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1 " - i  l : "=q:St i  t i :  "

This paper j -s Fr; i !^ t  of  t t - re )-eirglerr  i ionld lndic; i t r r rs;  Frci ; ; ra:rn I i { IP]

ancj  wi l l ,  Ciscugjs the p.6|6!yancEr anC pnoblenrs of  ecolocr i r ' , - l  int- i i -

a-1, .g11-,s erS C)n€] of-  the ten qerref*a1 value Cimens; ionsi  Chos€?ra 'as bosiC:

concenns f .on the program. Also,  some ecolo! ic6I  jnr j ic- tor5 wi l . i

be 5;nown =s exerf i rp l€?E; oF the ki r rd we would I  rke to Fl l f - ! : lue

in t l re future.

/ 's  c i ie,cUssed in MEASURING WORLL L,gVLL-t i : l "Fl \T b5r Johan Galtu"rnq et

=1' l  t .he ten vaLue dinrensjons enr*e the Fol Iowj-nr l  [ .wj- th an* 'onyrns

in parenthesis,  ag'  s;hown on page 3I  in the m€n' i l ionecj  papen]:

] .  Personal .  gnowth Ial  j -ernat ion]

2" t i iversj- ty Iuni fc:rmitY)

3.  Soci . r r -eccrnomic growth Ipovr- ' r ty-1

4 .  Equa ) .  i  r :y I  i  nequa f  i tY ]

5o SociaI  just ice Isocial  in justrce- i

6.  Equi ty '  I txPloi tat ion]

7 . A ut o nrr mV I Pe net, r 'e't i  on ]

B.  Sol i r iar i t .y IFracrmentat ion]

9,  Part ic; , i  p i - - t - . isn ImarginaLizat ion]

l i l "  Ecologic i - l  har lance Iecr:J.ocl  icai  imbalance]

These vF. lues;  i - , r 'e a. i l l  re le: tecj  1- .o a hiene. l rchy of  nt :er t rs i r r ' , . r f , j .ch the

nost basic ones arr :  s- ;een es Derng the neecl  t -or  f - : r l ; r ;1 c j r ,**hing,

sne, l . ter ,  hea,Jt .h anrJ eclr-rcat ion,  r -e3r '==ent i l r r :he l l3: t ,e- i* : ,  ba=is F, : r

per5r lnal  gf-o ' .n1r.  FurtnenmoFer the ten value cirnerr : . ien--  c;Ern L 'e . .ppI : -e i lc i

to b,oth the intna- end intern-ccunt ' " 'y  l .evt ' i  cF t .nalvsis,  
-=

ar:urb,  Ie appnoa;elr  which c lear ly rnust be appl i  ecl  i ' l .s lcr  - -o the For, 'na-

t inn of  ecol  crEical  indicators in th is papero

As we wiLl  see later in th is paperr  one oF the Fir 's t  problems one

r:F,cor]nterrr  vrhen try ing to develop incicators cF e:col-ogyr is i -hat

t l - rey oFten can be sei€.rn;5s;  jnci  ieators of  o*;her cJimensiens e,s:  wel i ,

iF tne c:crnce'  t .  ctF rrecoicsyt t  is  interprretecl  bnc.-cIy.  ;n

a par ' t icular case I  w€ may not only be f i rpas;r-1v ' ip15-: ,  For i .ns; tance,

resr lurce c ieol  e-r ion,  but also equi ty crr  explo- j . te. t ian.  Eerng i ;wEr-€

of= t f - is ,  however,  vr , i  I  i  help us;  t .o develop inci icatc ' rs '  t ,hot  combine

cun ecolr :g;-ca; ]  concerr t  wi th the eoncetrn for  eqt-r i ty Dr tqui : t i ty

an<- i  asj  SuCi- ,  g;et .  Ve t :Cl  Stnencl t l - '€ jn E)Li f  i r f r - i  Umentr . .  Fcr f  t lnOarmsnta.  i

chanqes in wor i .c l  or 'dero
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Anol:her orob- ' l -em we wi l l  have to face in our work to r- lever1op gioo.-1

ecol .oc, l ica]  i  ndica' tors is the tEsk oF prJ-cl<inc relevan+- mea;surer

fro, 'n tFie er" iorrrous re$er 'voin oF observat icrng that rnay be, anci  paFt] . , ,

have L:rer. ' r r ,  r r i i - i ( lFr  . i  r r  th is;  Fiel-d.  We wi l  l "  tny to overconre th j .s;  f r f .o i rJ e, : r

: ry Fr icking ; '  f  e ' ru indicatons in each faTj ly oi-  incj icators,  i  r .stei , r l

aF trV j -ng to USe €: [ ry potent ia l  incl icat ' .or .  we san thirrk cF, Al

impontant t . -sk,  thereFone, r , . r i l I  be to c ie l . j r ieatel  Farnr j ,  l - ies Ior

nI  r  re ' f -en- ' ' l  nF eco- logicaJ- indicetoFs, thus ]ayirrg great stness c- DLr!--

ab. i  L- i ty ta c la:ss;- i - fy anc! untangle part$ f  nonr t l - ie larqe web of  inter-*

: 'e lat .ec f  a:ct- .ons j ' ,n aun f :coJ,ooica' I  nra ter :a]  .

2 "  u 'hv eccl .ocical
___,-- . -E-F-.- .5_ _ 

-

i  ndicators?

Ey tece.! ,n:_:5rf  we mean the study of  the interrrelet ionship betrverenrhe==

rrt-CF:f-r is;ms eind the envinonment.  Impl ic i t  in i ' i f f r  is  ihe bel ief  thai t

re l  at ionships . 'ne f  ragi ler  a 'ncl  ,  i f  upsel- ,  nr i jy  thneat.err  t i - re possib j - -

l i - t ies oF m€i j - r"r t -a ' in inc_1 o:r ] . l i t ions For i i fe on ei ' i r - th.  The FutFi l l -

nter l t ,  of= t t re.r  f  i  r -s:1 nine v6r- i i "h le:s;  r ln crLlr  vat l  ue I  i  s ; t  ,  ia ot f reF. v, 'o!-c j : , , ,

recluires;  a cer '1-al  in degr 'ee oF ercological  balance, and pr)s l r , r  j  h,  lv

v i  c. :  versa . However",  s ince we clo not know t f re Extert t  oF nor

the gci* i r ' 'ces.  c.r f  such tralance on imbalance with any €XE:ct i t r - - rc le,  we

Fee. l  the Frc:cci  fon establ j "shing; some numeric€1 1 inc, ' icatc l rs whic l ' :

refr iect  ther state of  natufe over t i  me. i le wi  I  I  use these

r i - rd i -c j t r : rE;  tD ref . lec:1:  intn;-r-  and inter-ccuntr 'y rei .at ionshi .ps in

i :  t  qooCl 'b:acl  I  rn; : t r ix  ,  as shown below. Here we have a lso inc lucecr

i : ' 'nelr+;nal t  zone For the l -ess,  c lear-  cases, which pnobabJy wir l  be

nrai*r  v -  j .  r  f  rLr  i r {3 at  her neasan clure tcr  } ; "ck of  datal  .

FTG! raF I  " Ecolo' : ical  in pact
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The example incl icatecl  in th is nratr ix r=houlc i  not  be reqainciecj  as

rno!. 'e than?ioose sLtpposi t ion of  wha,t  we might expect t ;o Fj-ncl  .

Evic-{err t ly ,  i t  wi} I  Lre easier to icent l fy ! :ome nf  t t - re mot^e t : le.r-

cut  C,. : ' . i€:s 1: i - ra. i r  i :  I  I  t .he borcier-  I  j .ne One51, but t f  rat  shOUtcl  not  Ceter '

us f ronr t f l .u inr . , .  In oFden to perform this tat :kp vre) n6j€jc '  l ;c .nre l . -nov,r-

ier ]gr :  a l ' rsg' i -  horry di f  i "err-ent technol .ogr ies anci  i  iFet , , ty - l .er- ;  i  nFlur,n: : ! i

t l - r  e e:nvirorrment J-crcaJ. ly,  regional iy and globaJly over t - ime" In

manv ca-cjF-:e; ,  scient iFic disagree! 'nent wi i - l  make t .h is E cj i -FFicur. l , t  tet jk,

something lvhich aqain caLl-s;  For a certEj in gr.- lect :  iv i ty a:r ic i  cau-

t ion when cjreiwing our f  inal  cor. .c lusions, To clarr i {=y our poir l t ,

we-r  wi l  I  ment ion t r^ro examples o{= hew scient i f  ic  . i  mpr 'L isrsn6er h;- : ;

i r rF iL lenceci  man ei thelr  c l i rect  15,  or incj i recr;  ly

The i=ir : : t  case in th is connect ion is t t  i re ncryr,-  i=ar,c i - , : - - ; ' t , i - ra;  i . i .  -

cionr i rJe t ra:c iegyr which did not F-?r-"rcr  u i ' r t i  i -  rncre thein ErfrOf)  c-re.Fr:r-Trei : r
t1

bah: jes* 'herd beerr  born -  one reason being that the scept ics oi

th is meci ice. t ion coulc j  not  pr-ove with c€rr ta" inty that  the ef f  ects

were as ser i r rL l r :  a:s they had thougiht  unt i l  the s;arnple had become

J,e,rge enor i . - jh tha. i t  the l - ink betyreen thel ic lomiCe *ncl  nral forrni , t iong,

was abs.ol t r t - -eJy certain.  Our second example is;  a lsn wel . . l  knowr. :

I t ' f ,ook about 3 deca.r jes for  scient ists to re-ai- ize t i 'a1- the L.r : ;e.cf

tJtrT woulc l  oevel-oc into a gloL'aI  poJ. l ,ur t j .cn proL- ' . lem Lrs:caLrs: l  crF i ts

nnn-de:gradabie propent i r :s,  r :v€n i f  t l t ;  has ncrw ber6,n i :e- ,nrrecl  in

r . ' r :ve:r ' : : l  inciustr l ,a, l - izeci  countr iee,?]  ia is st i i l  in wicespneac use

?G-F- i - l  l . r  in*, ,  the t ropics,  where the pest problems elr-e t r f  qreai

concenn a

I . lancLuci  inrr  f ronr t l - re abclve pat-aqnzipi- ,sr  ure wi l  l  eFsrLr i r ,e the sc:ept i .cs to

be cqrf-r '€c1-.  unt i  l  proven otherwise in al  l  c€ses ,vhene thene is a

scient- i  f  ic  d ispute over poss; ib le envi t  onrf i€!- t tq t  hqzaFds caused bv

a:ny technD logy. This is exact ly opposi te oF t ,he pnesent-day prac-

cice,  which plays havoc with present and Future crenenat ions.

Fronr E theonet ica,r  point  o1= vieiv,  nur indicators shoul ,c i  r ' :e a,Li- l -e

to di-FFe-ent iate bei . , rcen c ' i f ferent levels oF sever i tv Ih. ic;  i r ; .nd lorv)

and the siz-e of ' the geognalphical  anea rnrhich is or rar i l i  he;- f f . j ic tec. i

rv i t - .  l r  envj .  l^c. innrent. : ' I  degnadat ion Iat  the Iocal ,  reqicna t  ana/or Elobal

level- ] .  The i r r t i . .  l . :e by motherej  of  thai l idomide, F, : r^ in=ta.nce, u;cLr- lc j

h: ;ve 3:  !e i t - ! 'hr i -gh. i -nrpact br- i t  r :n ly on' those babiet :  wlro=er nroi :hers

utser l  th is rner.r  ice; t ion,  The us;e cf  i , l :T in l r lont l - r  , { imer ican i :qr- icLr i -

tuf-e,  however,  rnay net seem to have immedia'Le ly a;FFected Americens



to a very

r le l f - j , i - i  Ltc ly

l i : rge extenty but has over t . : .m€-=

acJcie,c i  i - ,c t l - re I  ic t  oF gJobel  pol lut ion probleinl i .

!y cor,rh; , i  r r  j .  nr , : ;  t l  re f r - !o h a:ncl  lsrv va l  ues oF t  f - re env i  r 'onrnent6l  i  n-pra,ct

lcr  ecolccr j  c=l  " imoa: ict ]  wi th the three levc.rs of  ceoclrapt-r j -c: . r

exl : i lnsj .c!- t ,  u,? ceul  r l  conce'  ive oF . . ,  f  ; : r -oe cubr ic le rry i th I  sr f ie: lJ,er

bc><*l- .  r  or  F c l iFf 'e;re-.r r t  catr , , r ror ies,  Since . .  . , r  j  g1ra. l_ cresent. , t i rn

' rv. :u- l -c. l  L-e:  sor^,r t : r ' . rhe;1-.  conFus j -no,  w€-:  orel=er to u: . ;e the t"ab- le a- is;  sr l :c l lvn

F:e;,l oy,r

Tl 'LL:- .  I .  Gennn: nFr ' i  r -,.'_. _. _:::'_:":_; " * " exten=ion oF environm€rntal  inrpact
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l  n t f re Tah:.1 e a. , f36y6;,  we have d j  v:-cJecl  the F. t  corr [ - ,  j  r . - ; ,  t - i - r .ns;  r r i .  c i  iF{ .e- . r r : r r . r .

l : leon. i - i lp i r - : :ce-1.  envi . r .onm€lntaJ.  imp=,cts in t r^ro I  j '  neorese_.nt  inq the:

bo' : tonr oF our cubjc le I  t l . r , -  r rer t ic ;a, . ]  axis r tor-eE;ents 1_he l - r ich, /
lgv ' r  Cime:nr;  j r - i . rn{ j  I  I  l . , ,hr+fe i :he envi  nonnlet- . r t . , .1_ impra.cts i i f .€ _1.. 'w . ,n , : :

g- i -cba,3- t r - : i " le,  r  t ic l  l  i .  lv f rere t l " re gIoLraJ.  impa.ctq. :  i .Fe hich" The ceD-

! ;€rFrn as be: inc- non-cunru, la:- t ive i - r r  ;1-r"  s:-nf : ts
- i lar ' t  ? i rc c lc! . . t r r i : r ' \ /  n-y caLlse errv i r . i )nf i=nta, :  h,=.Voc - i  r . r  cr i .her countr- i_€, : :

of-  r - r : i r  j . r - i i - r .  : : - ' i .  l lout  scniotJ l ;J.y af=f  ec+_ in! ,  j , t : r  crv,n c-col  ogy aj ;ncj  v ice ve-r- : i .

T i re e><r:nrples preserr ted rai :y not Lre completa ' Iv r-epr-eserr t ,at ive,  but  shouir :

j .nci ica-, te i t f  s;onr. : j  r tF the f . rohlerns rve i  r -e Faci .nc whe,-n i : i .  l .k i r ro

about envj-ronr l ierr ta; l  j -nrpa:cts or ec:olugica. ,  l  incl  icatonq. The ta_bJ.c rr i -5,

noj-  Frr lo€r S;9;er l -  j  . i  y  br :  f  urJ,  I  scn-!e c:eL ls f f r : :y be. non-cxi-=. , , : r r - - r1:  -  br-r t  t l . ra, t
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do es nt:t  f ,- .F(;r;  - i-  ut:1.:

cubic le.

' - : : : l * r i - i - - ' l  theoret ical  concer l t ions oF the

To summ'an. ize,  we Feel  t l - rat  i t  is  important to c levelop a set  oF

envinonmerr- !a1 on ecological  inc, icators For the fo l lowing rebsons:

F: l : ; ! ,  they mey heLp us to undeFstano the complexi ty cF t l - re suib-

ject  and fonce us to c lar i fy what we mean by enviFoi- l lnei-r* .a ' l -  deienior-

ei t i .on or ecological  imbala,nce. : -gns1 such indicators are impor-

tant in detr+nmining the geographica I  d imensions invalved a'nd the

t inre-sc=Ie we 6t-e cJea.J. ing wi th.  Thirc i  ,  we may improvethe scien-

t i f ic  basig;  fon eva: lurat i r rE the ser iousness; 6f  ' -=nvj-r l rn; t - rente; l  of fen-

s 'es,  both by pnocjrrc ing our o\ryn inc '  icertors anc: L,y sn6pg1;-aigi  nrr  at i - ,€ i"s

to c lo t t re same. A,s we have seen, the pnoblems involved are large,

Lrut ,  as ee-r I ier  ment iorrecJ r  w€ f  eeI  t t rat  the First  stei lF : :hr :u l -d

be taken in ordet^ to s l - row unambiquouslv how ! ' re v isual ize

a new worl i  order.

3.  Factors thei t  inFI&ence 'eco-balance 
t  .

By'eco-ba l : -ncet we mean a state oF nature which not only is sus-

tainabLe in the long run, but also one in which hunrani t ;z wi  1 l  be

abl  e to achieve the nine vr i lues preceeci  ing eco-balance i :s i  indica-

ted on page l ,  Such a state of  natune woulci  ensure th i : t  no:  oniy

mankind coul"d l - ive in coexistance with i ts physical  s i . r r ' ! "or . rnaj--CS:

br-r t  that  atr1 other natural ly ocurr ing Fonms oF l i fe cor--r ic j  exist  in

narmony with i t  "  Eco-balance thus becomes a t rminirnum-fasacr;" t t  for

human devel-"p*=nt i r ' fb. i l . . lg necessary,  but  not suFFicient for  man tc

enjoy the rrgood 1iFe"" The extent to which we exper ience ecologi-

caL balance or i rnbalance Ior environment,al  heal th oi^ deter ionel t icnJ

is inFluencecl  L. ,y a numben of  Factc ' rs havincJ an impacl  on the

envi  r . rnment ,  coupl  ec wi th nai tune's abi  I  i ty  to wi thstancj  such

impact"s.  The environment 's absorpt ion cap€ic i ty maniFest.s i tselF

in i ts baster ia l -  Flora,  which breaks down animal and hun'on orga-
g-

nic wastes i ' , / rFre abi l i ty  of  members oF the eco-system to immunrze

themselves : 'gainst  man-m6de agentsl  by absorpt ion in the nutr i t ion
l>lt

chainl- . /chemice" l  react ions and format ions I  I ike oxidat ion]  t  by the

ster i l iz ing pnopert iers;  oF pure wateFrtyan" ant ibodies t  stnuggie

against  Foreign elermentsl  etc,  Environmentai-  impacts on natune

can be cneei ted bY natune i tsel f  c l r by human beeings i  .  e.

either external  or  intennal  to human act iv i t ies.  The ext_ern;- . i  and

pnobably non-contnol lable Factors are such things as vol-cano
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act iv i ty of  the eair th,  var iat ions in the sunts intensi ty
mode the

the impact/onlearth by meteor i tes or cornets,  etc.  Of the

Factcrs we wi l I  ment ion the Fol lowinq:

leve ls 1

interna I

Fopu]S!.*r l :  The quant i ty [numben oF peopl€ 6: t  present and in the

Futune] and quai l i ty  Ipeople 's heal th,  cul tuna] modes, ideology ang

l iFestyJ-e]  oF the wor lc i  t  s populat ion both have an impact on the

environrnent.  Populat ion levels inFluence the cl imate,  the t ,echno-

logy i .n use, ! -es;ources and enengy use, and al-so the industr ia l i -

zat ian and pol lut ion oF the ear^th.  FinaIIy,  extennal  factors such

as volcano erupt ions may have a strong impact on sett lement

patteFns and populat ion densi ty.

The el i rnete is pr imariJ-y inFluenced by extennai  factors,  but  aLso

by popul-at ion leveIs,  technologies,  resout-ce use, in iustnial iza-

t ion,  andr oF corr t -se,  energy use anC poi lut ion of  var j -ous k inds

IFnom resource deplet i .en,  use of  technology, energy use, etc.  ]

PPl lst ion is inFluenced by al l  the ment ioned factors.  Technology

use j .s determined by the populat ion Iespecial ly the qual i tat ive

aspects]1 | -esounce status,  industr ia l izat ion,  pol lut ion level=,

the c l imate e,nd extennal  factors.

Industnial  izat ion, in ter-ms oF br: th i ts tvpe a:no

degFeer is dependent on the aval lable technologies,  on
on

the nesout 'ce statusr/  pol lut ion levels and the populat ion.

Enengy use is a key to undenstanding the type and extent oF indus-

tr ia lLzat ion,  poprulat ion levels,  industr ia l izat ion,  technology and

t 'esour-ce userandl-stands in a dialect ic relat ion to these Factors.

AII  the ment ioned control lable Factons have their  envinonrnental

impactsr which when coupled with the ebsorpt ion capaei ty oF our^

environrnentr  determines the degree of  ecological  baLance. An index

nf eco-balance, therefone, would have tc consider al I  the absve

Factnrs to give us a i l tnuerr  p ictune oF the si tuat ion.  However,

s ince they a)-  J"  inFruence each other and al l  Factons in no w6y

could be included in our workr wE wiLl  have to t imi t  ourselves to

a f  ew rrcni t  ica l r t  indlcators .



7"

4. Threshold and eco-cnieis.

When cj iscussing envi-ronmental  impact ,  i t  is  important to real  j .ze

thal ;  we are , rFte:n ta lk ing about 5gl5j jvg s i tuat  j .ons.  l ,  r iver may

be pol luted relat ive ts how i t  was beforel  but  c lean rel-at ive to

how i t  wi I I  be some t ime in the Fut l l re iF prersent development

trenr ls cont inr-* :  ,  [ f  ne Rh j -ne may, f  or  inst ,ance 1 in ] -O- l5 ryelars

- - -1 
L^ -  - : - . - - r ! -  l - - , ,+ = 

^ ia:a+i^ 
, . ,=hts rr , -*I  iuL ur rry !E c gigant ic sEW€t-r  but  a gigant ic warm-wattrr :  sewer be-

cause oF al l "  the planned nuclear power plants along i ts bonders] .

But that  does not mean that we have reachec the pol lut ion t t ie.g-

hslc i  above whibh no highen fonms of  l i fe can existr  nor does i t

indicate that  we expenience an eco:c_nis+s-o In othee worcisr  FolLu-

t ion may be acceptable up to a certain level  -  an uFpJi ' ;*  5. ;q1rfrai ! ' - ] /

being deFined by natule and a lowen one by people.

The most important issue we are concerned with is beine able to

ident i fy relat ive changes in evironmental  degradat ion which causr=

impacts on the environment t f raL surpass e thresholdl  beyond whicir

inrepanable damage has been donea or where orms and values

Fonbid funt ,hen degradat ion.  An eco-cr is is we visual ize as occUr--

i -g whetr  sr lV€ra1 =tJr--1i lb l r i ' : - r - ; i tLr  r 'c l : ;  . i rE!  ! j iJ i ' r ;L i r  i€:€cj  ancj  the totc I  sum

of snvi i -o i r r r€Fr+.aI  rJamace F,:e;cclmes so seveFe t l - rat  nrarr  tg ver-y ex- i -s-

tc:nc€ orr  ea"r th Ur-ornr l  threaterred. To exampl i fy th iE;r  w€ cauld

f ,  "  instance show Isee later in th is papeF] t f rat  severa I  recl ions

in the industr ia l ized world already have passed the Eccept-bfe

thres. 'hold f  or-  average world energy use r  s ince, rF EUSta j .ned by

a:- i i  on mcls i  csuntr ies i r r  the wor id,  such a level  of  e-€i-gy use

wculcJ push us into glcbal  eco-catastr-oFlre.  Tir is woulo mean that

rnan-macle thelrmal energy pnoduct ion approachecl  i% of  the soleir

energy inf  lux-a leveI whic l - r  probably IaI  J.  other Fa;ctors nt :m6i-

ning cor:st . :nt ]  woul"d nesu- l - t  in a melt-down oF the Polar ice-caps,

the Greeniand ice,  etc,  Such a mel. tCown would cause a r ise in

the sea-Level  oF about 50-60 metersr leadinc to. iamt:ng other th in i ;sr tne

Fioocl ing of  major parts of  the best agr icul turai  and nesidencial

aneas in ihe wor ld.S]

The above discussion should not be intenpretecl  to mean that

we eire only concerneci  wi th the most v is ib le consequences oF

industr ia l ized man on the environment.  We stroul ,d also know that

even e;mal i  environmentei l  impact;s which may not be ci i rectJ-y rneesiJr . .

sble or obsenvabler may signrFicant ly reduce clur posr; j .b i i i t j -es

fon a r tgood I i ferr ,  Such considerat i r :ns ehou]rJ make us susoic iuus
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when deo i . - i -nci  w j . t , : r  s; 'bat ist ics which are i r r iended to sholv us

that F.  inst .  the con:sequences oF an accident in a lange nuclea'r

plant are wi thout concern or that  low-level  Fadiat ion f rom such

pJ"ants can be over iooked because of  i ts  lacki .ng s igniFicence "
Fortunatelyo thene are neseanchens who dontt  accetr t  the establ ish-

meni I  s . ia issez-Faire at t i tude on seemingly i r rnocerr t  po]  I  ut icn

problems Isee Sternglass on the issue oF low-leveI narc] iat io. . lo]- i

and angue that we shouLd considen ser iously arny man:made anen-u t -ntrJ-

c luceci  j -nto the environment.  We ane also oF the opinion that one

shoul"d never accept any theonet ical ly harmFul impact on the envir-on*

nent un-biL i t  has undisputedly been praven to be harnr less.

In ethen wordsr i t  is  they l t f re pol lutcr-s] ,  not  us [ the pol ]uteeej l  !

who nrust  bear the burden oF prooF.

We w-i-  11 a I ,so re ject  the rrcost-beneFit  analysistr  appnoach, pant ly

because eco-balance is an absolute good and cannot be traded against  n

and also because oF the di fFicul t ies involveC in quant i fy ing €Fr-

v inonmental  costs and supposedly gained benef i ts.  l . tcrweverr  w€ wi l l

not  deny that certain man-made act iv i t ies which do have envinonmen-

tal  impacts must be performed in order to maintain human l i f 'e on

earth -  agnicul tune, Forestny,  Fishing -  but t}e quest ion ie not ,  f  , : r -

i  nsteince ,  i r , rhe-" t  her we want the Fish in the r iver or elec-

tr ic pcwer.  We can Find ways to make the electnic i ty $re neec

and tc conseFve our Fish r€rsources, but in many cases y/e s impry

can do with less eLectr ic i ty.=j  wh-t  we woulcl  be rooking For,  in

othen worosr 6Fe ways in which we t :an mj.nimize or redu.gq environ-

in€ntal  impacts whi le st i l l  echievirrg thre goals oF human develop-

rnento s j .nce human cieve. lopment is not compat ib le wi th i .ncneasing

global  pol lut ion,  nesource deplet ion,  inequi table distr ibut ion on

eco-cr is isr  i t  should be oF univet-sal  interest  to Fincl  out  how

ec'rv i? 'onment,al  deg: adat ion can be avoi 'c{eco

5. U$j..ts g:l_aAafJjsSs- Sqrn measurilrs ecoj-F;:lS*g_:.
ur i th which

The var iables, /we choose to measuFe eco-balance can be appl ied to

six level-s or uni t ,s of  anal-ysis.  These ane the foJ-Iowing:
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-1,__Ol"_=""-try
AnaiyTip,g one countFy at  a t ime, we could compare socio-economlc

groupsr the uFban v$" the ruFal .  populatJon, diFFenent age gnoups,

sexes Dr c lcsupat ional  groupsr aLI wi tn r€:sclect  to E,heir  L lse c i .  re-
the

sources and,/part  oF their  incomes devoted to cover ing Funciament,al

neerJs.

I- j*t. rl 
-oou-!.r._is=_,

| {e can look at  d lFFerent countr ies anc compa?-e them in te1-ms oF

energy and resoLJtr 'ce user pol lut" i .on J-eveIs,  etc" r  l - ' r - : t  yre coulc l  a ls l :

add the div is ion of  each countr"y into diFferent graupsi  as dis*ussed

under level-  I  before makinE orJr companisons.

I I I .  Stnuctune of  counrtr ies

Some interest ing dyads cauld be analyzec),  For j -nstance, the L-Sj .

Lat in Amienica,  Japan-Asia,  EEC-AFrica,  etc.  r iere we iv.-ru:-d be inte-

Fested in nesource expJ-oi tat ion,  pcl- l r . . r t ion tnansfersl  on ct t i - re: ' -

issues related to Fundamental  neecis.

IV.  Set and structune oF non-countr ies.

OF special  interesb hene would be lookinq at  the environmental

impact of  tnansnat ional  corponat ions ITNC,s]  and in t rat t icular the

oi l /enengy companies,  I t  woulc j  be r 'e levant to FincJ ou' t  how mucl-*  o i=

+e diFfererr t  resources in diFfenent countFies is contnol led b-v tne

TNCtsl  ar id we cot- iLc c lassi fy TNCts according to pnoducts on

branches c ' f  industry wrr j .eh had varying envinonmental  , : .mpactso

Finel ly,  vte coulc l  tny to anr ive at  a blackl ist  of  TNCts which were

unacceptabie From an envi t*onmental  and needs pensoect. i -ve,

v. Tbg wonlct ,as g|a.gqulgly"
He hgt-e cpul"d div ide the wor ld in f  cr  instence quin.cr  j ,es accordir .g

to weal th l t r re eox r ichest,  sel :onci  r ichest ?a%r etcc]  tc see wh6t
pe!*E of  wos^l-c l  t -e6our€e user pol lut ion and environmentai t iy  of ;en-

sive technclogy l ihe repFesent 3

vI .  Put-F:nA I  -  V togej ; i1er.

This would be the task of  t ry ing to see a wholei  range oF di f i renent

measurBrnents in one g).ancer sornething whichl  neeoJ.ess to sEVr wauld

repFesent E. veFy di f f :cul . t  exencise,  end at  the pnesent stag6 i t

is  even diFf icul t  to come to gr ips wi th i t  conceptuai , iy .

In th is paper.  we shal l  concentFate on level  t r I  in ouF examples of

€co- indj .catoFsr but also touch upon so!-r le oF the othen categor ies"

Unit  Vl ,  howeveF, is seen as being mone a futr*1l , -s possibi i i ty  ihan

ais pract iceble at  the present stage. Out Finct  go; lJ.  would be

to stert  Fi l l ing in our matr ix presented on p€ige e of  th j .e paper i

some indicat ions of  c lear-cut  cases we shoui-d c jet  at  che end oF this

paper o
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famil ies oq_-e_co-indicatons.

Above we have discussrgd several  Factors which have an impact on
the environment and theneFone determine the degree oF €co-baLance,
Some of these factons wi l  be analyzed further in order tc pick
relevant measurements and combine these into c1asE;es and Fanr i l j .es
oF indica"cor-s that  together terr  us sornething about ecui ty or
exploi tat i -on,  equal- i ty on inequal i ty,  etc.

A FarniJ._rr  oF ecologicaS. indicatons

trr  measurements that  show di f , ferent

which has some kdnd oF impact on the

i rs a col lect ion oF da:ta

aspects of  a f i . l i l re general  Fac-cor-

environment.

There are diFFenent tJ lpes of  rcsurces, the rnost important being
BneFgy. other nasour^ces can be crassiFi"ed inte metars,  non_
rnetaLl ic minerals,  organic rnater ia ls,  p,ateFr 6ir  anC =oi f  i land].
Enengy is most impontant because by employin;  i t ,  t {e c;an ut i - l ize
and/ar r tcFeate,  cthen types of  reEource€ r ike metais and other
mineral-s I t r re extract ion of  which demancis energy !npr.- ts] ,  water
[which can be pL;mped Llp Fnorn the gnoi_rnd ot .  desal inated by using
energy]r  oF agr icul tunal  Iand IForest  c leaning, removar o{= nockso
plowing, etc "  ) .

Flesources also have diFFenent propent les,  They can be renewabre
or non-t^enewabler geclgFaphical ly dispersed or concentrated, l imi teci
or[Fon al l  pnsct ical  purposes] unt imitedy s imple oF compl_ex to
exploi ' t - ,  essent ia l  or  non-essent ia l  Fon human survival- ,  cul tural ly
or n6n-cul tunerry def ined. oi l r  for  instance, is € . . . ,on-F.newabre
geognaphical ly concentrated, I imi ted resource which is relat ive1y
comp),ex to exploi t ,  essent iaJ.  Fon rrmodern, t rensporcat ion,  agnicul_
ture 

'  
i .nciustny,  etc.  ;  but  i t  ie essent iar  Fon human survivai  onr-v

because i t  has been thus deFined in the westerrr  cui tune. By this
wernea3n that i t  is  western Man who created the dependence on oi l ,
both j 'n pnivate tFansportat ion I t r re autonrobi ]e]n in aEricu. l ture
[pest ic:des, fent i l izers]  and industny.  some oF the roots to
this development cern be tnaced to his indiv idual ist ic et t i tude, his
desi .e not to penFonm menuar labor and the urge to dominate othen
peoples end nat ions.  To perForm these ect iv i t ieso oi l  has been
an ideaL Fesout-ce but we wiI I  stress that  o iL is not the
only sounce oF energy wi th which we may coveF Fundarrrental  needs.
$slar enengye €V€rl  i f  p.LayeC down by the industr ia i izec countr ies,
has been the basis For hulman survi .v.al  far  mi l lennia.  This ta ienc:v
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soLlr 'ce is;  renewabler dispersed, Fon eI l  pnact ical  pLl f -poses un-

l imi ted, s imple in use I  i t  gncrws oun Food] ,  total  ly  essent ia l

Fon human sunvival  ,  and cannot be ignored by any cu1t l rne.

A FamiIy oF indicatons which would te l l  us something important

about *nl , l -d*e11glgy_J:= woul-d include stat ist ics and nurnbers c ln

al i  leveis cr f  analysis as indicated on page I  o Sorne oF these

indicatons could show fon instance: TotaI  nesaFves to t -esources;e

the capaci ty and potent ia l  of  Fenewable and ncn*renawable nesoun-

ces;g t?xport  and import  pat tennse c;ons{ lmpt iono deplat ion rat ios,

therma. l  impact pen capi ta and land uni t r  pol lut ian Fr-orn use

[ SOe r  CO./Ci ]e t  NO*; dust ]  r  net  energy considerat  icns r  * tc .  Such

a Family oF indicators s l - rould give use a good impnessian oi ' the

importance oF enengy j -n th6 total  p ictut-e.  Since the magnitr- lde

and rnanner in whieh enengy is used is v i ta l  to our undeFstandinq

oF wonld t : rdenr both in a poweF and an environmental  perspect ive,

sr-rch indicatoFs also would qive us a good idea oF who [agent e

countryr  c) .assJ is causing aco- i rnbalence whene Igeognephical  anea]"

However ' t  i t  does not te l l  us why IFor pnoFitsr  hr l iceo canelassness,

indi f ference ot .  ignorance] enengy LFe is too high ot-  tc lo low in

a pat ' t icuLar countny Br c lassr but we do not c la im thst  ecolooicaL

indicatcrrs gg! explain causal i ty.

7. Examples oF indicators to be made
#

BeFone showing a more complate I is t  a i= indicatons sf  ensl i - ! ]  L l r ie

anci  misusee we would } ike to discuss some approaches to j .ndicator

f-ormat icn which we feel  should be undentaken at  a rs ' :er  stage,

ei then py cruns€lves on by othst .s,

At the veny core oF tJrF l ies the i .dea oF basic needsp ioe.  tnat

evenybody on eanth has the r ight  to cover the Fundamen::el  needs

for Food, water [endr oF counse, air ]s c lothingr heal th c6nee humen

contact , r  educat ion and wonk. Since a lange par. t  oF the wor ld

popu.I .atron Ibetvueen 1/3 and L/? af  hurnani ty]  does not get

these basic needs sat isf  i .ed,  we should aim Fon the sat isfact j .on

oF thoee needs for a1i .  beFore we staFt FuIf ; iJ- I ing higher-onden

needs For a Fgf not Eo speak of  the luxuny consumptic|n patter-n
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Iwhich pol lutes the earth and depletes i ts nesounces] of  the

yeqy Few. This may be seen as e social  just ice arguinente but

i . t  e lso is important From an ecological  point  oF viewl which

would come in as a rnoCenat ing Factor in descnibing which physi-

cal ,  goods thaL could be consumed by al l  oF humanity.  Physical  con-

sumpt:-an i= I inr i t -eC by the cernr ing capeci ty ' l  
c .  

Evident l .y,  we cannot

al l  cnoss cont inents in SSTs. Nei th€rr  can we al l  gc to the moon

in space ships,  bnush ouF te€th wi th electnic toothbrushes

eat 8c k i ros of  meat t rer  ycrar 'o une frui t fur  way oF pursuing

these issuesr thereFoFe; might be to est imate the environr lental

impact nF succee;sive hi .ghen consumption levels for  the whole oF

humanity l  in or-der to r ' incJ the con:rr lmpt, i r rn p. : t . . l -et .n l r , 'h j -cfr  wttul  i  s ;Lrr-

pess :ne ecoiol .1 icaI  threshold.  Clear iy,  hurnani ty rnust stey bel-nyr

this ievel .

This appFclerch excludes the thneshold as v isual ized by For inatance
hl

Lvan l l l ichf 'who bel ieves that the I imi ts io enengy Lrse wi l l  not

ln the end be ecological  in hatune; but social ,  In th is pap€rr ,

the sociaL l imi tat ions on eneFgy use wi l l  be kept aside, al though

not Fongotten. Fon people who are coneerned with ecoLogical  ques-

tLons, howeven, i t  is  impoFtant to real iza that  th€y don' t  have

any monopoly on the idea of  l imi ts to growth and that social

scient. ists also must be brought in to baar crn the pnoblem oF deFinincr

upper l - i rn i ts tD oLrr  r 'esounce and energy use.

Another approach would be to make a l is t  oF rrnoducts that  r re know

are alnvir-cnmental ly unaccerptable on a iange on totel ly superf  luous

i=nom a naeds-perspect ive and nelate the product ion of  these goods

to the pnoduct ion oF nscessi t ies.  This could be done in any uni t

of  anal.ys. i .s I  br-rc we wcui.d pneFen to ste{^t at the courr tEry level ,

fsr  instance in tenms oF percentage of  GNP devotec to sr-rch pFo-

duct ion" On a glcbal .  scale,  we would contnast the magnitude of

waste t rnoduct ion wi th Factg l ike these; In the present wonLd,

some 5OO mi l l ion people al l  oven the wonld ane permanent ly hungry

at least  4o% oF these ana chirananl l  Ac"onding ta some est imates,

: t  wou.Ld cost onJ.y $aO per yeaF to pnovide 6OO addi t ional  calor ies

and ?o grems oF pnotein to each chi i -d every d-y,  or  g4 bi t r ior . r  to

secuFe eOO toi .  l l ion chi ldrEnsr nutnionai  heal th.  As a matteF oF

'Fact l  t r is  is  nc*-  mor-e than appnoxirnately 4-5% oF a t tnorrnal t r  u.s.

deFense Sudget ger yeaF, the funding cl f  which neFresents e cen-

i inuous thneat t r :  wonl-r i  ecology anc{ sani ty.
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To be a l i t t icmoFe speci f  ic l  € io l r te

social ly Iess desinabLe pnoducts

at r  would be the fol lowing:

the envinonmentaiS.y and

would l ike to lcok c los*

oF

we

Mi I i tany equipment lguns I  Fighter-  and br:mbenplanes r  t : i r t t lc

shipsr submaFines, rniesi iesl  ef 'Bnadese ABC wear)onsn erc")r  5STl: ,

nuclear energy technology, electr ic toothbrusheslmeatkn ives/

nai l f  i les o non!^etunnable cans./bott les/36; 'sr  v€lqirral  sprays,

deodonants,  p last ic wrappings nn Food./wasteful  packaqingo aero'

sol ,  spray-bott les in genenaJ.t  throw-away i tems Ipaper platesu

plast ic dishes, etc. ]u canCy and lo l lypopsl  fashion fads, supetr-

reFined carbohydnates Isugar and FlounJ ;  v i tamin.-s- :n i - i ;hed po. l . ished

r ice,  pJ.ast ic shopping bags, ant i f ic$aI Food meat

tendenize!-s,  body buiJ.ding pratein tablets,  Deluxe Rel!ve GTCI

Extra equipment fur  Ehe caFr henbic idesrpest ic ides,  Fungic idesl

LNG tank€FS I  Ul t ra Large Crude Carr iers,  etc.

Thj-s l is t  is  by no means complete,  and i t  is  put  together Fair ly

at  nandotn.  But i t  t :on1ralrrr  a number oF products which ane

per lLut ing and/or deplet ing FesouFces vi te l  to man, The next

stepr theneFcrF€e woulcj  be to c lassiFy i tems

on the I ist  accondj-n:  to their  maglni tude and environmental  s igni-

f icance Ideplet ion/poi- lut ion eFfects]  I  and then star i  on the topq

glggF"f  
lq! .L"g.  l {€ alsc could stant an the i lbot tom"e t-at  is  start

by t ry ing to Find out ncw much of 'a ccuntnyrs tetal  G*P is u€ed

fnn essent ia ls and non-pof igt . f lg '  non-3nv, l lcrrenlFl ly unsounci

pnoductse Eervicesr etco and let  the nest be an est j . inate of  hot t

mucir  oF the gconomy repne=ents t^re;steful  procrt lct i i :n.  i rcth tas<s, ncw-

e\, /er ,ere major undertakings which at  th is point  j "n t i rne are beyonci

ouF {Bapab: }  i t ies 
"

B, j  Qasi .c needl  Foocj"

Dur j .ng ihe last  yeaF6'  d lscussion abot.rc the possi .b iL i t ies of  feedinn

an eveF-expandJ-ng wonl.d populat ionr i t  has become Frone and mcr"cs

evident that  the food pnoblem cannot be sol-ved only by incneasing

the totaJ- supply;  but  that  a nedistnibut icn oF pne,sent consump-

t ion r lat teFns also must take place"
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I t  a ls io should be clear that  achieving a substant ia l  increase :n
bv usinq r tmodenntr  methods

world fo"ocl  product ion/woulg require t rarge inputs in terms oF

rnachi  net ' -y I  Fert  i  I  izers ,  water I  rn€aFrs te control  pests r  besi  des

cleaning of  vast  new areas of  Farmlandr etc.r  a l l  demanding massive

enerqy- inputs.  I t  is  Far Fnom clearr  howeverr  that  such a program

woulo be envinonmentalJ-y [on gocial ly]  aceeptable i t  seems pFo-

bable that  we would exper iernce such large ecological  conseclLlencr lg j

that  our program wot l ld soon l imi t  i tselF.  A rnore rat ional  way oF

reassur ing everycne an adequete diet  would be to restnain nopu-

i .at ion gr-owth at  the sarne t ime as $re Fcund a mot-e equi te"ble manner

tD Cistr :bute and ut i l j .ze present wor ld food product ian.  f lestr-eln-

ing globai  populat ion gro$/th1 howeven I  is  not lJ.keIy to com€

about wrthout First  reclnessing the severe imbalance in consumption

cF fooC and mater ia l  products between ci i f ferent grouFs. ThereFones

the redistnibut ion oF Food would not only help to al leviate the

Food probleml but would also al leviate the problems oF unr-e=trained

populat ion growth.  At the same t imel i t  wcruld solve many of  the

evident negat ive eFfects oF ovenconsumption of  foor j  in the r ich

countr ies Icononary heart  d iseasesr diabetesr obe="1ty,  derr ta l

decay, etc.  )  .

In th is paper i t  is  not  only ouF tesk to discuss ecological  issues

bt.r t  aLso to suggest useFu1 indicatons. Related to the above

discussion on food r  wB suggest to Llse f  igunes as shown in the tabl .e

below and apply them on a per countny basis:

Table 2z Carr

Consura; : t ion of  f  lcur anci  fodcier
per caj) i  ta _ani  t imc-per iod IFAO est imatesl :

(numbers j -n
Su stainablc
t ion:  A;k

'ri I t_
Po;;u

-3','<rr

1 a)n

ie-

I  )  i leve 1-oping c
2.)  - - f r - -
3)  "v iers ippn i : .uro
4) --  

r f  
- -  - -  i r -

5) u.s.A" 1960,0

L)sntr ies,  present level . . . . . .  "200 ke
-- f t - -  FAu goal  yr .  2000 . . .250 r f

: )o I960-61 ,  Japan j973-74. . ,  . .320 r f
-  1967-69.. . . . . . . . .  o, . . .  o. . . .450 t l
f  .  .  .  .  .  '  .  .  .  .  .  .  .  .  .  .  .  .  .  o .  .  c .  .  '  .  .  .  E00 l l

5. 5.3
t r  4 .- \
)  t  L()

4.t2

\ /,

'I /t /l

; (^
?.1

' tJ5r\  - r t -  !967-5t) . . . ' . . . . . . , . . . . . . . . . . . ,  . . . . ,g|ry t l
.:F
t r i i i tn i970 .graj-n 

- t
)k*I , l i th aq cstamated product ion in 2000-zozo of  250a mtons.

judging From the f igunes presented in th is tabl .e i t  is  apparent

th6t wor ld Food habi ts in no $ray can Fol- low North American or

Eurcpean Etalndards oF todayn In : r . tch a c i : r ler  nat ions woulC only

nqach a smal l  panl  oF world populat ion,  and the rest  would die

wi- th in a r lat ter  BF weeks. .J t r ' ' r  ISTO worLd populat ion was about

3"7 Lr i l l - ionl  today i t  ie above 4 bi l - l - ion.  Ey AOO0, al l  est j 'mates
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point  to a totar populat ion of  at  least  5"5 -  6,s.  t r i ) . i - ion,  which

means that rve by then shoui ,c l  a imf icr  a nutr i t ional  stancard Bn a

worlc l -wj .ce basis not more extravagant than what was Found in

Eur-ope ]O-15 years 3go" Should the expected product ion Figunes

prove too opt i ra ist ic I  ure shsuld p,-epane or- . | rselves For diets

equiv, : . i -a, t , ing what FAO consic lers neal ist ic For develo6:rnE ccuntr i63rs

by t ,he vear eo00n And to avoid local  famines, each $s,untry wsul*

have tc nrarke sune that the Foocl  necoLl t r^ces became shgned equi tably

i :y aI I  cornmunity members.  This wi l l  be no easy tr isk,  and i t  wi .  l l

take a Ist  mone then ecological  indicators tD rnake the average

UoS" bi t izen cut his meat consumption From the pFesent level  oF

about 80 ki los a year to,  sayr 3[1-40 ki ]os.

From the above we can visusl ize a numben oF indicators on food

which together would reF:resent a f ,ami ly giv ing us 6 rather good

idea oF how wonld Food nesources are shared and used anci  what

wsulc be the eFfects af  d i f feFent diets on a wonl .d-wice basis.

some oF these are:  Per capi ta consumption o5 qrai ,n and fodder,

meatr  Fish and FishFlour for  each countnyl  import  ancj  exports of

FoocJ per capi ta;  eech countFyts occupai ion oF land at-ees in otheg^

ccruntr ies by net imponte oF fodcls and non-Foods [ tea,  toberccog

j . r te r  cot t i ln ,  etc 
"  ]  |  enengy inputs in domest ic Food product icn ,

per capi ta consumption of  ron-foods requininc agnicul tunal  land6

esnt jumpt ion of  ruxury foocrs Isuganr cacao, etc"] ;  agr icurtunar

arei l  t ; iken cut of  prodr"-ct icn ta air-porrs I  roads r  c i t ies,  erc u g

topsoi l  ennsionl  food losses uncje,*  storage, proceFsing ai ' . rd * . rans*

por-+*at i r ' ;ng water nef3Dut-ces and requinements f  or  d iFFerent k i .nds

ot-  food pl-sduct iong use of  oFganzc/ inor.ganic Fert i l izers in food

pnoclurct i on ; etc .

Surch f igunes wourd be useFul in sugcest ing how the hungny peopJ.e

in th is worLd could coven thein needs For Foodl  for  insrence by

ending world tnade with tea,  coFFere, ctrcoa, cot ton l : r rd jufe end

convert ing the l ibenated rand areas to basic Food pnoduct ianbi

[pr j .mari ly grains E legumes].  We also woulc i  get  a c learen pixt i . r re

oF the signi f icance oF cl-ranges in globar land use and the wey
in which n. ich and poor.  peopre coveF their  pnotein anci  colonic
needg I the Fonmer mainly througlh domest ic an- inols anc extens1ve foocj
processing, the lat te l -  mainly Frorn unpnoceesecl  ve.etar i .en f r rods],
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9, _S,o.rne in-dig3:tcrrs_of entsnFy l{rs

In the Fol lowing we shal l  lock a l i t t le c losen €t  st :me indicatons

of eneFgy use on a per-country basis l level  I I ] .  As is the case

For other factors having an impact on the envinonment I  indicators

sF enenE;y use are numenouss so we shal l  not  pnetend that

we in any way can pFesent them al l .  BLrE for a stantr  wE have rnacle

three Tab|es as shown ip1 Appendl_x l ,  ? €rnd g.

In Table 4t  we have looked at  some Figunes Fon crude petnoleum

re:;ef-ves,  product ion and consumption and calculated some nat ioe

w€ FeeI nepresent membeFs of  a Famil iy oF energy- inct icators,

'ds have chDsen some oi l  produreing exoor{ : ing countr iesr some indus-

enial- ized non-oi1 produci .gr  some r ich st-oducing anci  importrng

eountnies and sorne poor non-producing j . rnport ing countnj .es '  total-J"y

14 ccr-rntnies" The Figur.es ane Fnom :-37ra and nray the:efore rrot  be

ful Iy nepresentat ive oF the pnesent s i t ; . lat ion INonwegian si i  reser-

ves ane, fon instance, much l i igher now than qucted in our Table] .

the Freserves-to-consumption rat i .os do not cornespond very weII  to

thre ! -age!^ves-to-pr-oduct ion nat ios,  meaning thet countr ies ei- ther

coneume mone than they pnoduce or produee mone than they coneume.

The relat ionship between the t-eserves-to-consumption rat ios and the

reser^ves-to-proouct lon nat ios sre have cal led t rdependency nat io".

A rat is near zero [below f ]  means that a country j .s a net importer

of  petroleum, i .E.  exploi ts othen count,nies '  nesef-ves:  a nat io

n? I  that  the pradrr t ion equal-s home cor lsumpt ion, and a ?-at io above

: that  the country is shaning i ts ne=ources w. i . th othen countnies.

From an equi ty point  oF viewe an oi l - r ich cs-rntry should be wi l l ing

tn share i ts resourrces wj. th others r  but  should not import  other

crruntg- j -es '  petroleum to save i te ovvn reserves from exhaust i -on,  as

is the case with F. instn the U.S.A. Fnom an ecological  point  oF

viewu i t  a lso is i .mportant that  the reserves aFe large enouch' [c:

iast  for  several  generrat ionsr say at  least  IOO yearso so that futur.e

geneFat icns ane Eiven a chance to decide what the remaining i -El-

sources shal l  be uged For.  As we see fnom ouF Tab1e, only one

countny sat isFies oun demand fon the durat ion of  nesenves:

ALger ias which at  the L97" pnodrr t lon level  woulc l  have reseFve:t

i .ast i .ng l16 years,  brr t  i f  only inter ior  consurnpt ion should be

cover.edl  they woulr j  lasa fon morethan I .4OO years.  In th- is Table

; ,<at  the 1972 level
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we a- lso could have included per capi . ta consumption oF petnoleunr

to get an everr  bet ter impression of  how the world pr.oduct, j -on is;

shened amclng usi  Such a Figure woulc be an j .ndicaton oF inter-

countny equa l i ty  I  i .nequal  i ty ]  .

Sj"nce per capi ta energy use is not ref lecteC i -n the

icDepenciency nat ior t  as ealculeted in Table 4.e we have rn-d€

FDme eddi t ional  calculat iorrs in TabLe 5 [Appendix 2]n whene each

country!s shane of  wor ld populat ion and crude petFoleum usei  are

inclsJded. The relat ionship between a countFyts shere af  wor lc

oopulart ion and i ts use oF oi I  has been LabelLecj  the "Excess ret io! '1

which can be used to modenate our i t0ependency rat io ' ! ,  By div id ina

the lat ter  rat io by the Formerr we get an I 'Equi ty rat lo*r  whicn

incor-pol 'ates both total  resenves1 product ion €nd cDnsuinpt iBn snd

also pen capi ta Figureso As w€l see; the t tEqui ty ret iot '  g ives : i r . :

resuLt that  countr ies l ike A. Iger ia and Angola show up evefr  n ' lore

gernerous t 'han ref  Lected in eur t l3ecencbrcy rat  i  o rr  
r  whi  le - .  -  i : - -

U,So and USSFT show uF, as . l -ess desirablc exanrples"

In Table B we have looked at  total  enenEy consumption [only comme1-

cial  enengy] in 14 countr ies and related this to the popuiat ion

and land area. The per capi te energy use [ in k i los eF coal  equi_

valentql  could hene be seen as an incl icaton oF equa j" i ty,  a measure

which we could relate to the wor ld avenage. In th iq table wa also

krave looked at  the energy usr3 per-  squane kirometere g:_ving a.

sociaL indicator combinecJ with the acD-E€r-spect ive.  Af ter having

subtracted the nenewabre energy sources Ir ,yano, etc,)  we have

cer lcu: .ated the thermal load per sq.  k i lomgten in k i los oF coa].

equival"ents.  Evident lyr  the highen the Fnact ion oF total  eneFgy

suppl ies that  come Fnom hydno-powen and other nenewable energy

€ounees6 the bettet ' ,  aI I  other Factors kept constant.  h le not ice

t ! ]et  Norway is the only country vrhere waten-power repnssenrs mor-€

?nan l5?r oF the total  and that the wor ld avenage is Re; low as Z, : .%.

Sur f igune For thermal Loed shows thet cur sro,-st ,  caseu t l re Nether*

lands, has an en€rgy pnoduct ion per land r-rr i t  3O-4O t imes the wor ld

Bvenager '  Japan somes as a good number ? and Benmark number 3,

whire a r ieh countFy l ike Austnar ia has €r very insigniFicant

tnenmel impact.  46 expectedr w€ also f ind extnemely low vaiues

in the caee oF Bol iv ia and Ghana, whene energy consumption per.

capi t ,a i .s eO-3O t imes lawen than that oF most industr ia l  tz-et l

nat iens^ Our Figures on energy use reFl .ect  crur concern tFEt humeni. t -y

mrg$t"  use more eneFgy on a glchel  on negional  scale than the environ-
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rnt3ht can absorb wi thout set^ ious damage, To get an i f  lustrat ion

sf  what sonne nf  the l i rn i ts which wi l l  l ' lave to be impcsed on glober l

enerEy use would mean in pnact ice,  we shal l ,  make some calculat ions:

f ,ach yea?- the wo$ldts sunFace neceives 1.1 x lore GWh sorar energy:r- !

equivalat ing approximately 137.5 x IOIe tons oF coal  equival"r l t= 
l !

burned. Convenselyp solan nadiat ion hi" t t ing the wor ldts lanct  su! , - -

Face woul-d be about 4I ,P5 x 1oI2 tcae since the worLdts ocean area,s

cover-  approximetelv 7Q% of the total  sunFace. Div id i r rg th is Figune

by the total  } .and aFea oF 135r783rOOO k*2, we Find the solar enenqy

to equivalate 3O3r8OOr26O kiLos oF coal  equivalen'Ls pen square

kirometen. As we knowr r-ecent resegnch indicates that thermar

lmpa*t  by man only would have to be L% aF the solar inFlux t ,o

r ;aus€! a nna jor-  BCo-catastnophy, excluding othen eFFects I  CCr,  NOx,

st .c. ]o IF we choose a safety Facton oF lO, we wouid say that e

cDuntny ehould be al lowed tc pnoduce as much as 3O3!B3C kc e/kmc

without unduly infLuerncing the globaL heat balance. Fr-om an

ecological  poi .nt  of  v iewr w€ would assu: l r? t l€t  a l I  countr . ies could,

i f ,  they wanted tol  r .eaeh this l imi t .  Looki .ng back at  Table Gn

we see that seveFal countFies already have surpassed this I imi t r

the Nethenlands by Facton oF more than 6r Japan by a Facton of

almost 3,  Denmank by mone then 2,  and France by almost 1.3.

I f '  we combine the l imi tat ions imposed by our thenmal-  Ioad Facton

and the demond For egual i ty e i t  seems From this point  oF view

that ihe wor ld peln capi ta enengy use alneady is too high" However.  o

al lowing For varat ions in c l imate and natunal  endowment oF resouFce:;  !

r t  would not be unt^eagonable to aI low Fon var iat ions in pen capi t ,a

snergJy use between countr iesr fon instance in a I :5 relat ionship

based on total  ensrgy Lrs€r.  I t  would make sense to put an absolurte

Limit  on the thenmar eneFgy LJse to 3oorooo kc,e ' /km?e but to al low

r:he totaL to becorne considerably higher IFive t imes suggested

heneJ foe" countnies wi t t r  h igh populat ion densi t ies.  In the case

.*F the Nethenl"ancs, th is would mean that total .  ener-gy ust= would

have t ,o be l imi teci  only by L/6,  bur t f r -eq-!El l_ga"SJ__H-.  by 5/6.

The CiFFenencer 4/6 ar Z/3 aF the total ,  couldonceivably be F€_

placed with solan enerFgy in t l -e Fonm oF dinect nadiat ion,  wind

ptrwere t idal  energyr wave power.or other renewable Fonms oF

ene|.€ly.
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Hhen making the Final  calculat ions oF per capi ta enengy usE!r

we wsuld have to include aI l  non-commencial  fonms of  energy,

except human labon [cow dung, wood, pGtrt l  etc. ]  aqd non- l -and based

enerFgy use f the energy used by the Nonwegian commet^ciai  Fleet

is For instance not included in the Figune Fsn the total  on per-

capi ta BnerEy use].

The above discr-rssion should not be looked upon as a FinaL pnoposal

oF world en,engy r . . ie;cr  amcng nat ions 1 but r-ather as Eomel oF the con*

siderat ions we must take trhen discussi .ng the ievel  cF snergy use

each countny should airn For.  OuF point  woul"d be not only to pne-

vent ecc-catastnophyr but aIEo to reston€ equi ty"  jn |ne lat tan

penspect ive i t  might be intenest ing to look at  some tr ther leve. ls

oF analysis to get a betten grasp oF pr-esent. , i . *Or- l i t ies.  Cal-

cuiat ing Fnom f{ORLII  ENIFEY SUPPLIES 1969-72, i "e can div ide rhe

wonld into several  gnoups oF countnies I level  I t r  as discussed on

F. I  I  in ths Fol lowing table:

TAFLE 3: gl"-:gy_e"g populatijr.n iir gnor-{ps_ oF cor-rnl:r'i gs I L97?

est i"mates.

6roup oi
ccuntr ies

Energy use
i4 i - I l .  tce shar 'e

Q2 1c/

2?.5, \
A Q"/

6.5%

Fopu Iat  i  on
Mi I  I  ions shaFe

?r[ . revelopedrt  eapi ta] , i -=; t  4 rEOA
East European I ,668
f r&avelopingtt  857
Centra$7 pianned Asian 48I

74L
354

I e8l5
a24

IS.8%
G E,O/

4A,A%

7,4LA too% 31734 Lo0%

As we cai-r  see Fnom th:s table,  the developing wonld wi th more than

7n' /"  oF the wor ld 's populat ion only consumesabout 3-5% af i :otal

enengy, whi- le ihe developed manket economies and the East Euro-

pean cotf , i t r ies wi tn togethen less than 3O% oi  the popuiat ion use

close to 85% of al l  commet-cia} energy.

l f  we could div ide the wonld into quint i les according to weal th

[  ] .evel  V analysis]  ,  the inequal i t ies would be even mor-e str ik ing,

because vaniat ions in eneFgy use are large within each ctruntr-y,

For sake oF cornpanisonr w€ would l ike to ment ion that t leaven arrr j
42

Jones'-have mede this exencise Fon the 1964 populat ion and Founc that

in tenms DF

i.ncomeso the

inco!.es t

next ?a%

the poonest qnoup only qets ?.9y" oF wonld

gets 3.5%, the middle quint i le 4.7y. ,  the
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next nichest qnoup ?2.s%and the nichest ?o% gets 66,4%. Even iF-
these f igunes may not be ent i re ly cot^r-ect ,  they should indicate

what we may expect in terms oF enengy _g:e between diFf .erent socio-
economic gnourrs.

j'- Cr :. _ TJr e_r' i.{ e.a l' 1 _ ?l e*!S.y, s y st e,!_.

In tnying to redress the selvere i rnbalance in enengy use between

diFFerent countr iesr W€ shoul-d not forget oun basic values. An

enengy system which impedes the fulFi l rnen'L of  any oF our ten value

Cimensicns,  is not an ideal  system, Needless to s6Vr such ideal

systems aFe hand to come byr and modenn Fsnrns of  ene!-gy geneFat ion

seem increasingly to be in conFl ict  wi th these ten values. As we

br ieFJ"y have discussed, al I  g iant  enengy pnojects ha;ve some kind

oF i rnFi :ct  ont fe r : : r rv i rpnnreir- i .  This appl ies not only to the t r .adi : ional

use eF nr:n-nenewable Fesounces such as coal  or  petncLeum, but also

to Iarge-scaIe'  hydro-electnic pno jects o,-  eventual  Futune giant

solar^ "park=".  Lange-scale projects also l - rave a tendBncy to become
aJ. ienat ing Iprevent ing pens,enal  gr-owth]  and tr :  dorninate the total

enengy syst ,ern Icag5i t  n uniFonmity and increased vulnar- ib i  ] - i ty ]  .
Al 'so,  they nequine expeFts wi th special ized educat ion Icausing
inequal i ty] ,  thus prevent ing the t tgnass-roots" to take par^t  in
planning and development of  the eneFgy pr.o ject  Imanginar izat ionl .

such a schism between expents and t t the peoplerr  oFten reads to

Fragmentat ion Ipnevent ing sol idani ty]  and has a tence-cy to iead

to relat- ive poverty in ] -ange gnoups oF the community,  A society

uvi th centnal ized energy systems tends to enForce central izat ion

tht^oughout the conrmunity in i ts industnial  str-uctrJne, i t : :  se-"v ice Ssch:nl

s,vsternr etc,  Thus the society tends to becorne mone and rnone G€r. l -

t ra l izeC and buneEucrat ical ly contnol led in a dialect ic pr-ocess

between enengy use and the diFFenent sectcrns oF the aommunity,

The mone centFal ized, the more a society becomes susceDtible to
Foreign and intennal  dominance Iexploi tat ion] ,  as emal i  communi-
t j -es cannot on thein own keep up the quest Fon increasinq soohis-
t icat lon sf  technology.

uut ' -  r f idea' l ' r  enengy system wul ld be the ant i thesis to the abr:ve.

I t  would have the FoIIowi.ng character ist ics:

1]  I t  wouJd be based on a gr^eat vaniety cf  smal l  ,  ne1at ively s imple

centrals run by nenewable ener^gy nesources, includinq for instance

human labon, animar labor,  wind, direct  solan radiat ion,  wave anc
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hycno-powei- ,  t ides,  organic waste fon msthane pnoduct icn,  and

perhaps the use oF geotherrnal  Iwhere non-pol lut ing except heat]

: ;ounces requning relat ively s imple methods to use.

V) The system would be essent ia l ly  non-pol lut ing,  and there woulcr

be no wasles [onganic mater ia l  f rom nethane product ion wsuld be

r- . rseC f ' , r r  Fert i l izer,  F. inst .  J.

3]  The system would have t ,o FuIFi l l  several  s iocial  requirements,

s i tJcn as:  the need to Fi t  smal l  economic cycles,  decentral izat ionn

Iow levei  oF complexi ty Ieasy to undenstand]r  good stor-age capa*

bi l i ty ,  Flexible ut i l izat ion and local  ownership and ccntnole etco

4l  The syst ,em should be able to absorb changes in dei 'nand la id

upon i t  by seasonal  d iFferences, c l€nqes in the populat ion s; t !^r-" l r :* ,

ture,  etc.

Such a sysiem would also have to be coupled with othen per- ts oF

society i .n a consistent and dialect ic manner.  This we have tr iecj

Eo sl-ow in Appendix 4,  whene the two countenpaFts oF social  devel*

oFrnent have been contnasted. Our preFerence is the one to the nighto

cal  ied t t  i .ow-enengy ,  cour ' ' r ten-strategies to TNC t  sr f  ,

I t  is  impDrtant to real ize that  we cannot choose paFtgi  oF both

strategies t ,o be appl iecj  i r  a countr-y 's developrnent,  s ince the

choice oF each sub-categony impi ies ceFtain r-esponses For other

categor^ies" Some oF these relat ianships a:re intui t ivei ; r  cbvious;

i f  a country war l ts to hsve J.arge-scaIe r : i  oduct ion oF Eoclctso inci  i -

v i iuai  car ownendrip anC big c i t i .es,  i t  wi l l  n€:ed to us;e e ler t  6f

ertencly produced in lange central  power stat i i :ns.  IF.  c ln the oEher

hand, the qc:al  is  to ccrveF basic needs For the populat ion through

smel l -sca1e product ion and qneat divensi ty,  re lat ively smal1 energy-

j .nputs are:^equined. Less obvious is what rr ideological  rabel_tr  we

shculd put Dn such a low-energy society Icommunist ,  cooperat ive,

popul ist ,  social ist ,  etc. ]  and also how popular ion pol ic j -es and

Forr=ign pol ic ies should be shaped. But iF we want to b,e resoons*

ible Fcn oun act ions,  the choices should becorne mone vissibie.

topeFul ly,  an extension of  the present papen shot l ld be abre tc l

funthen craniFy the nelat ionship between ecology, eneFgy and re-

sc)unces. What is needed then, aFe moFe exact indicators combininL.: ;

ecology with the rest  oF oun l0-r l tems vaLue l is t .
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rF ie nr, i*-  ^ lear that  the ideas presented in th is t raper cannot

be sr-rmmarj .zed in a Few sentences in an aclequate fashion. There-

fot^er w€ shal l  I i rn i t  ourselves to say that th is paper has at temptecJ

to discr-rss st :me ideas relLatec,  to the iormet ion of  ecolcct ical  indic; ."-

tor"s.  The wonk wi l l  no doubt.  eont inue.

\to9e-
1l The Figur.e was given by Stat€rns Inst i tut t  For Folkehelse in
Oslo,  where we wene infonmed that thai idomide, whj-ch is seda-
t iver pv€ts necommended to pregnant women:n Germany and sold wi th-
cut pneser ipt ion Fnom 1957 to 136I.

el  In the U5, DDT was banned in 1971, wi th the resui t  that  the
levels of  DOT being found in human t issue and in aninals have gone
down. A Feptr , - t  by the Envinontnt lntal  Prcrtect ion Aqency showed that
f ' : residues in human Fat have decl ined fnom nearJ-y I  penls per mi l l isn
[PPM] in 1971 to 5-9 PPM in L973, based on a sample of  more rhan
"t.  " DoO perscns. t 

"tg.f 
n'at i_gl3i jgfe!9*lf i !9":, Ausust \?. Is75.

3] See For instance James T. Petenson: Energy and the Weather l
Envinonment,  vo1. l5r  Fr l - .  81 October IS73. A more cornprehensive
t 'eview of  the c l imat ic eFFectg oF energy procluct ion is given in
Study oF Man's Impact on Cl imate IStut tCS ,  Ina6yst-a-t ' ta Cl imate Modi-

t_ icajEion, MIT Press,  Cambnidge, Mass. f  97T. -

4) Ernst  J.  Sternglass:  l -ow-ieveI Fladiat , ion.  Bal lant ine Books,
N .Y, 197?,

5]  In spi te of  d i l igent at tempts From the electr ic i ty pt-oducersto
cor. lv ince us oF the inevir :abi l i ty  oF an al l -e leatr ic Futur^e,  Facts
tel l  L is that  what people needo is not pnimani ly electnic i ty,  but
en€ngy in the Fonrn of  heat:  IF Bni t ish end-use by physical  type
is c lassiFied, one f inds that about 55% i ,s low-tempenature heat,
15% mechanical  wonk, about ?5% high-temp€Fatune heet, ,  end anLy 5_7,
r"equines speciaL fcnms of  energy such as electr ic i ty.  IConF.
npening nemanks by Amony E. Lovins,  Enengy Fanel ,  at  the CcnFerence
un Grcyrth and Technology in Ottawa, 4,-5.  Febnuany ]975, seo-rsored
[:1,r  The Ministry oF Science and Technoioqy and The Internat ional
Soci-ety fon Technology Assessrnent.  ]

6 l  lvan I l - l ich:  Enengf-and Equi tS Ideas in Progness, Calden S
Boyars,  London, I374.

7) In a docunent pnepaned For the U.N" b ' lor ld Food GonFerence,
f , lconf "  85/4,  The World FoAg*
i-nrerf iat i -cneLff i -S.  '
' " i ln 

t l -e mtrst  c"n=er"at ive est imate there are wel I  oven 46O mi l l icn
of such people [wFp ar-e penmanent ly hungry and whose ca$Eity For
l iv ing a normal I iFe cannot be real ized' t ]  in the wonid today and
their  numben is incneasing. At lerast  40% oF them are chi ldren Ip. I ]
Howeverr  anotherr  document prepared Fon the hl  .F.C.,  r rV{rdsl  j -vsmedels-

konFeransenL3J4l , 'Utennikas. / jordbnuks/HandeIs-depaFEETi-e_r i€6

@statesthat | 'MedenmineJnesn8vdeFini t ionpb
underernS,ning skul la man tFoi igen F& en f$rdubbl ing av antal let
underer 'nHrda t i l l  co.  SCO mi l jonan. "  Det amerikanske jondbruks-
Cepartementet  bent l<nade nedan sE t id l*g som I95O att  lgOO rni i . ionen
a& UoCCe -r .  lBnder med ot i  i l r$ckl ig n&rinqst i l l f t lgel  Ftsr  en my'cket
stor deI av beFolkningen",  Ip" lO].
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rThis would not be enough to end World hunqer and mighc even a' tc lna-
v€te the problems in the short  nun. tsut  in the lonq run, i t  is
obvious that luxury non-Fosd agr icul tur-6i  pnoduct ion must y ie l -d
For the beneFit  oF basic food-pnoci l - lc t ion.

9l  Acconding to
Confenencr=, NoY.r

Surv*ey*oF eneFgy resoLrnces l97{ World Energy
eneFgy, p.  U33-e36JL974 lsee the chatr ter  on solar

in l  The convension Factor being I  rOt l0 kWh = O" 125 soal  ecluivaientg;
Imetr ic tonsJ.

I  i  I  t - jn i ted hiat ions :  V{or lA_f lgrgy S]{ppIt"q,  l *sgg: lgzfu Srat istrcei
Fapers, Senies J,  No.-17;-T;f ; - i9Z;-

See Gunnor Adler-Kai  lssonts Harry inc and q=f 
"yl lq 

Cep=c i_! j l .

Ministry For-  Foreiqn AFfairs;  A Swedish

uior I  d Pi :pulat  i  on ConFerence .  Stockho lm t

421

Fio va I

tJ .  i \ l  .

Con': , r i  bu-f . iL ln tc!  * ;he

1gj74,
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Table Crude petroleum - IS7?

Reserve..*  
ty '

n iL l , tons

Ancola 171.1

lustnel ia lg7.?

Sol iv ia ?5" -

Erazi  i  1O6.53 v! i  s,

Prod'rF- Sonsupp- Reserves- f leserveE-
t ion r ' l  t ior :* /  to-con- to-orcduc-
miI I  " to. ,= miI I . tons sumat ion t ionl)

i i  t3;- . ; ;- t 'enc.y

r>,r  :  . t

l - ' l -U./  11- r
- ,5-7.- t  -

7.9

nq

7

l t  /

! t  l

( t  r l  I
U.  L ' t

, - r .  Oi .

i-t &

N
nr

ql

t l

A r sen i a -€ffi-=-* - - -*-EfF----.Z:e-__-T4ZE---*--_T,Itr-_-_-

Danada

!enrnalk

1o75. -

-a 
7q

7.4

I5.  4

t_.46

Eq A1

o.9

<5. /

o,7?

8S.4

lq qn

(. 1+

T7

I  O' t

e

_: Fl

l -

la l

7.7

34.7

3.4

'! -7

t1 I

!'l I

l - l  Ft?

1//

7

?tr .q

Frnnce I  "21 -  1.484 103.6

$l-rana c.L -o- c.74

InCia 13O. L6

.Jacan 3.57

No:-way 448.3

USA 5569. -
ussFt 8138 .  -

7.374 r9.8

0, 70ir  lsz.  5

N 7.1

436. l5 759.8

394. -  306.7

Teta I
wor ld

9I525. - ?493, -  ?477 .2 37

Figures teken from:

f  I  Fnom eg1-Sy* =_f_ 
-ernergy 

resourcj€ I974, I  p.  I08- l  lO, l  ,  WorId Enerqy
ConFerence, New Yorke I974.

el  From y'JoI ld 
__Lnglgy_9_Vp,"I i_._=_ l -999:f3,  Uni ted Nat ionsr Stat ist ical-

papeFs, Senies Jr  ro.  L7 r  N.Y. 1974.

3i  A t 'Oependency rat iot 'oF L?,? means that Alger ia 's product ion oF
crude is 7?.? t imes larger than her own consumption, The r-at io
also :ndicates that Alger iats petroleurn reserves are depletecJ "1-?
t i r l :es fasten than warranted by the countnyts inter ion consumpt:  icn.

4) A Fat io oF O.5 means that the US must import  hal f  of  her total  con-
sumptinn oF crude oi .L or that  he reserves last  twice as lonc as
they w,:uLcj  have Lasted without any imponts

The nat ios 6re r 'ounded oFf to the near-est  Fic: t : r -e wherr  necessarv"



APPENTJIX 2.

TabIe Equitv rat io oF crude Petroleum.

a] part  of
hlo rl cl
Popul  at i  on

bl Part  oF cl  Excess;
World crude rat io
Petroleum
ccr-rsumpt ion

dl  Equi ty
rat  is

Aiger ia

Anqn 1a

Austral ia

Bol  iv ia

Erazi  I

Canada

Denmark

France

Ghana

I ndia

japan

Norway

U5A

U55R

o .  j .4%

o.L5%

o.34%

o.L4%

2,t '2%

a.5e%

o, L3%

L.37%

o.e4%

I4.91%

?.83%

o . I%

5 .5?%

6.55%

a .  J.7%

o.o41L

L,O4%

o. 03%

L.?6%

3.57%

o.8I%

4.4?%

o. 03%

o.a%

7,77%

o.?9%

3?. !7%

L?,38%

o.43

o,?7

o, at

o. 4t l

6.  16

6. 23

3.23

o. 1.3

o. o5
22q

qF|?

I .BS

2AA

n?

Lr.  ULI<

t .co3

t5

LJ

NI

o. o9

a,7

Tota I
wonl  d :

lFo%

al Cal-cu.r iatecj  on basis sF i97? est imates by

b, l  is72 est imates by f , igr}9*el lelgy s-upf l :g=' .

c I  Excess r t :Eo = 
!

cl l  Equi ty Fat io = iJepen_d-e_t rcy rat io

Excess rat io

As; we mey see, these Figures cot^t-ect  for  the unjust i f iedly large

per capi ta consumption of  the industr ia l ized world and br ing;st

for  instance, the USSR below I  I the f t ideal  nat iot ' ]  .

Stat- .  i  s t  i  =k l rbck Lg7 d,  
"

I969-72
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Table 5: En.agylglFgg_t ig- 
-,.,o 

irnp-.t - f g-7-2

I  J Total  eneFgy f  I  per 
")  

Land
Consumrrt iorr capi ta ar-ea in
in miI I .  metr .  energy km2
tons soal  equiv.  use kce

TotaI  ener-gy
consumpt i  on
pen km2
in kce

3lHydro etc.
as%oF
tota I
ener-gy

Thermal
load per
kmZ in
kce

Alger ia

AnqoIa

Austnal  ie

Bol iv ia

Brazi  I

Canada

Oenmerk

France

Ghana

India

Japan

Nether lancls

Norway

Sweden

U5A

USSF

B.t3e

l . l94

/J.UtrJ5

l .og2

5e.544

235. O1 I

?7.794

?I4.934

I .3go

IO4. LrI  S

344.55e

7ri " t 3:l

L.  .?44

45.614

? r4?6.O75

L r  L73, 56g

533 er SAL ,74L
e05 L re4F- r7)g

51747 7r686r848

elo I rog8r58l

532 8r5l l ,965

IOt757 Sr976rt3g

5,567 43r069

4,153 547,0?6

152 e38,537

186 3rzaOr483

3re51 37erI54

5r7LI 40 ,844
4t639 324r2lg

5r

l I rEI7 9r363r123

41767 e?r4O"r2OO

3 c4L4

958

s.6

o.99

6, r73

?3 1557

645, 336

3eg, sI3

5.7

3I,953

9e5, 832

lFS3, ssO

56fe71

to3, 595

e59, I  IO

5e, 553

o.5%

6.2%

I.ez

a. L%

LO,g%
o Eo/

o. oI%

?.a%

29.9%

3.3%

3.e%

-O*

48.3%

L4.4%

I,4%

L.3%

3r4OO

894

s.4

o.9
5,506

eI ,3 lg

638, 883

38I ,278

4.1

30, gg9

896,2O5

lr863r9gO

30, eI8

88 r677

255, 482

51,979
Tstal
WonC. d: 7,  565.9e6 I,984 135, TASrOOO 5q7ao ?oL% 54,529

(o
IU

f fOnly commereial  e lnergy

1l  Unired Nat i runs:
ST,/STAT,/SEFI.  J/L7

? )  Uni ted F{at  i  ons,  :

3 l  Cal-culated fnom J-

l{CIFl|*t]. glEFG.I gtjppL-rEs 1s6s_7e.
NewYoi[- f f i

![L E.lSpiS-t:lg{]-earbnok Is7e "
l "

Sti i t is t ica,J papers,  ser ies j ,  f , lo"  17,
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t F__!fg_" gpqg.t_- [ r- i'1- ::rgilq=-d.

Unit  oF analvsrs
Energy- intensive,
TNC rat ionaLi tv

Low-er-rergv,  counten-
strateqies to TNC

Meln sccietal  qoals
Achieving a hiqhen
rnater- iaI  consump-
t ion level  For al l

Cover ing basic m€ite.*
r ia l  neeos; " then me:.x
pensonaJ- grcwth enci
hapr: iness 6-grr  a l"  j ,

Fccnornic pol i .c ies

MeSx growthl  waste io
sarre t ime acceptable,
fuI I  manket ing Fnee-
C]0m

Work tow&rds non*
growth,  neiuct ion
oF waste and conve-
n i  ence usi€!  !  no a.c lvet ' -
t i  srne [  ]aci ,  i  Cisp la:y
of  soodsl

; i  qr icul , turai
^- t  ;  ^ ;  ^-P(Ji  !Ure=

I tRat ional t ' ,  compet i -
t ive t rFoduct ion,  ener-

Sy intensive methods

I I 'Green nevo ] .ut  ionrf  ]  ,
market mechanism deter-
mines oroduct ion

Max sel f  -suf f  ic  ienc3r u
labor- intensive meth-
ods, f  f  ongan j .crr  Fanming
nutr i t ional  needs
detenmine cnoduct ion

I  nciustr i " - .  I  poL rc ies

Stnuctunal  rat ional i -
zat  ions encoural led,
Ierge uni ts,  max auto-
rnat.  ion ,  spec ia I  izat  ion
quant i ty above qual i ty

PneFerence tD smaII
uni j .s,  qual  i tyFEEuc-
ti on, aurj:jn3tlojr- 

-o!fyiF colnpat ib le w. huma!
goaIs,  great diversi ty

T ranspcrtat  i  ( ]n

: , ;  i  ic  i ,  es

Indiui i ' * raI  can
shi-p,  h ighways,
transDortat  ion
huge airponts,
tour ism, SST

Col lect ive means of
t ranspontat j -on,  b icyc-
1e lanes,/pedes' t r ianr
crathsr Low need f(}r
tFansPortat i . t ]n r  $sIec*
r ive cul i i :s  a l  exchaneie

owner-
La r'E e

neeCs,
mass

- l " rade pol ic ies

Max exchange oF goods
and servicesr pr ior i ty

to Western wo;^ ict  but
raw mater ia ls f rom poon

countr ' ies wi th "con,pe-
t i t ive advantagesrr

rn-!g-g*:-j:* S$vSr
fundamen;al ;reesls r ex-
change on equal  ter , 'ns
and 6t  eqi .Jai  ptrccessing

)-avei ,  c j ivers j .Fied traae
partners

- lesearcn and €ctJCd-

i  . i  ona I  pr ior i t ,  ies

Prest. i "  geous neseaFch
laborator iesr highly
peid special istsr  theo-
t^e*. icaI  educat ian to
onoduce special ists

f iesearah az r :1 I  i  eve. l - : , ;
*  l r - - r t "  &nd by the rrBstS€r;  I
pract icai  educat, iont
gener: i l  , : r ientet  ion

0istr ict  centersl  school
centens, concentnaEed
set.v ices I  €t ' ' tco unagement
oF ci ty gnowth

ispersed pcpulat ion
dispensed ssrvj-ce fa-
c i l i t ies Ischoo]-su ho-
spi tar ls,  posi  oFf ice] ,
smaLl c i t ies or towng

i. , is t r ic t  pol ic ies
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Ener-gy poLj .c ies

Lange projects,  specia-
Lized energy product iont

max gr 'owth in user low
pnice For industnial  usEr
high- level  technology
pnomoted I f iss ion/fusion]

SrnaI l  uni ts,  var ied
SOLJ|-C9S; FtOf l -Qt ow?Fr

graduated pr ices for*
increasing use r  Iovr-
IeveI technology
encounaged Ihydno,
wind, woocJr Bf, imal
and human power I  e1-. .

Foreign po)-  ic  res
and deFense

Aid to reactonaFy negi-
mes, st imulat ion oF IE]t lD
and negional  banks3 mi l i -
tary threat oF intenFe-
Fence to Foster capi ta -
I isml heavi ly equr ipped

derense, al l iance mem-
benship

A. id to l iberatran
struggles r  non- inter-
Ference r  Ioca j -  def  en-
ee iguer i l ia l , /
peopie defense inte-
grated in dai ly l i fe

I  psyc ho Iogica L Ly /
e ' :onomica I  ) .y seiF
deFense onlyJ,  hen-
aL l  iEnce

Fcpulat  ion
poI i .c i .es

Fopulat ion contna I  not  Z-FG rnost important
necessrany in r ich count-  in nich countniest
r ies,  gnowth good For pcpul-at i t in control
business r  technical  and thnough social  means"
energy-demanding bir th-  economic egual i ty
control  rnethods, Foreign inst ,ead oF sanct ions
Labor welcome when neededrte reduce gnowt,h
f ion-ci t izenship fcr  for-  f ree abort ion For alL
eigners product ion adapted

to populat ion,  but
FulL r ights for  inmir
gnants

Chanactenist ic oF the scheme: uni ts oF analysis 6re mutual ly depen-
dent oF each other and inconsistent iF taken from diFfenent t 'po}€sr ' .

The frpure' f  
Fy_pes, however_L-a.re- not knol l

assumed that most Western countr ies aFe close to the vension t tEne

intensiv_e,' l '  N.9-.- lat_g:elf3-L__C[fngj= th" 
"1o="=t 

*"
nther extneme;" nussE seems to pFomote r .


