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I n s t i t u t  Unive r s i t a i r e  des  Etudes du D6veloppement, Ger~Bve 

This paper is about a p a r t i c u l a r  f i r e n d  of mine, the  s o l a r  

c o l l e c t o r  located  r i g h t  behind me, on the  roof t e r r a c e  of a 

l i t t l e  house i n  Spain, on t h e  Costa Blanca. She ( t h e  s o l a r  

c o l l e c t o r  is s o  generous i n  bringing f o r t h  what na ture  has t o  

o f f e r  t h a t  I assume it must be a she)  a r r ived  t h r e e  years  ago ,  

has  been standing t h e r e  ever s ince ,  and t h e  following l i t t l e  

s t o r y  is  about he r  g lo r ious  p resen t ,  mingled with my worries  

about her  fu tu re .  I t  is organized i n  t e n  po in t s  - w i t h  an f ! ~ ) l l . < ~ l j l l ( ~  

(1) The bas ic  f a c t  i s ,  of  course, t h a t  the  s o l a r  c:ollector de- 

l i v e r s  the goods: hot water Lor w d s l ~ i r i y  LLours ~ I I L I  d i : , l ~ ~ : ,  cllld l , ~ ) l l ~ t ~ : , ,  

and - l e d  through a serpent ine  cernentcd i n t o  the  fl.oor of on(. 

room - f o r  heat ing  a room. The water comes ou t  a t  about 60' C .  

A normal shower is replaced with 15 minutes sunshine. After  

t h r e e  successive days of clouds - it happens a l s o  here ,  i n  winter- 

t ime - one c o l l e c t o r  does not  s u f f i c e  t o  do both the  hot  watcr 

and t h e  heated f l o o r  jobs; one has t o  choose between one o r  the  

o the r  (one can hea t  t h e  f l o o r ,  though, and then switch on t o  

heat ing  water while t h e  f l o o r  keeps t h e  h e a t  f o r  some time; but  

t h e  problem i s  t h a t  f l o o r  heat ing  is needed a t  n igh t  when there 

i s  no sun). As i s  well  known, even when cloudy, t h e  sun marlages 
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t o  heat the water i n  a good col lector ,  but, as  the dealer said,  

apologetically: moonlight does not help. A s  water heating was 

a major par t  of the e l ec t r i c i ty  b i l l ,  it i s  not strange tha t  t h e  

b i l l  was cut  by about two-thirds a f t e r  she arrived. The cost:  

about SF1,500, guaranteed for  10 years, and it i s  paying for 

i t s e l f  already. One more col lector  and we would have an abundance 

of energy, but t h i s  i s  enough. 

( 2 )  A l l  of t h i s ,  of course, is the usual s tory,  so l e t  me now 

t r y  t o  explore l e s s  obvious aspects of our r e l a t io r~s  w i t h  t l l c ,  col-  

lector .  And the f i r s t  one is  simply t h i s :  there i . s  almost n o  

re la t ion  a t  a l l !  She is so quiet  and pat ient ,  just  standinq 

there,  soaking i n  the abundant and highly renewable enexgy flow- 

ing from Mother Sun through her thick, protcctivc gl.ass-covcbr, 

i n to  the black surface and the pipes, the tank hovering over ~ t ,  

adding t o  t h i s  by ref lect ing some extra sunshine. Not a s o u n d ,  

From e l e c t r i c  ins ta l la t ions ,  once i n  a while, 

there is  a cer tain humming - not from her. A l l  t t i c l C  is nr>etl(+cl 1 : ;  

a l i t t l e  dedusting every so often, perhaps washing her down orlce 

a month t o  permit maximum absorption. Not a par t  t o  change, p(.~:.- 

s ibly because of very l i t t l e  tha t  is rnoving and very solid m,At 4 . r ~ -  

a l s .  Also, t h i s  is  a par t  of Europe with no f ros t  during w i n -  

t e r s  - t ha t  helps (but i f  there i s  f r o s t ,  the heater can, of 

course, be ins ta l led  in  the roof so as to  receive some heatinq 

from below; but tha t  probably has t o  be b u i l t  into the house 

from the construction; otherwise, costs  may bccolnc? prollibi t- ivr.1 . 



(3 )  But t h i s  does not  mean t h a t  t h e  s o l a r  c o l l e c t o r  has no sou l ;  

only t h a t  the  soul  r e l a t e s  t o  the  sun r a t h e r  than t o  us  d i r e c t l y ,  

I thereby brjnging us c l o s e r  t o  nature.  Obviously, the  d a i l y  and 
i 

t h e  annual s o l a r  rtiythms a r e  r e f l e c t e d  i n  the  s o l a r  c o l l e c t o r .  

I 
I Concretely, t h i s  means t h a t  a high number of showers should be 

taken while the  sun can s t i l l  rep len i sh ,  so t h a t  the re  is enough 

ho t  water f o r  l a t e  evening and ea r ly  morning purposes. I t  also 

means d i f f e r e n t  p r a c t i c e s  a t  d i f f e r e n t  times of t h e  yea r ,  as  

indica ted  above. There is  no problem i n  t h i s  unless  one is hooked 

up on the  idea  of absolute ly  i n v a r i a n t  supply of energy. And the re  

i~. a g r e a t  advantage: somehow one g e t s  more s e n s i t i v e  t o  na ture  

again,  p a r t i c u l a r l y  a t  wintertime, peeping o u t  of the  window t.o 

see  what kind of energy p r a c t i c e  i s  needed, t rans l .a t ing  that: 

i n t o  ac t ion ,  almost unconsciously, 

(4 )  So, t h e r e  i s  a concept of LIMITS, The energy is rt.nc?wat,lcs 

a t  t h e  s o l a r  c o l l e c t o r  l e v e l  bu t  not  l i m i t l e s s .  Of course t t ~ c ? r t .  

i s  a l s o  a concept of l i m i t s  i n  ordinary household e l e c t r i c  supply: 

plug i n  too  many th ings  and t h e  fuses  p r o t e s t  (o r  th ings  h u r r i ~ . n g ) .  

Man becomes accountable t o  THINGS, t o  TECHNOLOGY. I n  the  rc.14- 

t i o n  t o  t h e  s o l a r  c o l l e c t o r ,  we become accountable t o  t h e  s u n ,  

t o  NATURE. We make use of na tu re  without deple t ing  o r  destr<)yiriq 

(provided t h e  c o l l e c t o r s  a r e  made i n  an appropr ia te  way); b u t  

t he  condi t ion  f o r  t h i s  i s  a c e r t a i n  wi l l ingness  t o  subordinate 

ourse lves  t o  n a t u r e ' s  own rhythm. And we g e t  an e x t r a  b e n e f i t :  



t h e r e  is,  i n  a d d i t i o n  t o  very  l i t t l e  dep le t ion ,  no p o l l u t i o n :  

no poisonous, noxious fumes, no r u s t y  t h i n g s  l y i n g  around, no 

expended b a t t e r i e s ,  no broken bulbs,  and s o  on. Not bad, 

(5) A t  t h i s  p o i n t  t h e r e  has been s o  much p r a i s e  t h a t  an element 

of c r i t i c i s m  has t o  be added: she  i s  r a t h e r  ungainly. Much 

of t h e  a l t e r n a t i v e  energy movement has been devoid of any 

excess ive  concern wi th  a e s t h e t i c s ,  o r  s o  it seems. The p o i n t  

has been t o  show t h q t  it works, and f i n i s h i n g ,  des igns  t h a t  a r e  

p l easan t  t o  t h e  eye have probably been seen more a s  t h e  rnsrketing 

t r i c k s  of ( t r a n s ) n a t i o n a l  co rpo ra t ions  than  a s  something a l s o  

i m p o r t a n t , . a s  can be seen  i n  t h e  way t o o l s  and a r t  used t o  go 

hand i n  hand i n  human s o c i e t y  before  t h e  a r t i f i c i a l  d i v i s i o n  of 

l a b o r  between "workH and " a r t "  came about ,  A s  soon a s  possibl.e,  

t h i s  should be co r r ec t ed  f o r ,  no t  by br inging  i n  t h e  kind  of' 

f i n i s h  designed t o  conceal  cons t ruc t ion  e r r o r s  o r  t o  myst i fy by 

making t h e  p r e c i s e  working of t h e  t o o l  l e s s  immediately compren- 

s i b l e .  So, t h e r e  i s  room f o r  progress  - t h e  a e s t h e t i c  phase 

should have been reached by now, b r ing ing  i n  popular,  no t  only 

bourgeois a r t .  

(6 )  I n  s h o r t ,  t h e  e n t h u s i a s t i c  r e p o r t  of a  happy Northerner i n  

a Southern ( t o  u s )  Mediterranean country.  And t h i s  ra ises  t h o  

i n t e r e s t i n g  ques t ion :  what about  Norwegians i n  Norway, and w P ~ u t  

about  Spaniards i n  Spain; why should t h i s  r e p o r t  come from a 

Norwegian i n  Spain? The answer i s  obvious, o r  s o  it seems: ' there  



i s  a very d i f f e r e n t  a t t i t u d e  t o  t h e  sun. Spaniards complain 

a l r eady  from 1 0  a.m. onwards about  t h e  sunmer sun; Norwegians 

love  it, s i t  ou t s ide ,  go t o  t h e  beach, seek t h e  sun, t h e  s l in  

goddess, t h a t  is. Spaniards seem t o  come out  around 9 p.m., 

when somebody r e p o r t s  it i s  coo l  ou t s ide ;  by t h a t  t ime,  t h e  

Norwegians a r e  l i k e l y  t o  be indoors ,  count ing t h e  hours t o  next  

day l s  basking i n  t h e  sun, i n  s p i t e  of a burning s i n ,  an  over- 

heated body. So of  course  we love  t h e  i d e a  of seeking t h e  sun, 

even i n  t h e  form of packing h e r  lov ingly  i n t o  a s o l a r  c o l l e c t o r ;  

t h e  Spaniards seem t o  s e e  t h e  sun more a s  something one wants to 

keep a t  t h e  d i s t a n c e ,  l e s t  one g e t s  h u r t  (compare t h e  shade-side 

versus  t h e  sun-side p r i c e s  a t  a c o r r i d a ) .  That t h e  sun could 

s o l v e  s o  much of t h e  energy problem would seem odd: t h e  sun i s  

s o  abundant, s o  f i e r c e ,  a l s o  s o  r u r a l ,  something t h e  lower c l a s s e s  

have t o  be c l o s e  t o  because of t h e i r  outdoor work. T.t i s  rlo.L 

something f o r  t h e  educated, t h e  r i c h ,  t h e  urban, t h e  motlern, 

a l though t h i s  i s  changing: t o  have a t a n  i n  t h e  c i t i e s ,  p a r t i c u l a r l y  

i n  w i n t e r  t ime, now has cons iderable  snob appeal ,  But f o r  most 

people i n  Spain and i n  t h e  t h i r d  world t h e r e  i s  something old- 

fashioned about  t h e  sun, something no t  up-to-date. El.ectricit:y 

o u t  of  a socke t  i s  up-to-date, hence p r e f e r a b l e .  However, t h e  

r i s i n g  p r i c e s  of t h e  l a t t e r  and t h e  s u b s i d i e s  f o r  t h e  former, 
I 

n o t  t o  mention t h e  tendency t o  i m i t a t e  c o u n t r i e s  more t o  %he North, 

w i l l  change a l l  of t h i s  and b r i n g  t h e  s o l a r  energy i n t o  a country 
'. 

I t h a t  has  s o  much o f  it, perhaps even before  Norway comes much 

f u r t h e r  i n  u s ing  a l t e r n a t i v e  sources,  more d i f f i c u l t  i n  a couriL~.y , 

I o f  clouds and f r o s t .  



(7) And y e t  t h i s  i s  no t  t h e  problem I s e e  f o r  t h e  f u t u r e .  I 

am no t  t h e  s l i g h t e s t  worried t h a t  t h i s  fabulous type  of  renewable 

energy w i l l  q o t  be made useof  - o r  a l l  t h e  othens f o r  t h a t  matter .  

My concern i s  wi th  they  w i l l  be used. Energy converted i n t o  

a f o r m ' t h a t  can be used t o  s a t i s f y  hunrun needs i s  a product ,  and  

l i k e  a l l  products  it can be produced wi th  va r ious  amounts of  

na ture ,  c a p i t a l ,  l abour ,  r e s e a r c h  and organiza t ion .  A s  we a r e  

t a l k i n g  he re  of renewable energy l e t  u s  assume t h a t  t h e  produc- 

t i o n  does not  r e q u i r e  much i n  terms of t h i s  f a c t o r  (al though t h i s  

i s  by no means obvious - i f  t h e  hardware b u i l t  around it i s  t ~ i p l ~ l y  

d e p l e t i n g  a l l  t h a t  has happened would be t h a t  t h e  de]~:Letiorl h i i ~  

been t r a n s f e r r e d  from, say,  oil, t o ,  say, some ~ n e t a l ) .  'S11e t,a:;ic 

:I / 
choice  i s  between t h e  two by now c l a s s i c a l  p ro f i l e s : -  

I1Modern1l : c a p i t a l ,  r e sea rch ,  organizati .on h i ~ h ,  labour  * 
nTrad i t i ona l l l :  c a p i t a l ,  r e sea rch ,  o rgan iza t ion  low, l abour  l&& 

I t h i n k  the ,  b a s i c  problem about  t h e  s o l a r  c o l l e c t o r  can be d e s c ~ ~ i b e d  

ve ry  simply: it works, and y e t  it i s  not  modern, it i s  no t  accorr-l-i.ng 

t o  t h e  s t r u c t u r e  p re fe r r ed  by b i g  c a p i t a l ,  b i g  r e sea rch  and b i g  

o rgan iza t ion ,  meaning bureaucracy. I f  it had not  worked s o  we l l  

t h e r e  would have been no problem: t h e  Big Three could have contt? 

t o  t h e  rescue ,  i n  t h e  form of a t r a n s n a t i o n a l  co rpo ra t ion ,  o r  a 

n a t i o n a l  one f o r  t h a t  ma t t e r ,  governmental and/or p r i v a t e ,  lnergy  

be ing  s o  c r u c i a l ,  a s a t i s f i e r  l y i n g  undervneath s o  much of ouz. 

. needs - sa t i s f ac t ion ,  t h e r e  i s  smal l  wonder t h a t  t h e  Big Three 

-- 

I'The au thor  1 s s tudy  f o r  UNCTAD/UNEP, Devel opnent, Environmer~l. 
techno lo^, Geneva, UNCTAD, 1979 i s  a r e l a t i v e l y  d e t a i l e d  exploru- 
t i o n  of  t h i s  t y p e  of  theme. It should be noted t h a t  sorile leflt-wirrp 
i n t e l l e c t u a l s  would have a tendency t o  s e e  it i n  terms of' Itcupit.al- 
intensiveI1 vs. l l labour- intensivel l  only,  t he reby  beco~ni ng b l ind  t o  t h e  
workings of b i g  r e sea rch  and b i g  o rgan iza t ion ,  e.g. i n  t h e  s t a t e  
nr ~nvnrnmnnt. - 



would l i k e  t o  e x e r c i s e  a  monopoly on it, t o  have it under t h e i r  

con t ro l .  They a l l  want t o  be  seen as the  providers ,  and as 

ind ispensable .  But t h i s  s o l a r  c o l l e c t o r  can be produced very 

l o c a l l y  (although it does r e q u i r e  gowf workmanship), can he 

w consumed^^ l o c a l l y ,  i s  very  s imple t o  make and understand,  and 

does no t  r e q u i r e  any administration t o  speak o f .  It simply 

works. So, t h e  ques t ion  i s :  why should t h e  Big Three no t  l eave  

it a t  t h a t ,  why should they  want t o  change such n s t a t e  of af'fair::? 

And, equa l ly  s i g n i f i c a n t l y :  how can they go rtbo11-b i . t ,  what, w 111-l i.1 

b e  t h e i r  s t r a t e g i e s ,  t h e i r  arguments? Let u s  t r y  t o  :look at 

them, and from a worst  case  a n a l y s i s ,  

(8) To s t a r t  w i th  c a p i t a l ,  meaning t h e  energy corporatiowl:;: Llli:.; 

obviously have a s t a k e  i n  t h i s .  Sooner o r  l a t e r  t h i s  t)ecnmlc:; 

compet i t ive  f o r  s u f f i c i e n t l y  many, p a r t i c u l a r l y  i f  pzople rerniiin 

unconvinced t h a t  nuc lea r  energy i s  n e i t h e r  dangerous, nor dep le t iny ,  

nor  po l lu t ing .  The tremendous investmerit t hey  have m,lile i l l  o!;lrc:y~ 

sources  of energy a r e  t he reby  th rea t ened :  t hey  may r ende r  

unacceptable  r e t u r n s  by being dec reas ing ly  co~npe t i t i ve .  'I 't~e 

answer, o f  course,  would be t o  make money on t h e  a l t e r n a t i v e  l'c-lrril; 

of energy, bu t  on ly  a f t e r  having amortized t h e  old equipment ar1c1 

g o t t e n  o u t  of  it as much r e t u r n  a s  poss ib l e .  Hence, t h c  r a t e  o f  

growth o f  t h e  a l t e r n a t i v e  has t o  be subjected t o  two impor t a r~ t  

c o n s t r a i n t s  : r e l a t i v e  t o  amor t iza t ion  of t h e  old equ ipnen t , arid 

it should not be permit ted t o  grow i n t o  a p a t t e r n  of l o c a l  solE- 

r e l i a n c e ,  convincingly compet i t ive  wi th  more c e n t r a l i z e d  f'orlll:;, 

It has t o  be stamped out a s  l t u n r e a l i s t i c l l ,  "romant icl1, e t c . ,  ti.11 

t h e  form has been found t h a t  can be brought on a  m a 1  forin, i.t:. 

c e n t r a l i z e d ,  con t ro l l ed  by t h e  Big Three. - Then it w i l l  become ' W ~ J S ~ C !  



To achieve  t h i s  c a p i t a l  can do a t  l e a s t  t h r e e  th ings :  

c o n t r o l  t h e  source  of t h e  energy, c o n t r o l  t h e  t runsfnrmer  

and/or c o n t r o l  t h e  energy flow. The fonner i s  d i f f i c u l t  bu t  

no t  a s  much a p i ece  of s c i ence  f i c t i o n  a s  it may'sound: i d e a l l y  

t h e  energy (former o i l )  co rpo ra t ions  might l i k e  t o  buy up t h e  

sun, Inin o rde r  t o  develop it and harness  t h e s e  f o r c e s  i n  t h e  

s e r v i c e  of mankindrt, and then  charge everybody who i n  one way 

o r  t h e  o t h e r  makss u s e  of s o l a r  energy, meaning t h e  whole 

p l ane t .  This  i s  what t hey  d id  e a r l i e r  t h i s  century  wi th  the 

o i l  f i e l d s  i n  t h e  Gulf a r ea ,  so  both t h e  m e n t s l i t y  snd t h e  

p a t t e r n  a r e  t he re .  But t h e r e  i s  t h e  d i f f i c u l t y  of praventi.n(; 

o t h e r s  from us ing  sunshine. In  t h e  Gulf a r e a  t h i s  was done 

through more o r  l e s s  c o l o n i a l  arrangeinsnts,  meaning th roug l~  

monopolis t ic  c o n t r o l  (through t h e  co lon iza t ion  of space)  a n d  

a l l e g e d l y  b e t t e r  than  sol  r l r  cnc2rL.y : :;OIIIP k i r l t l  o I' rn icro-w;t vc: 

approach. So, t h i s  approach ]nay be j u s t  around the  corner .  

Next i n  l i n e ,  then,  i s  .the i d e a  o f  monopoly on t h e  s o l a r  

c o l l e c t o r s  through t h e  u s u a l  approach of outconpet ing a l l  small  

producers  till a po in t  has come where t h e  b i g  s o l a r  corpor  a t '  I 1011:; 

can s e t  t h e  p r i c e  t hey  want, and j u s t i f y  it by some a d d i t i o n a l  

f r i l ls  b u i l t  onto o r  i n t o  t h e  gadget ,  unasked f o r  by Lhe (:on:;illf1c:r8. 

Another ve r s ion  would be a t a x  on then  so  as t o  make them lens 

compet i t ive  i n  a t r a n s i t i o n  per iod ,  a f t e r  u s u f f i c i e n t  nulr11~er of' 

people have been lu red  i n t o  buying them through a po l i cy  of ~ 1 ~ 1 1 -  

s i d i z a t i o n .  



Then, f i n a l l y ,  t h e r e  i s  t h e  con'trol of t h e  flow i t s e l f  

by having a  meter  and payment a s  a monotone func t ion  of t h e  

consumption, no t  n e c e s s a r i l y  l i n e a r  but s o  a s  t o  b e n e f i t  t h e  

b i g  consumers who havemore I1need1' (meaning demand). In  t h i s  

connexion it i s  not  s o  impor tan t  whether t he  end consumer 

metered i s  a  v i l l a g e ,  a  block, a  household o r  even t h e  i n d i v j d , ~ s l  

(few fami l i e s  would g e t  t h a t  f a r  wi th  t h e i r  fami ly  me~nbers, it 

seems); t h e  p o i n t  i s  t h e  meter  i n s e r t e d  between producer 

(meaning t ransformer)  and consumer. For t h a t  t o  be p o s s i b l e  

t h e  produaer has t o  be away from t h e  consamer, and t h e  l o g i c a l  

p a t t e r n  would be t h e  c e n t r a l i z e d  energy t ransformut ion  supplyin,. 

t o  a network branching out  t o  a  s e t  of conswnars - l i k e  t h e  

e l e c t r i c  g r i d  model. The l a t t e r  i s  r a t h e r  n a t u r a l  i f  t h e  source 

i s  a b i g  w a t e r f a l l ,  thermo- o r  ~ i u c l e a r - e l e c t r i c  p l a n t ;  considerably 

l e s s  j u s t i f i a b l e  f o r  c o u n t r i e s  wi th  many and smal l  water l ' a l l s  

( ~ w i t z e r l a n d ) ,  n o t  a t  a l l  j u s t i f i a b l e  f o r  c o m t r i e s  w i th  marly 

and smal l  windmil ls  (opera t ing  1 2 V  systems suf f ic i .en  t f o r  

l z g h t i n g  purposes and easy  t o  ope ra t e  by amateurs,  among o t h e r  

reasons  because t h e  energy can be s to red  i n  convent ional  accixnulatr~rs ,  

c a r  b a t t e r i e s )  . Unfortunately,  b i g  w a t e r f a l l  hydro-e lec t r ic  pl  an ts  

have s e t  a  h igh ly  c e n t r a l i z i n g  p a t t e r n  t h a t  has s t imu la t ed  t h e  

growth o f  s t r u c t u r e s  now g rasp ing  f o r  reinforcement .  

It should be poin ted  o u t  t h a t  t h e s e  t h r e e  approaches d o  not, 

exclude each o ther .  The co rpo ra t ions  may a l s o  have a rent-a-co. l l f?ctor  

system (as  t hey  have a  rent-a-car  system) and then  install s meter 

on it, al though t ime u s e  may be more p r a c t i c a l .  The b a s i c  p o i q t  

i n  a l l  t h e s e  cases ,  however, would be t o  f i n d  t h e  form t h a t  tloe; 

n o t  t h r e a t e n  t h e  c u r r e n t  s t r u c t u r e ,  i nc lud ing  t h e  c u r r e n t  strt.,c:!,i~rc: 
an,[ i p r o ~ s  4 OLL 0J.X ~ c c u  W L  d- ozz - 



( 9 )  The i n t e r e s t  of r e s e a r c h  i s  i n  t h e  same genera l  d i r e c t i o n :  

n o t  t o  become dispensable ,  superf luous.  For t h a t  reason the 

s o l a r  c o l l e c t o r  must not  be t o o  simple. And ' there are erioilgh 

problems t o  w r e s t l e  with,  such a s  i n i i t a t i n g  sunflowers  i n  t r y i n e  

t o  make them always f a c e  t h e  sun f o r  rntixim~lm absorp t ion  arid o t h e r  

problems of maximiz;ation/optimization. It should be  noted th i i  t, 

a l l  such s o l u t i o n s  i n  t h e  s p i r i t  of gene ra l i z ing ,  uni.versa1 

sc i ence  a r e  a t  t h e  same t ime formulas For genera l ,  standartl ize(1 

product ion and hence p r e c i s e l y  what i s  needed by co rpo ra t ions  

wanting t o  out-compete t h e  l o c a l  and a r t i s a n a l ,  and q u i t e  read:/ 

t o  make l o s s e s  i n  some d i s t r i c t s  i n  order  t o  g u i n  wo-rel d ra:irkt:t 

con t ro l .  But above a l l  r e s e a r c h  would be a t  t h e  d i s p o s a l  of 

t h o s e  who want t o  f i n d  adequate  answers t o  how t o  runlte t h i s  syster!~ 

c e n t r a l i z e d  and h i e r a r c h i c a l ,  and t h a t  would cer tain1.y r e q u l r e  

r e sea rch  i n p u t s  far beyond what can be commanded a t  l o c a l ,  eve:-1 

n a t i o n a l  l e v e l s .  

(10) The i n t e r e s t  of orcranization, bureaucracy, ~ o v e r n r n e  j.s comp I ex, 

b u t  t h e r e  a r e  c e r t a i n  obvious a spec t s .  Thus, t h e r e  would be no 

d e n i a l  o f  t h e  need f o r  governmental s t e e r i n g  i n  o rde r  t o  have a 

coordinated n a t i o n a l  po l i cy ,  s t e e r i n g  energy and economic su rp lus  

from t h e  more t o  t h e  l e s s  advantaged d i s t r i c t s  - inc?.lding ~icro:;:; 

n a t i o n a l  borders .  One goverrlmental argument (and a l s o  an  argu- 

ment o f  p r i v a t e  l a r g e  co rpo ra t ions  i n  t h e m e r g y  f i e l d )  would be 

t h a t  sav ing  from a l t e r n a t i v e  energy sources  dep r ives  t h e  corporat ions 

of income and hence of su rp lus  t h a t  could be used t o  b r i n g  eneri,y 

t o  per iphery  d i s t r i c t s .  The argument ga ins  i n  s t r e n g t h  b e c ~ u s e  



so l a r  energy probably s t q r t s  with resoilrceful people i n  center 

d i s t r i c t s  - but a counter-argument could be t h a t  what i s  good 

f o r  t h e  center i s  a l s o  good for  t h e  periphery - why should n o t  

they a l so  have so la r  energy based on l oca l  se l f - re l iance? 

The government argument goes fur ther ,  however, There i s  

t h e  wish t o  be 1 ' Q t a t  providence. But providence i s  ol'ten 

revengeful: a government i n  control  of t he  energy switch centrii 'llg 

may a l s o  switch it off  - and use t h k  as  a weapgn n o t  only against  

foreign invaders, but l l s o  agi1.i.n:; t t h e i r  interrlal  enemies, c , ~ .  

a d i s t r i c t  with high l eve l  of subversive a c t i v i t y  (as defined 5, 

t h e  government). And then there  i s  t h e  obvious consequence of 

having (near) monopoly on tl fu l~dument . s l  good w i t h  nlno:;t i.ncl:i;;tic: 

demand: tho producer can decide the price,  and pll t  t,ho pr-i.nt?:; i l p .  

The government w i l l  not see  t h i s  u s  n search for prli.!'i.t, i . t  w i l l  br; 

referred t.) a s  taxat ion i f  it goes beyotlrl coverille expenditure, 2nd 

t he r e  w i l l  be economists a v ~ i l ~ b l e  t,o t3ll t h a t  .th-i:3 f i s c a l  mtt:i:;:.lrs 

i s  necessary t o  s t e e r  t h e  economy a s  a whole, The ~ : C ) L I Y I S I ~ ~ ~ ~ : T  h.4:; t , . ~ f ?  

poor choice between paying t he  p r ice  or l i v e  without energy avail- 

able  f o r  tho many purposes of rnoder~~ l i f e ,  Tlrrls, tho ~ i : ; : ) l i ne  

p r i ce  struct.mlre should be :;em as  a refined c o l l u s i o ~ i  betwser~ 

prz~ducer countries,  energy c o r ~ o r s t i o n s  and govertlrnellts i n  co!~s  .unrr 

count:ries i n  using t h i s  monopoly s k i l l f u l l y  - t h e  governlnent s i i c t ~ i i i l l y  

. accounting, i n  general,  f o r  t he  highest  percentage of  tIlc p r i c e  

composition. 



Obviously this works  illy a s  long a s  t h e  consurn2:r ha:: flo 

a l t e rns t ive ,  A gover.,lmeiit bent on preserving i t s  monopoly fo r  

the  purposes mentioned above will the re fore  ea s i l y  bo terrpte3 

t o  t r y  t o  d e s t r : ~ y  a l t3 rna t ives  fo r  .t;lle consutner. I n  tht: cuse 

of t h e  so l a r  co l lec to r  the re  a r e  many obvio~ls methods t h a t  can 

be used : 

- put  taxes on t h e  so l a r  co l lec to r  so t h a t  they  ar,l prlced 

outside t h e  co~npe t i t  t - ~ s  range 

- t r y  t o  define them a s  dangerous 3i.) that  %ley have to be 

outlawed a f t e r  t h e  inev i tab le  accident occirrs (such 

accidents can a l s o  be arranged) . Make i n s t s l l a t i o n  very 

cos t ly  t o  comply with s t s n d : ~ r d s ~ ~  

Needless t o  say, i n  a l l  of t h i s  t h e  goverrlrnent aan cooperate wit 11 

big energy corporations. Even a s o c i a l i s t  o r  soc l s l  democrrtic 

government may do so, even if it is scep t ica l  of t h e  p r o f i t  nlotivs 

of t he  energy corporation, fo r  two very s inple  reasons: tho:;? I ; ' I ~ ,  

operate from a posi t ion of bigness - s t s t e ,  c a p i t a l  o r  research - 

tend t o  believe i n  bigness i n  general; c e n t r a l i z s t i ~ n ,  even i r ~  L l j t .  

hands of p r iva te  corporkitior~s, gives more pover t o  ce :~ t , r r l  zri-ircrc~- 

ment, pa r t i cu l a r l y  if t h a t  goverrlment has s mandate t o  have the  

upper-hand over business (which i s  exactly t h e  reasm why socis1 i s t  

and soc ia l  democratic regimes m+iy be even more ac~omrn~di~t ing t o  

the wishes of b ig  business);  and goverrlments w i l l  tend t o  prsf'er 

t o  deal  with a l imi ted number of p r ~ d ~ i c e r s  (of energy) and not  w i t h  

an unrely associa t ion of very loosely c o o r d i ~ ~ a t e d  small scale ,  1 o c : ~  1 

energy converters. And otl top of  t h i s ,  then, comes the  basic 



argument common t o  a l l  s t a t e s :  t hey  tire no t  p r imur i ly  organiza- 

t i o n s  f o r  t h e  s a t i s f a c t i o n  of b a s i c  h~xnan needs o r  tiny such 

thing.  They a r e  organiza t ions  ou t  t s  b u i l d  s t r o n g  c o ~ ~ r ~ t r  ias 

r a t h e r  t han  strorig s t . z t e s  - and they  s e e  energy dernand i n  ter!n:; 

of competi t ive i n d u s t r y  and m i l i t a r y  machines, And f o r  m n y  

such purposes t h e  n l t e r r i a t i ve  ap?rouches a r e  no t  ( ye t )  adec1li:~tt. - 
t hey  u r e  c l o s e r  t? b a s h  human needs. 

So, t h e r e  we s tand.  To r e p o s t :  we are f a r  beyond -tho proble~n 

o f  a rguing  i n  favour of  renewable a s  opposed t o  non-renewable 
a 

sources of energy. That b s t t l e  has  been won long tj.lne :rig0 - / 
t h e  arguments a r e  no re  than  good enough. The prgblem i s  box, 

and t h e  argument above i s  thr t t  t h i s  is  a quc?stion of powr:r. 

Power ( i n  t h e  e n e r g e t i c  sense)  i s  Power ( i n  t h e  p o l i t , i c d  a u n s e )  . - 
Big c a p i t a l  (corpora t ions) ,  big resesrc l i  and big orgiinizstiorl  

(government) know t h i s  ve ry  we l l ;  t h e  small s c a l e  experimenter 

i n  t h e  r i c h  o r  poor c o u n t r i e s  may be l e s s  awnre of it. He may 

be conf'used by t h e  ambivalence of t h e  estqbl ishmant  t o  h i s  a l t e r -  

n a t i v e  sources  : on t h e  one hand, c l ~ r i o s  its, even suppor t  (wib:; l d i  =.?) ; 

on t h e  o t h e r  hand, a flow o f  r e p o r t s  say ing  i t  i s  u n r e n l i s t l c ,  

romantic, e t c .  Much of t h a t  . ~ r g ~ l ~ n e n t s t i o n  i s  e a s i l y  re.fu.ted: 

- t h e  argument t h a t  s o l a r  energy does not  s a t i s f y  a l l  energy 

needs i s  l i k e  r e j e c t i n g  medical science because i t  d ~ x n  -10t 

c u r e  cancer.  It may l a t e r  ( t h e  f i r s t  a i r p l a n e  has a l r eady  

crossed t h e  Channel powered by s o l a r  energy) ; besides i t  

i s  only  one p a r t  of a ve ry  conprehensive energy pnqk<ige 

wi th  renewsble sources ,  



- t h e  argument t h a t  so l a r  co l l e c to r s  w i l l  have t o  be t h i s  

o r  t h a t  b ig  t o  cover the demands i s  t o t a l l y  fa l l ac ious :  

t h i s  presupposes t h a t  h'le danorld i s  constant snd solncthi?g 

not  t o  be c r i t i c i z e d ;  t h e  vis ion ~f an enornous sln-C~c.j 

covered by so l a r  cellspresupposes t h e  c e n t r d  so l a r  p*l-lr'x 

r a t he r  than slnall individual  p ~ o d ~ i c e r s ,  e s s en t i a l l y  f o r  

own consumption. 

Bet ter  i s  t he  rirgunent t h a t  this frag~nent-?ti.on of energy pr.,duc:- 

t i o n  may become i r r a t i o n a l :  t o o  much enerby i s  produced (tor, 

much water heated) and the re  i s  no way of channeling t h e  :;urpl 1s 

t o  t he  places of d e f i c i t  i n  a fragmented system, T h i s ,  hcrwever, 

can of ten  bes t  be solved a t  t h e  l o c a l  l e v e l  u i t h  equal izers  bet wee;^ 

neighbouring houses, blocks, v i l l age s  (which would presuppose 

e i t h e r  metering o r  a high l e v e l  of co l l e c t i ve  s p i r i t  of  sharinl: - 
both of them problemstic).  

However, t h e  argurnant i s  not necessar i ly  i n  terms of  

centra l ized versus decentral ized tnodes of energy coriversio~l - 
it could a l s o  be both-and, But t h i s  b o t h - a  presupposes t h a t  

t h e  centra l ized mode does not try t o  wipe out t h e  decentral ized 

mode of energy conversion. A s  s t ~ t e d  above t h i s  i s  a questi.on 

of power, o r  more p rec i se ly  of countervail ing power, and I un 

' . not  t 30  op t imis t i c  f o r  the  ~ns jo r lbg  of the  countr ies  of t h e  w:)rld. 

The Big Three a r e  greedy, and  hey have power and a r e  pa-id utton- 

t i o n  too. 



But t h e r e  a r e  some modes of  c o u n t e r v u i l i ~ g  power . tha t  

can be used and w i l l  be used, 

F i r a t ,  simply t o  understqnd what Is going on. When tin 

o i l  corpora t ion  encoursges a gover lune~~t  t a  p u t  very heavy 

t a x e s  on a  s tove  designed t o  burr1 t u r f  it i s  r a t h e r  obvious 

what i s  going on. When t r a n s n a t i o n a l  and intergovertunental 

r e s e a r c h  focuses on optimal s o l a r  conve r t e r s  t h a t  can he milss 

produced by r i c h  i n d u s t r i a l i z e d  c o u n t r i e s  ( i n  search  o f  new 

expor t  products)  i t  nay be l e s s  obvious what i s  going on, 

Henee,the whole i s s u e  should be s tud ied  wi th  g r e a t  a t t e n t i v e -  

ness .  

Second, t o  go quickly ahuad w i th  ul. tcrr~ti t i v e  energy S U ~ A I * ~ ~ : : ;  

such a s  s o l a r  c o l l e c t o r s  t o  bu i ld  up popular  p re s su re  t o  lceep 

t h i s  op t ion  a l s o  a t  t h e  l o c a l  l e v e l .  If t h e  goverr~rnel-lt want;s 

t o  tax them out of e x i s t s n c e  it i s  o a s i w  t o  say no when one ir; 

many t h a n  when one i s  few. Compare Gandhi and the S a l t  Tax i n  

I n d i a  l 

Third, t o  e s t a b l i s h ,  a s  some kind of' human r i g h t  t h e  r i g h t  

t o  be s e l f - r e l i a n t ,  i nc lud ing  t h e  l o c a l  l e v e l ,  and inc lud ing  

the r i g h t  t o  be  s e l f - s u f f i c i e n t  i n  a f i e l d  s o  important  as ener.::.y, 

. A c e r t a i n  p r o t e c t i o n  i s  needed t o  go ahead experimenting, and 

t h e  Big Three were no t  t h o  ones t o  lailnch t h e  a 1 t e r : l a t i v e  so~i~ce:; ,  

That came from t h e  co rne r s  of soc i e ty ,  from a l t e r n o t - i v e  people w i t h  

a l t e r n a t i v e  i d e a s  - br ing ing  t h e  idea  f a r  enough f o r  r e seaehe r s  



t o  work out  d e t a i l s  - without  denying t h a t  scademj-2 researchers  

a l s o  of ten make g r e a t  innovatiorls,  The problern i s  how t o  ~nake 

them work s i d e  by s i d e  i f  one htls a l l  t h e  power pnd Inorley and 

t h e  o ther  has  mainly enthusiasm and i d e s l i s ~ n  and i n t u i t i o n  beca11r;e 

it a t t r a c t s  people who a r e  more s e n s i t i v e ,  have longe r  antennile 

i n t o  t h e  f u t l r e  - althoilgh they c e r t . ~ i t ~ l j a l s o  may go wr~rig. BLI? 

i f  they  go wrong; it i s  l e s s  dangerous: s m t ~ l l - s c d e  tach~lo logy  

l e a d s  t o  small-scale  e r r o r s  and d i s a s t e r s  i n  moot case:; ( s lash-  

and-burn c u l t i v a t i o n  being an exarnple t o  t ho  contr l i ry)  . 

Back t o  t h e  s o l a r  c o l l e c t o r  on t h e  te r r t lco  - w i  1 1  she  sl.ll-~i ~ r j ?  

When w i l l  t h e  f i r s t  counter -a t tacks  come? According t o  t h e  i d c i s  

developed above: when t h e  B ~ E  Three a r e  readz,  when they have ;i 

form t h a t  can make it p o s s i b l e  t o  i nco rpora t e  renewsble energy 

t h e i r  terms. A t  t h a t  p o i n t  s t u d i e s  w i l l  be prssented  shnwi?!: 

how t h e  smal l  i s  i n  t h e  way o r  t h e  h-ig. If t h e y  caf l  1)e rlccl:trr,:l 

dangerous s o  much t h e  b e t t e r :  it beccmes l i k e  t h e  l i t t l e  basement 

d i s t i l l e r y  f o r  home-made l i q u o r ,  r a t h e r  popular w i t h  Norwl:gi. in:; 

b u t  no t  wi th  t h e  Norwegian S t a t e  wine monopoly t h a t ,  of co:lrse, 

has  managed t o  stamp it ou t  u s  i l l e g a l ,  thereby  muking t l~e  sttle of' 

h igh ly  taxed l i q u o r  (again wi th  a r a t h e r  i ~ ~ e l a s t i c  delnln3) h i ~ h t l ~ f  

p r o f i t a b l e  t o  t h e  goverrnnent. Today i-t i s  d i f f i c n l t  t o  i m i ~ g i n e  

how t h e  s o l a r  c o l l e c t o r  can be dec l a red  tlungerorls - she look;: 

r a t h e r  peacefu l  - b u t  I s m  a f r ~ i d  t h a t  only b e t r a y s  l a c k  o C  itni~gi la- 

tion on my s ide .  

But l e t  us  pro~note  and enjoy a s  13ng as Me carlo T t  i s  not, 

o n l y  good t o  nat71re, it b r ings  u s  c l o s e r  t o  nature.  Tt i s  ~ ~ n d e r ~ i  ~ i h l y  

economical and ~f f a r t  i r m  T+ : - - 3 - - - 7- eLna+ 



it i s  already a r e a l i s t i c  option because it i s  r e a l i s t i c  f o r  

people even i f  c e r t a in  typos of big organizations have d i f f i c u l t i e s ,  

So, i f  it i s  un rea l i s t i c  t o  them, may be this is  because there  

i s  something wrong w i t h  them tind not necessari ly with renewable 

sources o f  energy i n  general and so l a r  co l lec to rs  i n  pa r t i c a l s r ?  

We s h a l l  see - t h e  energy f i e l d  w i l l  cont inue being a very 

revealing par t  of p o l i t i c s  s t i l l  f o r  a very long t i ~ n t :  t o  come. 


