  wh i l e  f r om a  Ì r i sLo r i ca l  v i ewpo in t  t he

a t tack  o t l  Pea r l  Ha . rbo r  w i  l .  l  be  a  po inb  - l i ke  cven t ,  a  m i l i t . r . r y  ana l ys t

may  s tudy  i t  as  a  se r i es  o f  un fo ld ing  and  coo rc l i na ted  acL ions .  Thus

c l - a s s i f i c a t i c n  a s  c o n s t a n t ,  t r e n C  o :  e v e n t  i s  n o t  e x c l u s i v e

bu t  depends  on  the  focus  c t f  ab ten l - i cn .

I f  i - he re  has  been  an  acce le ra t - i on  o f  human  deve lopmen ts  i n

r e c t - n L  d c c a d n s ,  a s  I  b e l i c v e  t - h e r e  h a s ,  t h i r s  n a 1 '  b e  a t t r i h u t e C  t o  b o t h

a Ì - l  acce le r :a t i on  o f  p roccsses  o f  mu ta t i c rn  and  se lec t - i on ,  t o  use  a

b i  o l og i ca l  ana l -ogy .  Th rough  r , he  r v i c l esp read  access  to  i n f  o rma t i on ,

no l - -e  ne l , I  i deas  and  j - nven t i ons  a re  be ing  gene ra ted  tha r r  i n  t he  pas t .

C o n r t t i u n i c a l - i o n  a r r d  t  r . r n s p o r L a t  j  o n ,  v h i c h  m a k e  p o s s i b l e  a  g l o b a 1  c o m -

pe t i t i o r :  be t - r , r ee r r  ne r -  i deas ,  a1 .so  heLp  to  e l  i r n i na te  more  r : ap id l y

those  i deas  r ^ rh i ch  a re  f ac t - i r a l l y  i nco r rec t  ( bu t  no t  necessa r i i y

t . hose  wh ich  a re  ha rmfu l  t o  o lhe rs ,  i . e .  wh j ch  rn re  wcu ld  t end  to  ca l l

m o r a I 1 y  r r r o n g ) .

; - l f i r is  t r i i f , . t - .omy f ,as been sul lgested by Johan Gal tu l lg l  .
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The most  cruc ia l  guest ion rse have to ask ourselves is  what  we,

as  i nd iw idua l s ,  can  do  to  he lp  peop le  change  t rends  i n  d i rec t i ons

they  cons ide r  more  des i rab le .  ( f t  i s  f o r  peop le  t hemse lwes  to  dec ide

what  they want ,  and not  for  anybody to prescr ibe them what  they

ough t  t o  s t r i ve  f o r .  )  f t  i s  c l _ea r  t ha t  we  can  accomp l i sh  more  i f

we  j o i n  f o r ces  w i th  g roups  o f  l i kem inded  peop le ,  i f  we  s t ress  wha t

we  can  ag ree  on ,  and  t r y  t o  so l ve  d i sag reemen ts ,  ey r  ì f  r , r e  a re  no t

able to do that ,  acknor l r ledge d isagreements and put  them aside,

wi thout  us ing up our  energy in  less important  quarre ls ,  A next

guest ion is  whether  our  energy should be d i rected at  changing

people 's  values and behavior  or  at  changing socia l  s t ructures,

which l r i l1  automat ica l ly  lead people to behave in new l rays.  The

chcice v i l1  depend on which of  the two approaches is  rnore easi l_y

feas ib le  i n  a  g i ven  s i t ua t i on .  r f  success  depends  on  a l l  peop re

chang ing  the i r  va lue  p r i o r i t i es ,  t hen  the  p rob lem i s  d i f f i cu r t .

But  i f  i t  is  suf f ic ient  to  mot ivate a ferv people,  who can then

br ing about  a change,  then there is  more hope.  For  example,  an

at tempt to convince aJ1 sc ient is ts  to s top research on new r i .eapons

sys tems  i s  un l i ke l y  t o  succeed ,  and  un less  essen t i a l l y  a1 l  sc ien t i s t s

par t ic ipate in  such a boycot t ,  some nev weapons wi l l  cont ínue to be

developed.  on the other  hand,  i f  a  few dedicated people can develop

a work ing peace system that  makes the need for  nat ional  armies

obsolete,  that  approach is  more promis ing.  Here i t  is  not  absolute ly

necessary that  everybody par t ic ipate.  of  course,  the best  is  to  work

f rom bo th  s i des .



The  s t ruc tu re -o r i en ted  and  ac to r -o r i en ted  app roaches  nus t

be  used  i n  comb ina t i on  (acco rd ing  to  t he  p r i nc ip le  o f  su r round ing

an  enemy  f rom a l l  s i des ) .  S t ruc tu res  a re  u l t ima te l y  changed  by  peop le

who  a re  mo t i va ted  to  do  so ,  and  changes  i n  s t ruc tu res  r t r i l l  mo t i va te

more people to change thei r  behavior  and to seek fur ther  s t ructura l

changes .  The  two  t rends  can  mu tua l l y  re in fo rce  each  o the r ,  s ta r t i ng

sma11  and  g row ing  g radua l l y  b igge r .  The  p rocess  i s  s im i l a r  t o  t he

un ty ing  o f  a  t i gh t  kno t ,  o r  t he  bu i l d i ng  o f  a  f i r e :  w }en  i t  i s  sma l l ,

one t tas to feed i t  r^ / i th  f ine chips.  as i t  grows b igger ,  one can add

heavier  logs,  which in  turn make i t  burn st ronger.  Dropping a heawy

1og  on  a  sma l l  f i r e  wou ld  quench  i t ,  and  feed ing  a  b ig  f i r e  w i t h

on l y  s t raw  r ' r ou ld  l e t  i t  d i e .  O r ,  as  men t i oned  be fo re ,  i f  one  t r i es

to  ac :o rnp l i sh  t oo  much  a t  once ,  one  r v i l 1  t a i 1 ,  and  i f  one  s t r i ves

fo r  t oo  l i t t l e ,  one  r , , / i l l  1e t  oppo r tun i t i es  go  by  unused .  I t  t akes

a good sense for  what  is  feasib le at  any g iven moment to have the

g r e a t e s t  i m p a c t .
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Append ix :  A  t en te l i vq list-pÉ_-i-sqisg

o f  t r ends

Much  has  been  sa id  abou t  p rocesses  ( t r ends )  and  the r r :  mu tua l

i n te rac t i on ,  a  f ew  words  abou t  goa l s ,  and  so rc ,e th inq  abou t  s t ra teg ies

t o  r e a c h  t h e s e  g o a 1 s .  w h a t  i s  s t i l l  l a c k i n g  a r e  i n d i c a t o r s * ,  w h i c h

pe rm i t  i n te rsub jec t i ve  measu remen t  o f  t he  t r ends  desc r i bec l  above

and  the  emp i r i ca l  t es t i ng  o f  hypo theses .  Be low  i s  a  l i s t  o f  i nd i ca to rs

wh ich  may  se rve  as  p roxy  f o r  many  o f  t he  t r ends  l i s t ed  i n  Sec t i on  2 .

Fo r  some  o the r  t r ends ,  one  mus t  re l y  on  the  sub jec t i ve  impress ion

o f  many  i nd i v i dua l s ,  and  quan t i t a t j - ve  i nd i ca to rs  a re  ha rd  t o  come  by

( e . 9 .  f o r  t h e  s p r e a < ì  o f  o r i e n t a l  c o s m o l o g y  t o  L h e  i n n e r  o c c i d e n t ) .

The curves shor , rn indicat-e my personal  hypothesis  of  vhat  each t rend

mav '1  ook  1 i ke ,  and  where  l n l e  a re  cu r ren t l y  l oca ted .  Fo Ì :  some  t renc ìs ,

two  poss ib le  f u tu re  deve lopmen ts  a re  shown .  Be t - t e r  i ns igh t  i n to  t he

l ikety future sr ' rape of  var ious t rends can be qaineo i f  tbe Delphi

me thod  i s  used  to  i n teg ra te  t he  v ie r vs  o f  many  peop le .

:l:'#î:;' 3 n3i".'ií;f, ":::,:î3i, 3I",í;i":i:"iI":3:' i:,":;îil":i",
serve as indicators,  even though thel r  may be d i f ferent  f rom the
trends they descr ibe.  rn that  sense,  they resemble ex le: :na1 symptoms
o f  a  d i sease ,  i . e . ,  obse rvab le  phenomena  tha t  i nc l i ca te  t he  p resence
o f  a  ce r ta in  d i sease ,  even  thcugh  i t  may  no t  be  poss ib le  t o  obse rve
d i rec t l y  t he  m ic ro -o r :gan i sms  o r  po i sonous  subs tances  t -ha t  cause  the
d i s  eas  e  .
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Ind ica tors

( I ) 'The gr:!>ln' ' !h of knovledge

development  of  natura l  number of  sc ient is t - 's  and
e n g i n e e r s ;  s c i e n t i f i c  p u b t i -

a n d  s o c i a l  s c i e n c e s  c a t i o n s  ( n r .  o f  r v o r k s ,  n r .
o f  c o p i e s )

Hypo the t i ca l
T rend  L ines* *

ne\^I forms of art

mechan i za t i on ,
automat ion

m ic ro -p rocesso rs

run-away technology

( 1 ' )  S u p e r s t i t r o n s  a n d  l i e e

supe rs t : - t i on

p o l i t i c a l  i - i e s
and propaganda

se lec t i ve  pe rcep t i on
o f  f ac t s

l abo r  p roduc t i v i t y

n r .  o f  p r ccesso rs  and
comput ing capaci ty

n r .  o f  d i sas te rs  due
techno log ies ,  n r .  o f
a f f ec ted

the i r

to new
n o n n l  o

propo r t i on  o f  newspapers
ca r r y i ng  ho roscopes  ;  number
o f  peop le  t ak ing  them se r j - ous -
1y

p ropo r t i on  o f  f ac tua l1y
incorrect  and tendent ious
statements in  the media

re lat ive news coverage
giwen to the same events
by adverse groups

\

\__

l.a

\J--jt \-,4..----

\^f,l.

-.--

*On1y  a  f ew  keywords  a re  g i ven  he re .  Fo r  a  f u l l e r  cha rac te r i za t i on
o f  t h e s e  t r e n d s ,  s e e  S e c t i o n  2 .

**Johan Gal tung has pointed out  that  the st rapes of  t rend l ines
may  be  used  to  c l ass i f y  t r ends ,  as  so r t s  o f  " i nd i ca to rs  o f  t r ends " ,
i n  a  s im i l - a r  way  as  un id imens iona l  i nd i ca to rs  measu re  t he  va r i ab les
desc r i bed  by  a  t r end .
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Ind ica tors

(2 )  f n fo rma t i on .  commun i -
ca t i on ,  t r anspo r ta t i on

in fo rma t i on  and  commun i -  n r .  o f  r ad ios ,  TV  se ts ,
cat ion technology hours l is tened and watched;

newspapers ,  pe r i od i ca l s ,
books,  te lephones,  s tudy
and  teach ing  ab road ,
t o u r i s m

transcor tat ion n r .  o f  passenge r  km,  by
t ype  o f  ca r r i e r ,  speed ,
p r i c e

emergence of world market

Hvpothet ica l
t r end  l i nes

,-
,/

-_/

,'6;,
-a4ass . ,n . r=

p r i c e
o

trade volumes; average _/.a.
s ize of  economic cyc les i  , /  \
degree of economic* dependence ,/ 

\ '--

nn ' i  mnnr f  <  - - '

^A

r

f ac to r  mob i l i t y

de - i ndus t r i a l  i za t i on

( 2 ' l  I m p e d i m e n t s  t o  t h e
f l ow  o f  qoods .  i deas ,  i r eop le

t rade  ba r r i e r s

censorship

labo r  m ig ra t i on ;  f o re ign
investments;

c l os ings  o f  f ac to r i es ,
compared to new openings

s i z e  o f  t a r i f f  w a l l s ;
quotas compared to f ree
trade volume

nr .  o f  censo red  pub l i ca t i ons ,
con f i sca t i on  o f  pub l i ca t i ons ,
f i lms ,  t apes ,  TV  p rog rams t
supp ress ion  o f  t hea t re  p lays ,
a r res t s  f o r  v i o l a t i on  o f
censo rsh ip  1aws ,  j amming  o f
f o re ign  and  c landes t i ne
b roadcas ts ,  n r .  o f  i ndependen t
pub l - i ca t i ons ,  b roadcas te rs ,
t hea t re  g roups ,  f o re ign
pub l i ca t i ons

n r .  o f  peop le  a l l owed  to
t rave l  ab road ;  n r .  o f
re fugees ;  n r .  o f  expu l - s i ons
o f  " i 1 1 e g a 1  a l i e n s "

m iq ra t i on  l aws

\



( 3 ) . T h e  q l - o b a l  s p r e a d
o f  i deas

access  to  i n fo rma t i on
and  i deas

bou rgeo i s  way  o f  l i f e
as  a  goa l

sp read  o f  occ iden ta l
cosmology

spread of  or ienta l
cosmol-ogy

dia logue between
c i v i l i za t i ons

sp read  o f  cap i t a l i s t
rnoCe of  product ion

sp read  o f  t r end
predict  j -ons

o f  pe rcep t i ons

s c i e n t i f i c  s p e c i a l i -
z a t i o n

(4)  Breakdown of

l i be ra t i on  f r om
sex  ro les

-  65 -

I n d i c a t o r s

same as  fo r  i n fo rma t i on
and communicat ion

opin ion surveys

ca r r i e r s ,  such  as  l anguage ,
sc ience ,  t echno logy ,
soc ia l  s t ruc tu re

d i ssemina t i on  o f
l i terature on
or ienta l  cu l - tures

cu l t u ra l  and  sc ien t i f i c
exchanges

n r .  o f  peop le  do ing  wage
labo r ;  s i ze  o f  f i rms

n r .  o f  p r e d i c t i o n s ;
n r .  o f  c o p i e s  s o l d

growing number of
s c i e n t i f i c  s o c i e t i e s
and  j ou rna l s ;  dec reas rng
overlap of members and
subsc r i be rs

nr .  of  ruornen work ing;
nr .  o f  r , romen in jobs
t rad i t i ona l l y  he ld  by  men
(  i n c l .  e l - e c t e d  o f  f  i c e ) ;
nr .  o f  men taÌ< ing care of
children and.,/or household

vo t i ng  age  (m in ,  max ) ;
a.ccess to h igher  educat ion,
e lecLed  o f f i ce ,  h i ghe r  i ncome
by  m ino r i t y  g roups  ( race  e t c . )

T rends

l i be ra t i on  f r om
roles and other
d i sc r im ina t i on

age group
forms of

Hypothet ica l_
t rend l - ines

/
./

-/

.Ó.

_/ \_

-

-Í

-/

é
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Trends

r e j e c t i o n  o f

re jec t i - on  o f

pre judi"ces

t rad iL ions

i -nc reas rng  soc ra l
mob i l i t y

c r i s i s  o f  l e g i t i m a c y

homogeneous wor ld
"cu1 tu re  "

sp read  o f  wo r . ' l d  l anguages
and ext i -nct ion of  some
sma l l  l oca1  l anguaqes

,c1j- c-rba 1 standa rd i za.tion

sp l i t i - i ng  up  o f
n ! r ^ ' l  Ò 1 r _  € > m i  I  r r '

jo in l :  and extended
ram] . I y

qn road  r ìF  nè r ' r  ne two rks

fundamen ta l - i s t  r e l i g ros i t y

sprea<ì  of  atheism

( 4 '  )_ qosrnas ,  f  ash: !ons ,
P re - i uC , t ces

f ashir->n

-  6 6 -

lnersÈ-ter_q
q ì  ì  r \ / 6 1 l q  n f

a t t i t uc Ìes

abo i i t i o r - l
rnona rchy,
(  t o r i : u re ,

c l u b s ;
t  i  r r o  q n o n i -  n r r { - q  i  r : l a  n f  f - r m  i  ' l  r , .u 1 r Ì , s  ! r t - , s r r L  u q u L r - L u e  u , r  r q ! , r ! _ I  

_ -  <  l O ò o ^

mer ; tbe rsh ip  o f  new  re l i g i c - rus
rno-,rements \^\ ,n\_/ Lchu rch  a t t endance ;  reco rds

re l i q i ous  denomina t i on F

v a l u e  o f  g o o d s  ( c 1 o t h e s ,
ca rs  e t .  )  d i sca rdec  beca ' . r se

:ffF;:i:i i::li;si,;;;:."" 4
t he i r  r ea l  f unc t i on

ot1

Hypc the t i ca l
t - r end  1 ínes

,--
-/

.f
-J

/-
-tg

,'A___r'
/ffi

i ,""USI*É

legal  separat i .on and d ivorces , - \
( sp r i t t i ng  be t r veen  pa ren ts /  , /  

\ = -

ch i l d ren  and  s ib l - i nqs  i s  J f
usua l l ) z  no t  reco rded )

\
s ize of  horrsehold.  

\ - ' \ --*-

membership in

' i  n l - r r r n o n r , r r *  ì  n n :  l  r . n n r i r , r  r  i -

s o n s  o i  p r o f e s s i o n a l .  c i a s s

de  c i s i ons  (  o r r  r r r d . t - t . i  c i { e  ,  - i ob
e t c . ;  m a d e  b y  p a r e n t s

fore ign vs.  l -oca1 popul-ar '
m u s i c ,  d a n c e s ,  d r e s s e s ,  f o o d

s ta t i s t i cs  on  spoken  and
wr i t t en  l anguages  used

sp read  o f  me t r i c  sys t -em,
Chr i s t - ' i an  c :a i cnc ia r ,
La t i n  a lp ì ra  be  t ,  e t c  .

d i  f f e r e n c c s  i n
be tween  gene ra t i ons

r f  f  s l avcLy ,
h u m a n  s a c r i f i c e s ;
r f  o t  l -  h  no l î :  I  l -  \ /  r ^ r r  r ' )  \

| , v r r q L L _ z r  r r q L ; t



Trends

s c h o o l s  o f t - Ì . a . r ^ Ì - +L r r v q v r r u

dogmat ism

(  5 )  D e c e n t r a l i z a L i o n

app rop r i a te  t echno logy

techno log ies  f o r
s  e 1 f - r e l i a n c e

c a p i t a l  a n d  s k i l 1 s  f o r
app rop r i a te  t echno log ies

(  5 ' )  c e n t r a i i z a t i o n

sp read  o f  r ves te rn
techno logy

accurr ,u la t ion and
concen t ra t i on  o f  cap i t a l
i n  l a rge  co rpo ra t i ons

- 6 7  -

I n d i c a t o r s

s c i e n t i f i c  p a p e r s  w i t h
m ino r  ex tens ions  o f
: n  e v i q t i n c  f l r a_ , . _ o r y  v s .
o r i g i na l  con t r i bu t i ons
(may  be  ha rd  t o  j udqe )

a b s e n c e  o f  f r u i t f u l  d i a l o g u e
cooperat ion between people
who  fo rmer l y  he ld  d i f f e ren t
t r o l  i  o € q  ] - ' o i  n ^ ,  a r e

s m a l - l _  s c a l e  o f  o p e r a t i o n ;
l o l r r  use  o f  sca rce  i npu ts ;
c r e a t i v i t y  a n d  p a r t i c i p a t i o n .
s i ze  o f  i n fo r -ma l  sec to r l
s i ze  o f  economic  cyc les .

cap r ta l  and  emp loymen t
o f  s m a 1 1  f i r m s  r e l a t i v e

to  med ium and  l a rge  f i rms

of  choices that
made bY the
and  a re  made
her  t odaY

\_\_ _
\__/

Hypothet ica l
t r end  l i nes

--\-r' ./
./

-/
\*/

capi ta l  and labor  '  '
' i  nl-onq i f rr o'.- - 

'" 

t/ 
\----

r r r L c r r r r L ;  s L L .  

_ a J

i n d i c e s  o f  i n d u s t r i a l
concen t ra t i on  (monopo ly  and
o f  i gopo l y )  ;  va lue  o f  asse ts  , 4 .
held by banks and large / \*--
corPbrat ions;  fore ign - . / -
ornrnership in  developing
coun t r i es

concentrat ion of  pol  i t ica l  and ,^ .
economic pol rer ,  and of  educat ion J \
adm in i s t raLo rs /wo rke rs  ra t i o  \

amoun t  o f  t axes  pa id ;  pub l i c  , 71
serv ices received t  \

-/ \--

sp read  o f technocracy

in te rven t i on  o f  s ta te
gove rnmen ts  i n to  PeoP le ' s
d a i t y  l i v e s

inc reas ing  ro le  o f  l a rge  compar j - son
o rgan i za t i ons  used  to  be

ind i v i dua l
for  t r im or

/\-



Trende

large-sca1e p lann ing

( 6 )  L i b e r a t i o n

al ternat ive ways of

cooperat ives as mode
of  product ion

subnational autonomy
movements

format ion of  new c lasses

del inking,/rel inking

deco lon i za t i on

na t i ona i i sn ,  i n  sea rch
o f  i denL i t y

new internat ional
economic order

( 6 ' )  E x p r g i l a t i o !

au toc racy

author i tar ian personal  i ty
st ructures

povrer  balance towards
macro-1eve1

r i gh t i s t  r eac t i on
aga íns t  l i be ra t i on

appropr iat ion of  surp lus
by national governments
and  m i l i t a r y

- 6 8 -

Ind i ca to rs

number of  people
in p lanning and
bu i l d i ng

Hrrpothet ica l
t r end  l i nes

employed
model

n r .  o f  coope ra t i ves ,
communes

coal i t ion format ions betrveen
groups wi th s imi lar  in terests

new a l l i ances

UN membership

at t j - tude surveys

te rms  o f  È rade ;  Th i rd  Wor ld
con t ro l  ove r  p roduc t i ve  asse ts ;
TW interact ion;  counterpenetrat ion ;
TW vot ing r ights in
internat ional  orqanizat ions

mi l i tary governments;
po l i t i ca l  p r i sone rs ;  t o r t u re ;
s i ze  o f  a rmy ,  po l i ce .

lack of  democrat ic  r ights of
wo rke rs  on  the  j ob ,  e t c .

shi f ts  in  areas of  competence

membership in  pr ivate pol ice
f o r c e s ,  p a r a m i l i t a r y ;
po l i t i ca l  assass ina t i ons

size of  government  budgets
( a s  f r a c t i o n  o f  c N P ) ,  t a x e s ,
arms expendi tures

r
-'^,

r \ _

t ,

i
l

I

I
l

1
I

J

I

-^.
l i fe  n r .  o f  AWL groups ;  membersh ip ;  . /

act iv i t ie = _-o

' 
2rc0/,

struggles for  autonomy;
c-reé- i '  which i t  r ras achieved 

- -
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Ind ica tors
Hypothet ica l
t rend l - ines .Trends

imper ia l i sm and
neoco lon ia l i sm

gaps  i n  l i v i ng  s tanda rds

massiwe pover t ies in
non -soc ia l i s t  Sou th

sp read  o f  " soc ia l - i sm"

in  poo r  cap i t a l i s t
coun t r i es

power  o f  t r ans -
na t i ona l  co rpo ra t i ons

( 7 )  G l o b a t  c o n s c i o u s n e s s

alùareness of  dangers

in te res t  i n  non -m i l i t a r y
de fense

non -v io len t  po l i t i ca l
movement.s

peace  resea rch

peace movements

r i se  o f  t he  Or ien t  as  GNp ,  expo r t s ,  f o re ign
hege :c r j a1  econ .  power  i nves tmen ts  (o f  Japan ,

C h i n a ,  S E  A s i a )

dec l i ne  o f  i nne r  occ iden t ,
cu lm ina t i on  o f  se r -nn r ]  nnn
expansior  or  or fJ ; " ; " ; ; " ; t

nat ional  governments
represent ing fore ign in terests

per  capi ta income dis t r ibut ion
( r v i t h i n  and  be tween  na t i ons ) ;
sa t i s fac t i on  o f  bas i c  needs
hunge r ,  i - 11 i t e racy ,
morbid i ty,/rnorta I i ty

BWL as  goa l ,  occ iden ta l
cosn".o1ogy,  technocracy,
autocracy,  monopoly
s ta te  cap i t a l i sm

same as  above ,  f o r
respect ive group
of  countr ies

warn ing  vo i ces  i n  med ia ,
pub l i ca t i ons

number of  countr ies and
peop le  i n  t hose  coun t r i es
prepar ing for  some forms of
non -m i l i t a r y  de fense

s i ze  o f  membersh ip ;
ac t i v i t i es

number and síze of  conferences,
n r .  o f  r esea rche rs ,  pub l i ca t i ons

demonstrat ions ;  teach- ins i
w r i t e r s  and  speake rs ;  vo t i ng ;
referenda

proport ion of  the tota l  economic , r^ .
cyc le they contro l ;  f inancia l  , /  \
asse ts  ' f  \



- - /o-

I nd i ca to rs
Hypo the t i ca l
t rend l - inesTrends

ecology movements

development  th ink ing

s o c i a l  j u s t i c e
movements

preservat ion and
erùrancement of the
environment

d i s i n teg ra t i on  o f
na t i on -s ta tes

t r i unph  o f  ec lec t i c i sm
over dog:matism

( 7 ' )  E t h i c a l  d e c a y

dec l i ne  o f  e th i ca l
q u a l i t i e s

sp read  i n  t he  F i r s t
Wor ld  o f  a  sense  o f
despe ra t i on

s p r e a d  o f  m i l i t a r i s t /
hawkish ideology and
app roach  to  con f l i c t

( 8 )  R e s i l i e n c _ e

emergence of  adaptable
and  res i l i en t  soc ie t i es

demons t raL ions ,  l ega1
s u i t s ,  p u b l i c  i n f o r m a t i o n ,
vo te r  i n i t i a t i ves

resea rch  ac t i v i t i es ,
volunteer  groups

po l i t i ca l l y  mo t i va ted
str ikes and demonstrat ions

pol lu t ion abatement ;  prevent ion
o f  na tu ra l  d i sas te rs  (  f l oods ,
d rough ts ,  ava lanches  e t c .  )

economic  and  po1 - i t i ca l
in tegrat ion (number of
countr ies involved,
degree of  involvement)

n r .  o f  i n te l l ec tua l s  who
do  no t  adhe re  t o  one  pa r t i cu la r
dog'ma

s e l f i s h n e s s ,  s e l f -
conce i t edness ,  l az iness

hawkish rhetor ic  and
behavior

equa l i t y  w i t h  d i ve rs i t y ;
expe r imen ta t i on ;  se l f -
correct ing mechanisms

I

! t
, l

new
and

neI^I

forms of  representat ion
contro l  at  var ious levels

forms of  federal ism dis t r ibut ion of  competences
between levels of government

contr ibut ion of  major  conmo-
d i t i es  t o  expo r t  ea rn ings ;
imrror t  subst i tu t ion

f
€

economic  d i ve rs i f  i ca t i on



I ' rends

rese rves ;  redundance

w e l f a r e  s t a t e

p e o p l e ' s  a c c e s s  t o
in fo rma t i on

po l l u t i on  aba temen t
and conservat- ion

inc reas ing  capac i t y  f o r
rnater ia l  product ion

negat ive populat ion
growth in  F i rs t  I ' Ior1d

(  I '  I  vu lne rab i l i t v

a p p r o a c h i n q  o f  l i m j t s ,
i nc reas ing  comp lex i t y
o f  sys tems ,  w i t h  l ack  o f
suf f ic ient  redundance

populat ion grovth

unemployment

growth of  economic cYcles,
in terdependence and
uni l -atera l  dePendence

tension in  networks

_ 7 I  _

l n d i c a t o r s

s i ze  o f  f ood  rese rvcs  e . : t c . ,
dup l  i ca  t e  p roduc t  i on  sys  Lcm i

amount  of  basic  goods and
q r r r r l i  r - r , s ,  n rov ided  fo r  f r ee

a c c e s s i b i l . i t y  o f  p u b l i c
inf  orma'c ion

f  r a c t i o n  o f  p o 1 1 u t a n l - s  a b a l c c ì ;
a m o u n t s  o f  p o 1 1 - u t a n t s  c m  L L t r  L - l ;
r ecyc l i ng ;  consumpt ion  o f
p r i m a r y  r e s o u r c e s  p e r  c a p i t a ,
per  dol1ar  of  Gl ' lP

ou tpu t  o f  f ood ,  hous ing ,
t ranspo r ta t i on  e t c . ;
access  to  schoo l i ng ,  med ic in ' :

b i r th  and death rates

nr .  of  systems breakdoivns
and catast . rophes

p o p u l a t i o n  s t a i - i s t i c s ,
- ó h e r l c  f ì ^ r t . o qf  r Y  q r  r - \ r

unemploj,ment rales
(sc ien t i f i c  samp les  . l . r i 11  bc
more  accu raLe  than  o f f  i c i a l
government  f igures )

s ize of  inrPort  co lnpol l { 'n t -s
by industrY

in te rna t i ona l  t r ansm iss ion
o f  i n f l a t i on ;  cha in  e f  f ec t - . s
of  suppl-Y bot t lenecks

l l r r n , r l  Ì r a ' l - i n r - 1

t - r end  l i nes

wortà Pofut r* { ; rn

\ , /--ù1
- ' ì

l---

./--
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Trends

economic  spec ia l i za t i on

adaptat ion at  the
expense of  adaptabi l - i tY

envi ronmental
deg rada t i on

paral - le l  accumulat ion of
c r i ses ,  dange r  o f  wa r

s e p a r a t i o n  o f  m i l i t a r y ,
no]  ' i  : -  i  c> 1 a nd economic
t s v ! ;  

e - !

hegenonl*

n r r r - ' l  ca  r  n ro l  ì  f e ra t i on

convent ional  and
nuc lea r  a rms  races

sp read  o f  c red ib le  t a rge ts

in te res t  i n  m ind /sp i r i t
destruct ive technologies

te r ro r i sm

_ 7 2 _

Ind íca tors

contr ibut ion of  major  commo-
d i t i es  t o  expo r t  ea rn ings

an example is  the US car
i ndus t r y ' s  i nab i l i t y  t o  mee t
the  recen t  demand  fo r  sma11er ,
m o r e  f u e l - e f f i c i e n t  c a r s ,
'where Japan succeeded

po l l u t i on ,  dep le t i on  o f
exhaust ib le resources
( m i n e r a l s ) , e x t i n c t i o n  o f
p lan t  and  an ima l  sPec ies ,
de fo res l -a t i on ,  so i l  e ros ion
e t c .

exchange c-rf threats

s i z e  o f  m i l i t a r y  f o r c e s ;
support  by other  countr ies
o n  i s s u e s  ( e . S .  b e f o r e  t h e  U N ) ;
t o ta l  and  pe r  cap i t a  GNe .

number of  nuclear  powers,
and countr ies having access
to nuclear  veapons i - : : j - jh i lo logy

s i z e  o f  m i l i t a r y  f o r c e s ;
arms expendi tures

sub l im ina l  adve r t i z i ng
(  zappinq? )

ac t s  o f  v i o l ence

Hypothet ica l
t rend l fnes

t . . - . - - - '

, ' l

vulnerabi l i ty  of  computer-  catastrophes and near-cata-
based systems st rophes caused by computer

errors

I
I
t,



Trends

sp read  o f c r l m e

gap between BWL goal and
deJ - i ve ry  capac i t y

somat ic  "c  iv i l  izat ion"
pa tho log ies

men ta l  " c i v i l i za t i on "

pa tho log ies

sp i r i t ua l  " c i v i l i za t i on "
pathologies

- 7 3 -

Ind ica tors

s ta t i s t i cs  on  a r res t s  and
conv i c t i ons  f o r  va r i ous
t ypes  o f  c r ime

compar ison between real
l iv ing standards and
asp i ra t i ons

ca rd iovascu la r  d i seases  ;
mal ignant  tumors;  var ious
fo rms  o f  add i c t i on

s ta t i s t i cs  on  neu roses ,
psychoses,  schizophrenia,
su i c i de

mean ing lessness  (  op in ion
surveys )

Hvpothet ica l -
t r end  l i nes


