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I , INTRODUCTION

1. In paragraph 4 of ita terolution 401208 of 17 D8cemb.r 1965, thr Genorrl
A88embly  requrrtrd  the Eecretaty-Qeneral  to cont inue  to undertrke  appropriate
8tUdie8  rnd analyrer of tread8 in onorgy exploration and development in developing
countrioa,  w i t h  p a r t i c u l a r  reference  to  the energy-deficient  developing  c o u n t r i e s .

2. In itr drcirion 41/439  of 5 Docomber 1986,  the General  Aeormbly took note of
the report of the 8OCretarpGOner81  on enorgy erglorrtion  and development  trend8 in
dewloping  countrioa (A/41/383-E/1906/101),  which contained data up to and
i n c l u d i n g  1984,

3, The prerent report focuorr  on explora t ion  and development  ac t iv i t ies  in
dewloping countriee, with par t icular  reference to the  energy-def ic ient  developing
countrier,  erpecially  a f t e r  1984,

4, Since the previoue  report o f  t h e  S e c r e t a r y - G e n e r a l ,  the f u l l  dimoncionc  o f  t h e
oi l  price collapro  in 1986 and itr rubeequent  rtabiliration in 1987 at  roughly half
t h e  l e v e l  t h a t  h a d  prevailrd proviourly  have  become more  obv ious ,  pa r t i cu l a r l y  w i th
regard to l rploration and development trends,

5, Investments  by national oil comprniw in the developing world hrve suffered in
oil -orport ing cC.wtriea  becauee of  the erirtonco of mrreive production
over-capacitier  in rrveral of the member  countrierr of the Organiration of Petroleum
Exporting Countriee (OPEC) and the great reduction in foreign exchange revonue6
from all raler in both the OPEC and tho non-OPEC oil-orporting  developing
countriob, In o i l - i m p o r t i n g  doveloping  c o u n t t i e r , the e x p e c t a t i o n  t h a t  eavinge  on
o i l  import@  c o u l d  b e  channoled  t o  e x p l o r a t i o n  a n d  dovolopment  of  indigenoue  enorgy
reeourcoe h a r  h a r d l y  materialired because o f  t h e i r  d e e p  indobtodners  a n d  rrlupgieh
growth in a groat number of countries,

6. Corporate ccsh flow6 have l lro born reduced  rubstantially  with conoequent
severe cutback@ I n  invertments, pa r t i cu l a r ly  i n  rxploration  and  dev r lopmrn t ,  aga in
becauro  o f  t h e  c u r r a n t  o i l  g l u t  a n d  fears o f  ye t  a n o t h e r  o i l  prim c o l l a p s e  t o  t h e
low lrvolr  of $6-9 a barrel reached in  mid-1966. Such inveetmontc  were further
reduced by the f inancial  fa i lure  of hundreds  of independent  oil  corporationr  tha t
had grown and prorpered  during  the  1970r  and the  f irst half  of the  1980~  in  Nor th
knerica, the  Notch Sea  and elcewhrre  because  of the high o i l  pricoe and
p r o f i t a b i l i t y  p r e v a i l i n g  t h e n , The  reservea and other  cress3  of ouch  corpora t ion8
were purchared by the major oil  and other  f inancial ly  secure corporat ions ,  which,
in turn,  have been undergoing a eerier of morprrr and conrolidations  aa wel l  au a
general  wi thdrawal  f rom non-enorgy  bueinese  and reduct ion  in  their actlvitier aimed
at  the dovrlopnrnt  of al ternat ive  enorgy @ources  ruch as coal ,  nuclear  power and
now and renewablo 6ourc@@  of energy,

7, Long-term inveetmentc  were further affected by the stock market craeh of
October  1987 and rubrequent  fearr of f inancial  inrtability  and low economic growth
prorrpectr,
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8. Cootr ot e x p l o r a t i o n  a n d  development  in  t h e  petroleum  indu r t ry  have b e e n
reduced rubstantially. The  f i nanc i a l  equeexe  h a r  l e d  t o  r e d o u b l e d  efforts to  cut
cortr th rouqh retrenchment and technologica l  advance8 that  arr  already boating
f r u i t  i n  a  variety o f  awao, iacludinQ  previourly  h i g h - c o a t  offahoro o i l  a n d  gas
developmentr,

9, Lowor  o i l  pr i c e r ,  howeve r , havr  o n c e  a g a i n  l e d  t o  g r o w t h  i n  o i l  d e m a n d  rinco
1986 deapitr the modert performance of the world economy*

10. It  ir now widely bel ieved that world oi l  pricer  wil l  be  maintained in real
t e rms  a t  their c u r r e n t  1~01s  in  t h e  m e d i u m  term and  that  a n y  upward  t r end  io
u n l i k e l y  to  eurpars  the $25-30 a  b a r r e l  Irvel ( i n  c o n s t a n t  1 9 8 7  d o l l a r s )  b y  the
year 2000, if  the oil-oxporting developing countries  ar@ to recapture  their
previour  rhare o f  the o i l  market*

11. U n d e r  ruch a  ecenarlo, e n e r g y - d e f i c i e n t  d e v e l o p i n g  countrims n e e d  t o  increaoo
t h e i r  e f f o r t s  t o  i n v e s t  i n  rxploration a n d  development  o f  t h e i r  indiqenous  energy
relourcee b e c a u s e  of  t he  ava i l ab i l i t y  of potrntirl roeourcee,  the r e l a t i ve ly  l ow
coat involve8 anb expecta t ions  for higher  domeetic  and foreign demand for
diocoverirr. Secaurro  of  thrir diff icul t  economic and f inancial  condit ions,
howeve r ,  ouch an r f fo r t  w i l l  r e q u i r e , in addition to invmstmentr from national
6ources and foroiqn oil companies, f inancial  and technical  arristanco  f rom
mul t i l a t e r a l  and b i l a t e r a l  sources  if ene rgy -de f i c i en t  deve lop ing  countries  are  t o
avo id  increasinq  impor t  billr f o r  the ir  enorgy  requiremanto.

12, T h e  prosent report includes  t h e  followings roction  I I  focuarr o n  a  b r i e f
analyrir of rnrrqy conrwnption trends, w h i c h  b r i n g  o u t  t h e  reliance o f  t he
doveloping  countriex  o n  potrolrwn  ( o i l  a n d  gas) aa t h e i r  premirr  eourco  o f
commercial  primary enorqy, and  forocaetr  t ha t  thooe  trend@  are  e x p e c t e d  t o  c o n t i n u e
to the year 2000. Section  XII provider  m o r e  comprohencive  d a t a  t h a n  prrviour
r e p o r t s  o n  prtroloum  e x p l o r a t i o n  a n d  dovelopmont  t r e n d s ,  w i t h  p a r t i c u l a r  roferrnce
to liceneed  areas,  rrirmic eurveyr  and exploration and development drill ing in the
developing  countrieo  during the period 1982-1986. Production trendr in coal ,
petroleum, primary e lect r ic i ty  and new and renewable  aourcee of  energy are  then
br ie f ly  reviowed  and  a  forecart  to  t h e  year  2 0 0 0  ic p r o v i d e d .  Sect ion  IV
concentra tor  on the  impact of  lower  oil  pricer on invortmentr  in  explora t ion  and
development  of pet ro leum and anelyrea changeo in  the  otructure of the  pe t ro leum
i n d u r t r y  t h a t  m a y  a f f e c t  euch activitiee  i n  t h e  f u t u r e ,  p a r t i c u l a r l y  i n  t h e
l nerqy-deficient developinq  countrise, and concludee  with  a  review of meaeuree,
l specially revisions in exploration and drvelopmrnt contracto between hort
Qovernmentr and oi l  corpora t ione , i n  order  t o  a t t r a c t  a d d i t i o n a l  invertmentr.
Section V darcribes  come  new methods of energy financing, f#nd cection VI 8Wnarises
the major findinqr  of the report and provider ruggertisnr  for further action.

/ . , I
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I I , TRENDS IN ENERGY CONSUMPTION

13, A@ ind icated  i n  tablo  1  o f  t h e  preeent  r epo r t , t h e  c o n t r i b u t i o n  of  patrolem
in the commercial primary energy coneumption of thaa devoloping countrioe we8
75 per cent in X986, aa compared to 69 pnr cent i.. the developed market economier
and 50 per cent in the centrally planned economies,

14. Since 1976, the rhare of petroleum ham dropped by 5 percentage point6 in the
developing countries a n d  7  percentaqe  p o i n t s  i n  t h e  developed  m a r k e t  economiesr  i n
the  centra l ly  p lanned economiec  it increased by 4 percentage points .

15, Thir ahift i n  r e l a t i v e  share@ warn  d u e  t o  g r o w t h  i n  t h e  c o n t r i b u t i o n  o f  coal i n
both the developing and the developed market economier am well a8 hydropower in the
former and nuclear power in the latter countriers. In  t he  cen t r a l l y  p l anned
economier it  was due to the drop in the rhare of coal,

16, The eiqnificance of petroleum in the energy consumption of the developing
world can better be appreciated by an l nalyoio on a country baeie.

17, In 1966, in the 13 countrieo  of OPEC (Algeria, Ecuador, 3abon, Indonecia,  Iran
(Irlarnic Republ ic  of),  Iraq, Kuwait ,  the  Libyan Arab Junahiriya, Nigeria ,  Oatar,
Saudi Arabia, the United Arab Imirateo and Veneruela),  oil and gre contributed
97 per cent to total energy conewnption. The role of coal and hydropower w&o
inrignif  icant,

18. In  another  1 3  o i l - e x p o r t i n g  deVOlOping  c o u n t r i e e  (Anqola,  Brunei  Daru~aalarnr
Cameroon, Colombia, Congo, Egypt, Malaysia, Mexico, Oman ,  Peru, Trinidad and
Tobaqo, T:irrisia and Zaire), over 90 per cent of primary energy confumption  we6 8100
bsscrd  o n  QetrOlew, Coal was rignificant 11 in Colombia and Zaire, and hydropower
111 Cameroon and Zaire,

19. In  85 o i l - impor t ing  developing countriem,  however ,  petroleum  accounted for
60 per cent of primary energy consumption, wi th  t he  rha re  o f  coa l  a t  3 3  p e r  c e n t
and  tha t  o f  p r imary  e l ec t r i c i t y  (ma in ly  hydropower )  a t  8 p e r  c e n t . Meverthelerr,
e v e n  i n  t h i s  qroup o f  countrio@, coa l  was  oiqnificant  o n l y  i n  1 1  c  untrier
( Afqhanis tan, Burma, Chile ,  India ,  Malnwi,  Morocco,  Mozambique,  the  Republ ic  of
Korea, Turkay, Zambia and Zimbabwe), and hydropower in another 11 countrier
(Bhutan, Brasil,  Costa Rica, Qhana,  Malawi, Nepal, Sri Lanka, Rwarrda, Uganda,
Zambia and Zimbabwe). On the other hand, 24  of  there  count r ie r  depended on
petroleum for 100 per cent and another 41 COUntrieb  for more then 80 per cent of
their commercial energy coneumption.

20, Average annual  increarer  in  o i l  conrumption  have been conrfdrrably higher  in
the developing counttier than in the developed market economfee becauoe  of the lack
of  a l ternat ive sourceo of energy,  higher  rates of growth in popula t ion ,  rapid
u r b a n i s a t i o n  atad, i n  aome  creep, comparat ively rapid economic  growth, O i l
coneumption incrra8er  were particularly high durinq  the 19708 in OPEC member
c o u n t t i e r  a n d  o t h e r  o i l - e x p o r t i n q  d e v e l o p i n g  c o u n t t i e r  becaune of  rjenerally  r ap id
development  bartqd on high oi l  expor ts  and oi l  pr icer  and low or  rubuidised pricer
of pet ro leum producta  for  nat ional  consumpt ion, Even in  the  o i l - impor t ing
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develoying  countr ies, during the 197011 the average annual inCr@80@  in demand was
maintained at approximately 6 par cent, or more than four t imer the  ra te  in  the
developed market economier,

21, Iri t h e  firrt h a l f  o f  t h e  lQ80a, h i g h e r  o i l  pricea,  aI well aa t h e  i m p a c t  o f
recereion in many oil-imporfing  developing counttier, caured  a  draxtic d e c e l e r a t i o n
in the rate of increare  of oil conrumption to leer than 1 per cent during the
period 1981-1986. ;L/

22, For the 13-year  period prior to 1906  l x arrown  in tablo 2 below, the average
annua l  g rowth  r a t e  i n  e n e r g y  c o n r u m p t i o n  i n  a l l  t h e  developiuq  coun t t i e r  wax
5,6 per cent, 7.3 per cent in member countrier of OPEC, 5.8 per cent in other
oi l -expor t ing  developing countr ier , and 4.9 per cent In oil-importing developing
countrieo.

23, Incremental  demand of about  36 .9  mi l l ion  metr ic  tons of oi l  equivalent  dur ing
thie lo-year  period w&s met byt o i l  (1761,  c o a l  (91)‘ gar (77) a n d
e l e c t r i c i t y  ( 2 5 )  (see t a b l e  3  b e l o w ) .

24. Decpite the  higher rater of  growth in coal  and elec t r ic i ty  conrumpt ion rhown
i n  t a b l e  3 ,  i t  i s  still expec ted  t h a t  t h e  d e v e l o p i n g  count r ie r  w i l l  remain
dependent cn petroleum aa their premier  source of commercial energy to the
year 2000,

25. Aa pointed  o u t  in  the  Secretary-Qeneral’r report  to  b e  rubmitted  t o  th e
Qeneral  Assembly  a t  ita f o r t y - t h i r d  rrrrion, e n t i t l e d  Wverall eocio-economic
porrpoctive  of the world economy to the year 2000", total energy consumption in the
developing counttier may be expected to increare by 4 per cent per year during the
period 1966 to 2000, By the  end of thin per iod , t h e  d e v e l o p i n g  c o u n t r i e r  w i l l  b e
dependent  on  o i l  and  gac for  50 per  cent, c o a l  29  per  cent ,  pr imary  e l ec t r i c i t y
(nuclear, hydro and geothermal) 13 per cent  and other new and renewablo aource6  of
e n e r g y  7  p e r  c e n t  o f  t h e i r  t o t a l  vnergy requirementr.
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(Porcontage)

Coal Oil c?ac Electricity

1976 19r2 S7.6 17.7 S*S
1986 25.0 46.5 22.0 6.4

Dovalapod  mark& l contmier

1976 52.3 29.3 16.0 2.3
1980 46.0 23.3 26.4 2.3

Centrally plannod  l conomirr

Dewloping  countrirrr 1976 16.0 65.7 14,o 414
1906 1917 se.1 16,B s.3

Mombor aountrier o f  OPCC 1976 1,2 65.3 3291 1.5
1986 1,s 64.1 32.7 1.7

Othr r  o i l -orport ing  countriar 1 9 7 6 6.6 70,7 1813 4.2
lfi86 S-3 73.0 17.7 4.0

Oil-importing oountrier 1976 24,s 64,2 5.8 5,s
1906 33.3 so.0 9.1 7.6

U,usg@;  Dopartmmt  o f  faternrtionrl E c o n o m i c  and S o c i a l  AftrAre o f  t h e  United
Matiom Swxatrrid,  breed o n  the -t&j&&g YOU&Q&, vrriouo  iaeurr.

Willionr of  mfitric tone of  o i l  equivelent)

---_I__.... ---a...--.-.-.- ,.,.... ------- - ..*--- -I

Annual incrarcs

1976 1986 prr cent
---------we-..--.-* -me.-. .-*-.-.-.--w- ___..... . . .-.. __.___.-..  .._._ -, ,..-.-... . . . --_. .- ..-. ..-.. . .- - _._l__.*.

Ml developing counttier 505.9 674.4 5.6

Uambrr  countrier ot OPEC 110.0 223.1 7 . 3

Other oil-orporting  countrirs 98.6 173.0 5.0

Oil-importing countrier 2w.2 470.3 4 . 9

. . ..-----.-a- .-.- -.-. - ..-*- ------ -..-.-...__._

-I Department of Intrrnational Economic end Social Affair6 of the Jnitod
Wationr Ircretariat,  b r e e d  o n  tha wm, variouo Itwuer.
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(MiXlionr  of metric tone of oil l quivaient)

--------. - -.--.m--_I_--_-.I_-  --. .

Annual increase
1976 1986 ( perwntaga 1

..-- -.--- ----.- - ..--.-I-.-- ..--w-b -. . -_.... -_-__-_ .-.-

A l l  dwaloping  countrioa 80.7 171,9 ‘I L 9
Mombw countrior of OPEC 1,3 3.4 10.3
Other oilerporting  countcioo 6.7 9.2 3.2
O i l - i m p o r t i n g  countriec 72.8 159.4 8.2

All  developing countr ies 332.4 SO8*5 4.3
Wmber countrier of OPEC 71.9 143,l 7 . 1
Other  o i l - o r p o r t i n g  counttiw 69.7 126,2 6.1
Oil-importing  countr ims 190.6 239,2 2.3

All  developing countrioo 70.7 147.3 7 . 6
Member  countrirr of OPEC 35.3 72.9 7.5
Other 01.1~oqorting  countrisr 10.1 30.7 5.4
O i l - i m p o r t i n g  countriar 17.4 43.7 9.7

All d e v e l o p i n g  c o u n t r i r o 22.1 46.7 7.6
Member  countries  of OPEC 196 3.7 8.7
Other  o i l - o r p o r t i n g  countrier 4.2 6.9 5.1
O i l - i m p o r t i n g  c o u n t r i r r 16.3 36.1 6.3

I-----  -  ..--  ..--. - . . -. . . . __-- . . . .._ . . . . . -.

wr Department o f  In t e rna t i ona l  Economic  and Soc i a l  Affair8 of  t h e  Unit&
Nation8 S e c r e t a r i a t ,  bared o n  t h e  EPar;gy_&~&&a..X~M, v a r i o u s  feeuer.

Pi Cncluding  China.

/ . . .
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I I I . TRENDS IN ENERQY GXPLORATION,  DRVCLOPMCNT  AND PRODUCTION

26. Oil  explorat ion a n d  development  trrnds during the firet half  of the lQCO8  were
iltfluoncrd by a variety of  factor.,  including;

(a) Escalating pricoe during thr 19708 f rom a low of $1.30  a  barrrl at  thr
beginning of the period  to $14.34  a barrel in January 1979 and $36 a barrel by
January 1981. Decrpite the d r o p  t o  $ 2 8  a  barrel in 1985, most  arprrtr continued to
forecart yst higher primer

(b) Very sireablo l conomia rrnts in oil production becaueo of thr diLForrnce
between coats and pricea, whioh wore appropr ia ted  either  by hort Clovernmentr  in  the
form of rpecial  tares and/or by the oil companies in high profitrr

(c) T e c h n o l o g i c a l  dovelopmente, including oeirmic rurvey technfquae and
computer application0 in rriamic grocerring, rocondary  and enhanced oi l  recovery
mrthods and technique@  for additional production from existing fioldo and new
techno log ie s  in  offehoro  and  frontier e x p l o r a t i o n  a n d  e x p l o i t a t i o n )

(d) SucceorCul  o i l  w&oration  effortl),romr of which hrd boon  initiated
durirq the  l o w  pr ice  per iod  p r i o r  to  t h e  ear ly  1970~  i n  ruch arorr II Alaska,
Mexico, the North Soa and  the Union of Soviet Socialirt  Regublioet

(e) Increroed  carh flow &nd p r o f i t a b i l i t y  f o r  mrrjor  o i l  c o m p r n i e r  a n d  the
entry of a g r e a t  number of new corporatlonr and capital from both the private xnd
p u b l i c  eactorx, l epecirlly from the developod market economieo,  but rlro by
n a t i o n a l  all comprnior  i n  t h e  dewloping  world)

(f) Srcurity o f  rupply  considerationr,i n c l u d i n g  incantivee  from hor t
Oovernmrnte for exploration and dovslopmont  OL indigenour rexourcoej

(g) Pol ic ies  of  mrmber  counttieo  of OPEC that  apparent ly  had accepted the
rolr o f  owing o i l  producera, even in the context of decrearing world oil demand and
LI ataadily decreminq  market share, thus arouring males far dircoverieo  in the root
of  the  world .

27. The above picture wahl radical ly  changed with  the oi l  pr ice  collrrpsrr  of  1906,
which wax caused by the December 1985 agreement of the member ccruntrirr  of OPEC tu
asek nn increaring rhare  of  the world  o i l  market  and their deeioion  in
IMcrmber 1 9 6 6  w h i c h  restored p r i c e  rtcrbi1it.y  a t  816 x b a r r e l .

28, tn nnelyxing  rxploratlon  trendr tn t h e  membar  countriee  o f  OPlK, it m a y  bc
rocelled  t h a t  o i l  product ion  in  there count t i er ,  aftor reach ing  a h i g h  of
11.3  b i l l ion  barrelrr  in  1979  (47 per cent  of  wor ld  output) ,  oxperiencad  a rapid
decliw  Luqta~~i~ly  in 1~80,  wlrr~h il~.rpyed  ~1, ,t s.14 uf ci. I bi1 1 f*.*~r urrir*Aa
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(27.6 per cent et world output) in 1965 and which could only be roverred  romewhat
in  1 9 8 6  af ter  the co l lapse  of  o i l  pr i ce r ,

29. Lower world dfnand  for OPEC oil during the period 1980 to 1985 led the member
countrier to resort to production cutback8 through the introduction of quota8 in
March 1963 that have rince boon revired repeatedly. 31 Aa a  moult,  m o r t  o f  t h e
member countrirs of OPEC have born erperirncing conriderablo  over-production
capacitier, w h i c h ,  in  t o t a l ,  have  been e r t ima ted  a t  about  6.6 b i l l i o n  b a r r e l s
p e r  a n n u m  ( 1 8  m i l l i o n  barrel0 a  d a y ) .  I/

30. While thir picture of the rituation  in the OPEC member countrfar aa a wholo
w o u l d  indicate  l i t t l e  need  for  addi t iona l  exploration and  dovolopment  offortr, i n
fac t  na t iona l  po.\icier wefor of  courao,  dotormiaed  by  the  par t icu lar  r i tua t ion  o f
each of the cormtrios  involved. Factors influencing ouch l ctivitirr have included
expectations with regard to future *rational and export demand in relation to
current and prospect ive  teoorvee, ava i l ab i l i t y  o f  fund@  and technica l  capaci t ies  of
national oil companies, and interest  by foreign oi l  companiec and at:ategier for
negotiations in determining quotas within OPEC,

31, Deopite  the  reduct ion8  in exploration  and development  efforts shown in table 4
below, the love1 of reserves in most of there countriee  har improved coneiderably
in recent yearr, even w i t h  l o w e r  pricea, becaure of  either now diccovorier  or
revision ot‘ Previous l ctimater, Ao i n d i c a t e d  i n  t a b l e  5, o i l  teeotve8 o f  khe
member  countr:e.+  of OPV increared by 36 per  cent f rom 466.3  b i l l ion  barrelr  in
1982 to  644 .5  billiorr  oatrelr  i n  1906, With the exception  of Algeria, Indonesia
and Nigeria, t h e  other 1 0  c o u n t r i e r  r e g i s t e r e d  a n  incteseo  i n  their reaervea d u r i n g
thir p e r i o d ,

32, With increasing world oil  demand since 1986, which is also erpocted to
continue for the rer t  of the  century, the rtrong porition  with regard to proved oil
reserves of the  member  countr ies  of  OPEC,  par t icular ly  in  the Middle  East ,  ie even
mote significant in the context of production levels and expectation@ for
a d d i t i o n a l  diecoveries  in  t h e  rest of  the  wor ld . With minor oxceptione,  all other
countr ies  have  been producing at  capaci ty and, i n  s e v e r a l  cases,  d e p l e t i n g  t h e i r
p r o v e d  re8erve8,  Fu r the rmore , a recent rtudy,  after taking into conrideration  the
to ta l i ty  of curnulstive  oi l  product ion,  proved and infer red  reoorvee and
undiecoversd  resources ,  hse pro jec ted  decl iner beginning during the period
1967-1990  i n  Braz i l ,  Co lombia ,  Pe ru , the United Kingdom of Great Britain and
Northern Ireland and the United Staten of America, during 1991-1995 in Argentina,
Canada, Egypt and the Soviet Union, and during 1996-2000 in Aurtralia, Brunei
Datuesalem and  Malays ia .  a/

33, In much a  s c e n a r i o , unlesc  u n e x p e c t e d  ourprireo  o f  g i a n t  o i l  dircoveries
materialise  i n  the  next  few yearr ,  g lobal  oi l  demand wil l  become increaeingly
dependent on rupplier from the vart reaervoa  of borne  of the member countrier of
O P E C  l
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"-hle 4 .  @WQf
PPE(: n/

(1962-1966)

Llcenred
era8

Year (thoucand eq km)
.- . .-.. ” _ ..-.- --- - - “._ -

1982 2 707
1983 2 565
1984 2 414
1905 2 178
1986 2 312

Isirmic Exploratory Dovelopnrnt
a c t i v i t y d r i l l i n g d r i l l i n g

( l ine-km) (number o f  wrllr.1
-_-. ------._I-- - " - - - - .-.. ._-. .". _...- -...- _.- ".

137 670 606 k/ 2 705 h/
126 554 474 2 032
116 186 454 1 577
101 923 358 1 224

86 971 242 946
--” -... .-- -p- -- --.---e--e -me.” _. -.- ---

aiNu.sQ~  l!kulhPrtrolrwa2, Qetroconcultrnta (United  Kingdom) Ltd.

n/ Accurste  information and data on erploration  and development in Iran
(Irlamic Republic  of) rnd Iraq wro not available for the period under review.

b/ Includorr  unusual ly  h igh level  of dr i l l ing  in  Venrrurla  owing mainly to
the  Or inoco tar  bol t  for heavy oi l ,

T a b l e  5. Qpez: nil..~-

(Millionr o f  bsrrelr)

-... .-*-.---“.---.--.- _- -..- -  .._- -  -.--_.-.--.-- .--_-_ “”  __._.--.-...-. ““--”  --  .-.--.---

Country
- .

Algeria
Ecuador
Gabon
fndomtsie
I ran  ( I s l amic

Rspubljc  et 1
Iraq
Kwai t
Libyan Arab

Jamehiriya
Nigeria
Qatar
Saudi Arabia
United Arab

Emirate6
Veneruels

1982
. . _^_.  ".. ..- " --

9 440.0
1 074.0

48l.B
9 550.0

55 308.0 51 000,o 5a 874.0 59 ooo*o 92 860.0 67.9
59 000.0 65 000.0 65 000,O 65 000.0 72 000,O 22.0
67 150.0 67 100.0 92 710.0 92 464.0 94 522,l 40.8

21 500.0 21 270.0 21 100.0 21 300.0 22 800.0 6.0
16 750.0 16 550.0 16 650.0 16 600.0 16 OOOoO -4 .5

3 425.0 3 330.0 4 500.0 4 500.0 4 50040 31.4
165 320.0 168 047.5 171 710,o 171 490.0 169 179.9 2.3

32 354.0 32 340,o 32 490.0 32 990.0 97 203.0 200.4
24 900.0 25 807.0 28 028.0 54 454.0 55 521.0 123.0

Total OPEC 466 252.8
km._

SourceI  OPEC Annuel

1963
I ” “. ._ . .

9 220.0
860.0
547.3

9 100,o

471 051.8

1964 1985
. ._-. "_ ^ . . . _ . . . . ..." _....""

9 000.0 0 820.0
1 181.1 1 181.1

518.1 677.5
8 650.0 8 500.0

510 411,2 536 976.6 644 4b9.0 3R.I

Buaar.tiP, 19R6 l

Per cant
change

198211986
. . .

-6.6
25,7
52,l
-5 .0
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34. While oil production in the momber countries  of OPEC had been declining duriny
t h e  p e r i o d  1982-1906,  aa dercribrd above, bocauro o f  t h e i r  swing  r o l e  i n  m e e t i n g
world  o i l  demand,  product ion  in other  o i l -orpor t ing  developing countrioa har  been
expandingt  it i n c r e a s e d  f r o m  2 . 7  b i l l i o n  barrelr  i n  1902  t o  3.3 b i l l i o n  barrela  i n
1 9 6 6  (xeo t a b l e  6 be low) .

T a b l e  6. u..~d~Lan_Qf-~ud~  ..oA 1 Aa ..davslopFng  ..Eout  r ioe

( M i l l i o n s  of  barrolo)

-- --._ - ---_ -.-_... _ -...._.C__--_. -..._------. ..- .--. -.... - _.________I....._  .___

1982 1963 1984 1985  1906 1987
.- -.-..___  - --_-.___...  - -_-. . ..__. . . . _.._.. .-- _-. .-- -.--- ...---- -... .^ -._._._-_ __..  . . . .

A l l developing countries 10 075 9 648 9 832 9 679 10 460 10 408

Member countries OPEC
O t h e r  o i l - e x p o r t i n g

counttiae
O i l - i m p o r t i n g  countrier

6 852 6 242 6 182 5 870 6 591 6 459

2 ‘I47 2 854 3 031 3 149 3 195 3 d91
476 552 619 660 674 657

--_____. __--  ..--- - . - _.._ - ---_. -- ..---. -_ --- ._.... ., . . -

&IA,Z~X~ Department  of  I n t e r n a t i o n a l  E c o n o m i c  a n d  Socia l  Af fa i rs  of  the  U n i t e d
Nations S e c r e t a r i a t ,  baaed o n  ~-..~~~t&.Qk f o r  1902-1986,  a n d  011 &aQ
m, 20 December  1987.

351 I n  a nmber of  non-OPEC oi l -onpor t ing  drvsJ.oping countries, rxploration  and
dovrlopmonL activitior c o n t i n u e d  t o  expand,  w h i l e  t h e  roverae wae the came  f o r  t h e
majori ty. O v e r a l l ,  l i c e n s e d  acreage, reismic  rurvoys a n d  exploration  a n d
devolopmont  d r i l l i n g  declined dur ing  thin per iod  (,ee tablr 7  be low) ,

_.- .- *___.___  .___._...  _-.. . . . . _...._ . - . . . . . .- . _..--..-  - __.._..  -. _ . . . . . . . .

Seismic Exploratory Development
Licensed area a c t i v i t y d r i l l i n g d r i l l i n g

Year (thourand  sq km) (lina-km) (number o f  w e l l r )
.--e-c--.- -.--. ..--.. *.-. .-. . . .- . ._ _ . . . . . I - . . . . - . ..___  --_ - . . ,

1902 1 324 146 402 455 1 485
1903 1 222 121 461 369 1 310
19114 1 222 111 368 381 1 389
1905 1 106 127 528 406 1 120
1966 1 046 111 693 350 1 039

---.-.- -.- .__..____.__  _.” . . . . . . . . . . . --. . - . . _ . _ ._ _.

a-1 ~~w.lL.Z$ftn&Li&&?,  Petroconrultantr  (Uni ted  Kingdom) Ltd.

a/ Exsluding  China.

I . . .
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36, While  explora tory  dr i l l ing  in  Mexico remained unchanged,  development  dr i l l ing
d e c l i n e d  conridotably,

37, Among the remaining countries, eignificant  explora t ion  and development
cont inued  iii Anqola, Colombia, Egypt, Oman  and Yemen, which joined the rank of
exportere a t  the a n d  o f  1 9 8 7 , In China,  al though comprehenrive  data  are  not
ava i l ab le ,  both erploratory and  deve lopmen t  d r i l l i ng  have  appa ren t l y  increared  and
new acreage awih*+:a to  forrign oi l  companies have included the  f i rs t  onshore permit .

36, Outside the member countrirc of OPEC, aa reported in the previous report of
t h e  Secretary-Qenerel  (eeo A/41/363-E/1986/1Ol,  t a b l e  I), e x p l o r a t i o n  a n d
deve lopment  effectivenrec  wae part i cu lar ly  high in  the  n o n - O P E C  o i l - e x p o r t i n g
d e v e l o p i n g  c o u n t t i r e  a n d  there  ie no reaeon t o  b e l i e v e  tha t  t h e i r  r i t u a t i o n  h a s
changed eince then, However , some of there  countriee (for example, Egypt,
Malayais, Mexico and Onan)  responded favourably in 1907 to the call of OPEC for oil
production cutbackr, a/ and dur ing thr  first h&lf of 1988 consultationr  took place
wi th  OPEC for co-ordinated  reductionc  in output in  order  to stabilise  o i l
prices. 71 To what extent such plane may become effective in the future and their
impact on future explora t ion and development  investments ,  par t icular ly  by foreign
oi l  corporationa, remrinc  t o  b e  aeon.

39. About  100 developing countr ies  and torritorieo  are importerr of  oi l ,  wi th  19
of them producing f,orne  of their requirement8 from indigenous resource6  and the
remaining countriot:  having no domest ic  o i l  product ion  a t  a l l ,

40, Oi l  product ion  in ti;?oa i9 countr iee  (Argent ina ,  Bangladesh,  Barbados,  Benin ,
Bo l iv i a ,  Rraril, Burma ,  Ch i l r ,  Chta d’lvoire,  Cuba,  Ghnna, Guatemaln, Ind ia ,
Jordan, Morocco, Pakistan, the Philippines, Suriname and Thailand) increased from
476 to  674  mi l l ion  barrel@  between 1982 8nd 1986,  bu t  almoot  90  per  cent  of  tha t
incrrare was d u o  t o  o n l y  t h r e e  of  t h e m ,  nmely, Argen t ina ,  Braail and India*

41, Overal l  explorat ion and development  indica tors  in  the  o i l  producing- impor t ing
countr iee , *\I i n d i c a t e d  i n  tablo 6 b e l o w ,  d o  not  ehow any  c l ea r  trrnd, Seirmic
activities,  a f t e r  a  drcreaae i n  1 9 6 3  and lQ04,  have  i nc r ea sed . S imi la r ly ,
development  dr i l l ing remained ra ther  s teady, but  e x p l o r a t i o n  d r i l l i n g  d e c l i n e d ,
orpecia l ly  in  1906.

/ . I .
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T a b l e  6.

(1982-1986)

---.--.---

Year
Licsnred  area

1 thourand  rq km)

Srirmic Esploratcry Dovelopmrnt
a c t i v i t y d r i l l i n g d r i l l i n g

( l ine-km) (number of wellr)

1982 3 397 196 873 705 1 748

1983 3 077 169 092 823 2 002

1984 3 869 168 786 699 2 115

1985 3 543 171 239 712 2 448

1906 3 578 194 $52 570 2 270
.--.-  .---.-.-.---e-P.

SQuwhu:  -lx, Petroconrultants (United Kingdom) Ltd.

42, In Argent ina, Bramil a n d  I n d i a ,  e x p l o r a t i o n , development and product ion  of oi l
and gae have been his tor ical ly  under the exclueive  control  of their nat ional  o i l
companies,  but in recant yearet foreign oil companies h a v e  aleo become involved,

431 In Argentina, oil production declined from about 184,000 to 153,000 bairrOl8
per  day dur ing 1962-1986, Explora t ion and development  dr i l l ing  dropped in  1986.
Argent ina’8 nat ional  energy  plan  to  the year 2000  aime a t  doubl ing  the  1986 level
o f  gas  p roduc t i on  and  a t  a  30  pe r  cant incresse in  o i l  p r o d u c t i o n . The plan
involves 3,000 exploratory  wells,  18,000 development wella, and 800,000 kilometrer
of seirmic  l iner ,  a/

44, In  Braoil,  o i l  p r o d u c t i o n  increased f rom 268 ,000  ba r r e l s  pe r  day  i n  1 9 8 2  t o
6 1 7 , 0 0 0  barrel@ par day  in  1986, Exploration drilling dropped to 147 from
335 wells, but development d r i l l i n g climbed t o 992 from 371 w e l l r b e t w e e n 1982 and
1966.

45, In India,  explora t ion drill ing more than  doubled  dur ing  t h e  period, increaoing
from 60 wollc  in 1982 to 147 wells in 1986, Development drilling, however, dropped
to 111 wells in 1986 from 120 wells in 1982 after reachiq  a high of 180 wellr in
1963. D e v e l o p m e n t  d r i l l i n g  i n c l u d e d  a de t e rmined  e f fo r t  t o  increare  o i l  output
f rom ex i s t i ng  fieldr t h r o u g h  secondary  and e n h a n c e d  r e c o v e r y  techniqurr. O i l
production inctoaoed  froin 144,000 barrel.  per day to 227,000 barrel6 per day during
the  per iod ,

41, Because  of growing oi l  dsmrnd at  7  to 8 per  cent p e r  y e a r  in  recent  yerro and
axpectations  o f  c o n t i n u i n g  incroaseo i n  t h e  f u t u r e ,  India’r five-yam plrn for
1986-1990 prov.dea  f o r  a tr ipl ing of explora t ion and development dr i l l ing  by the
e n d  o f  t h e  p l a n . Nevertheleri,  by the year 2000, India may have  to rely on a  much
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higher level of oil imgortr of about 700,000 brrtrlr par day, oven though domortic
product ion  may incrorro to  about 1  mi l l i on  barrelr pmr dry. 91

(b) a

47. In the group of 76 non-oil producing dovolopiag couatrioa, 20 of thorn had romo
crctivity  in petroleum l rglorrtion during the period 1982-1986,  but it har beon
continually decl ining, Thir lrrgoly rrfloctrd a gaaaral rlowing in the paw o f
acquioition o f  e x p l o r a t i o n  aorrrgo  b y  intornationrl  o i l  companior  a# ~011 aa thr
rrrly ralinguirhmrntr of rcrmsga oo~oib*tsd uaprorpoctive  ib vim of the droliao  in
o i l  p r i c e r  (IOO tablr 9  below),

Year
Licenrrd area

(thourand eq km)

Seirmic Mploratory Dav~lopmrnt
a c t i v i t y d r i l l i n g d r i l l i n g

(line-km) (numbor  o f  woll#)

1982 2 271.0 41 239 44 0

1983 1 808.5 60 402 33 0

1984 2 057.0 33 095 23 4 A/

19815 1 985.5 24 784 34 13 pi

1986 1 042.4 30 148 10 24 &/

n/ Development  wellr completed in the Sudan,  however no production w&s
ocheduled.

w Devrlopnent  wells completed  in Yemen, which beceme  aa oil l ⌧portor in
1987.

48. The oherpect  decline in enplorrtion  activity took plroe ha thir group of
countrior. African aountrior with unprovoa patroleum potontirl ware bffrotob the
moat. In those Africaa eouatrlrrs  in whiah orplorrtion  rotivity took plaao in 1996,
fewor wet110 were drill& @ad ooly five erplotrtory  wellr wore canglotod ie thrw
aountriea, all of which proved to bs dry, down from 16 rrplosatory  wrllr drillrrl  la
savon countries  in  the previour year .



49, Grploration  actorgo  under liconcr  i n  thorn  Afr ican countriea  c o n t i n u e d  t o
decline,  with the total arm down by about 10 prr cant in 1986 from 1985,
continuing a downward trend in which overrll  licenrod  acreago  has doclinod  by about
2 3  par cant botwoon  1982 a n d  1986, Howovofr licenring  a c t i v i t y  continued  t o  t a k e
placr in 1906 in rovaral  of there countrier with award8 announcrd  or  acreage opened
for bids. Now acreage  was awarded for the first time in Zambia, while in Ethiopia
and Saychollo8  l croago offered fail.6 to attract any bids. A d d i t i o n a l  permitr  vore
gran t .6  in Kenya and Somal i a  and s ign i f i c an t  r i gh t -ho ld ing  changes  alro t o o k  piece
in thr  Unitrd  Republ ic  of Tanrania. A c q u i s i t i o n  o f  erplqration  acreago i n  thou.
c o u n t r i r r  rsflrctr continued intatert i n  t h e  e n t i r e  Eart A f r i c a  rift a r e a ,  whrra sn
incrorro in exploration drilling ix l xpoctecl, e8pecially  in those countries that
had l x t e n r i v e  reiamic data  acquirition  programmoo. Howovo  r , rubstantial  docreaoar
in rxploretory right-holding8 wore reported from Mali, Sierra Leone, Liberia, Togo
and tdadagaacar , while  Sonogal r e p o r t e d  increarer  i n  wploration a c r e a g e  o v e r  the
proviour year.

SO, I n  A8ia, e x p l o r a t i o n  licenring a c t i v i t y  i n  Papuu N e w  Guines increared
rignificantly,  with 14 new exploration permit@ being awarded oinco January 1986.
The dircovery of oi l  in 1986,  wi th  recoverable  ret8ervo8  es t imated at 400 to
600 mi l l ion  barrole,  indicated that Papua New Guinea could  becomo  a n  e x p o r t e r  i n
the 19908, I n  Nopal, o f  1 0  e x p l o r a t i o n  block8  offorrd i n  1965, o n l y  1  b l o c k  wax
t a k e n  a n d  the firrt rrirmic  rurvey  was c o n d u c t e d  i n  l a t e  1986, Exploration
dr i l l ing  ha8 never boon  attempted  in  Nepal  but the operator of the block wax
committed to drill  a well by mid-1990, F u r t h e r  8ei8mic  rurveye  i n  Nopal Were  t o  bv

carr ied out by Petro-Canada under  a throw-year  rricmic explora t ion ,wogranm.

bl, A number of Latin American countriar  of the group, Bolise,  Quyana and
Honduras, Opened  up  e x p l o r a t i o n  a c r e a g e  t o  intarnrtional  o i l  c o m p a n i e s  i n  1YLlri.
0011x0 callod f o r  b i d d i n g  i n  early 1 9 8 6 , for 11 onrhoro and offrhoro bloekr.
Liconrod acroago  in Bolire  increased in 1986 with 10 companier  or qroupx holtlIny
13 licrncer to ta l l ing  about  24,3W rq km in  1985,  However,  there was n o
e x p l o r a t i o n  a c t i v i t y  c a r r i e d  o u t  i n  1 9 8 6 ,

52, In  Quyana, negotiations  were being  conducted  on an appl icat ion for  an
rxploration p e r m i t  in t h e  continental  rhelf are&. In Honduraa,  i t  was repor ted
that  three onrhore hare8 ware being held  by thrro companies  and reconnsiannce
rurvry8 were conducted ,

53, Na tu ra l  gas  hre o f t e n  b e e n  t h e  b y - p r o d u c t  o f  petroleum  e x p l o r a t i o n  and
devolopmor! t , Inderd, much of  tha natural  gar produced  in  the developed countt-ier
ic l eeociatsd with oil,

54, Novrrtheleer,  na tu ra l  grr rooerve8  and  plstent.ial  reeoLrcem  c o n t a i n  a 8  much
rn@rqy  a6 oi l  in  the  developing world .  Houewr, known gae prone area8 aad
countr irr  have often boon avoided by rxplor8tionistr,  oincr market@ were dif f icul t
to devaloy btacauoo  of high invertment requiromentr  in  t ranspor ta t ion and
dirtribution eyetome,
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55, Th8 dovelopmont o f  l i q u e f i e d  n a t u r s l  gee (k&O) tuchnologier i n  the part
20 yrars and their use for oxports of Algerian and Libyan gas to WOOtOrn  &uroQo  and
gaa from Brunei and Indoneria to Japan hava given rice to x nwnb@r  of plrnnrd
jXOjeCt8, Whi lo *port domand appoarr saturated at present, 88pecially  in Western
EUrOQO because of gas discoverir8  in the North Sea and a Signifhant  espanrion Of
Soviet  oxportr, much will depend in  the future  on  t h s  v i a b i l i t y  o f  coal-fired a n d
nucl8ar gowar plan0 and choices made for both economic and WWirOMWntal
ronridoratione, as well l a general economic drvelopmento  in other 8eCtor8.

‘16. As alrrady indicated (000 table 1 abovo),  gas consumption har incrrarrd
wwmiderably  in the developing countrimst  s imilar ly  wi th  gas  product ion,  as rhown
ln tabla 10 below,

(Idlllion  cubic metres)
-.v .--- . .-. ..e-__-. . _- _- . . -. - .-. .-- - ^ . . . -._ -.e_ -__ .- ._-.* e-e--.m..... -- . ..- -.- ..-

1982 1906
- .-. --.-.e . . ..__ __._._._*___.-__CI-- ____-- .__ -.-.a._._.__ _____..._- _..- . .-. . .-.-.....  _....-_ PI..---. ..e.

All developing countries 174 409 234 076

Member countrioo of OPEC 74 291 120 927

Nnn-OFE(:  o i l - • s p o r t . i n g  c o u n t r i e s 67 346 6 6  264

Oil- Importing countries 32 772 47 665
,_.____  -. ._.....-_ - _^_ -.. . . . . . . _.*--- --.. --..a..--

Sour El 1 DeQartIWnt  of  Internat iona l  Economic* and Social  4ffairs of  the Unitod
Nkrr Ions Secre tar ia t ,  based  on the  C;nergy,. St.atisticv  Y88rlwk, var ious  i88uerl

57 . Investment con8traint8  in gas drvelopment  snd uttlioatioN  in recant years have
pt\ti(Jd  somewhat. beCaU80 Of the WillinQI~888  OL tranAMt.iOml  Oil C!OrpOtatiOnS  t0
pt\r t ivipnte in exchange for competitive pricing and lfberalioation of exchange
r~?nt.xolr;  ilr drvsloping  c o u n t r i e s  ( f o r  emmylo,  E y y p t  and Pakirtnn), M u l t i l a t e r a l
f  itlnncftil nger1cior h a v e  al80 boen playing  nn irrc!rs8rinq r o l e  in t h i s  s e c t o r ,

50 * Cool1  production in the devolopinp  co~~ntrfer increarad from 761 to  991 mil l ion
tonrc lwtwean 1982 and 1986 ( see t s b l e 11 below).
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Tablr 1 1 , Pmd~O&AQl.id...~-.ins‘W

(Milliona of metric tonr of coal l quivalont)

- _-.-.-  ._- _--__ ._ .-__.-_ .._.-_ -----..--.-:- .-

1982 1986

All  developing countries 761 991

Mombett  countries of OPEC 1 3

Other oil-rxporting countrirs 619 809

Oil-importing countries 141 179
-_ _--_.- ---. .-

8-a Dopartmant  of  International  Eeonomio and Social  bffairr of  the United
Nations Iecretariet,  bwed on the Q ,  

89, China is by far the moat important coal producer in the developing  world with
ito output  of  613  mi l l i on  ton8 in  ~986, accounting for 62 par crnt of the total.

60. hong t h e  o i l - e x p o r t i n g  daveloping countrial, in addition to China, only
Colombia expanded it8 coal output during the period from about 5 million to
10 mil l ion tonr,

61, In the group of  oi l - importing Qmvaloping  countries, India incraared coal
production f rom 109 mil l ion  tons in  1902 to  140 mil l ion ton8 in  1986.  Other
i m p o r t a n t  producers  inc lude  Braoil, the Republic  o f  Korea a n d  Zimbabwe.

62, The future of coal production in China and India appoarr promiring  becaurr of
the magnitude of their indigenour re#erveo  and reaourcoor In a number of other
developing countrios, considerable effort ic alro  made to  davrlop  won relat ively
@mall  resorve6  f o r  domertic  demand acd export@. In  recrnt yoarar in  add i t ion  to
Colombia,  Indoneria and Venelrurlc.  have al60 ontorod  the export  market . Howevo r ,
the prevalent optimicm  exprasrod  during the period of high onorgy priceh that
impor ted  coal  could  bo ured widely, erprcially  in  oi l - importing developing
counttier for electricity goneration  and other uues (for l xunple, comsnt  plantr),
hae not matrrialiard  becauo of a variety of factorc, including economic recession
in many developing countrier, coots  of infrartructure, upfront  heavy capital
invertmont  requiromentr, and,  perhapc mort  important ,  dec l in ing  o i l  pricer. In
thie context it may be noted that contrary to the l tperionce of the developed
market economies, where rersidual  fuel oil consumption drcrrarod from 8 to 4 million
barrells per day botwesn  1970 and 1986, in the developing countrier  it increared
from 1.3 to 2.8 million barrele per day during the came period, J,Q/
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63, Amonq  6ourcoa of primary rlrotrioity  ia the developing world hydropower ir by
far the moot important,

04. Ilinoo 1970 world produotion of hydroolootricity  bar almort doubled from
1,160 billioa kilowatt houtr (LWhr)  to 2,014 bi l l ion kWh6 in 1986. Out of thir
inaroaro of 846 bi l l ion kWhr,  397 bi l l ion kWhr  was addrd in the doveloping
countrimr,  299 billion kWhc irr thr 4evOfopOd markot  l coaomioo and 138 billion kWhr
in the centrally plaanod ~coaomia~~

6s. Since 1 9 8 2 ,  drvolopinq  aountrlor have addrd 1 1 4  b i l l i o n  kWhr,  ao indicated  i n
the fol lowiaq tablo,

T a b l e  1 2 ,  mafm

(Billion kilowatt hourr)

--* ---... --

1982 1986

A l l  dewloping  countries 470 S84

OPEC member countrimr

Other o i l - export ing  couatrior

Oil-importing countrier
t --._.-_.. . . . . 4.-Cw.m-...-..-  ..w --.. - - -

28 43

144 180

298 361
.-----a-- - da_ _ -- .-...--.._-- - - .

-1 Doprrtmant  of Kntornatioaal Economic and Social Affair8 of the United
Nation@  S e c r e t a r i a t ,  b a r e d  OI? thea, variour irruer.

66, Several  developinq countrior participated in thir incroaro in hydropower,

67, In the member countriar of OPEC, Vonexuslr  was by far the moot important, but
riqaificant expaarionr  rho took place in Ecuador and Indoneria.

68. In the non-OPEC oil-exporting developing countries, China accounted f o r  more
than half of tha output, but other important producer0 includsd Colombia, Egypt,
Merlco,  P e r u  rrrd Eairs,

19. In t h e  oil-importinq  counttier, War11 dominated thr picture with half of the
outputs other important produoerr included Argrntfaa, Chile ,  India,  Pakietan,
Turkey and Eambia.



A/43/476
English
Page 20

70. In 1986, the developing world produced 29 per cent of the world's
hydroelectricity. Unlike the developed market economies, however, only a small
part of their hydropower potential has been exploited, mainly because of lack of
markets near the sites and a variety of other factors, including the lack of
capital and of regional co-operation.

71. Recent advances in superconductivity with their promise of eliminating
transmission losses, once out of the laboratories and into practical applications,
may offer new opportunities for intensified utilization of this energy potential of
the developing countries, especially at the subregional and regional levels.

72. Nuclear power has been a disappointment in the developing countries since its
early hopes that it would "provide electricity too cheap to meter".

73. By 1985, out of a total of 350 nuclear power plants in operation in the world
only 19 were in the developing countries, namely, Argentina (2), Brazil (l),
India (5), Republic of Korea (4), Pakistan (l), and Taiwan (Province of China) (6).

74. In addition, 19 plants were under construction in: Lrgentina (l), Brazil (2),
China (l), Cuba (2), fndia (6), Iran (Islamic Republic of) (2), and Republic  of
Korea (5), out of a total of 175 in the world. At the same time, orders were being
considered for 12 new plants in: Brazil (2), China (4), Egypt (2), India (2), the
Philippines (1) and Turkey (1). La/

75. In the aftermath of the accident at Chernobyl in the Soviet Union, in
April 1986, several of the plants under consideration for new orders have been
postponed or cancelled.

76. For economic and safety considerations, the future of this source of
electricity in the developing countries remains problematic and all alternatives *
may be expected to receive very careful evaluation in the future on the basis of
realistic price projections of conventional fuels and costs of nuclear power,
including decommissioning and disposal of radioactive wastes. JZ/

2E. New as renewable sources of energy

77. As stressed in the Secretary-General's report to the Committee on the
Development and Utilization of New and Renewable Sources of Energy at its fourth
session (A/AC.218/15). the current abundant energy supplies pertain to the
commercial sector of the global energy economy, The rural sector in developing
countries, which relies heavily on traditional sources of energy, continues to be
largely disconnected from international energy markets and does, therefore. not
benefit from current relatively easy supply conditions of commercial sources of
energy. Instead, traditional sources of energy, especially those based on biomass,
are seriously depleted. This demonstrates the importance of new and renewable
sources of energy in developing countries.

78. The share of new and renewable sources of energy consumption in developing
countries remained largely unchanged during the period 1981-1985, but they

/ . . .
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contr ibuted about 30 pot cant of  total  enorgy consumption,  57 per cent in Africa,
38 par cent in Latin Amsrice and 20 per  cent  in Aria a n d  thm Pacif ic . Hydropower
contributed 55 per cat and fuel wood (including charcoal) 38 pr cent ot all new
end renewable taourcoa  of energy (eee table 13 below).

Table 13, Enr~A~iaZlY~QPiPQ..rreringr.--l94A  41pd m8

(W.llionr of metric tons of oil equivalent)

-..-_ .---,. -- . . -- .*_ __ ___  .._._.._._.  . . _. ..__._  _ _ _

-.-
1 9 8 1  1985

. .

Patroleum 51 61

Natural gae 14 l b

Coal 5 5

Nuclear energy 0 0

Lat.in Amorica
and tha

-. .$A1 ihb.AA. .
1901 198s

. . - . .

205 197

$7 65

16 20

1 2

143 176

422 460
.

.__“_.. “..,.... ._- . ._ .-_-.. _._...___..__

Aeia
e n d  the

. . PAslPlr.. . . . . :JQbL.
1981 lQS9 lOill 1985

_. _ _ . . . . . - -

i!QO 348 546 606

49 74 120 195

434 593 455 820

4 14 9 18

226 266 442 SSl

1 003 1 297 1 588 1 948
. .

source 1 “Implemrntation  of  the  Nairobi  Proqrammn  of Action for  the
Devolopment end Utilisation of New end Renew&lo  F~o~coo of Energy”! report  o f  t h e
Secretary-General  (A/AC,216/15),  25 January .l.QUB,

79, The report of t .he CornmAtte@ on the Dmvelapment. and Utilisation of New and
Rmnawrbla Sourcer  of Energy, which will  be submitted to the General  A8aembly  at ite
f o r t y - t h i r d  ma@ion, contrine  8 f u l l  evaluetion  ut progrorerr  m a d e  i n  thir fiald, &3/

F, Fcxoceet to  Lho  y.lBAr.. 2QQQ

80. An indica ted  in tab le  14  be low,  product ion  of  energy in the  developing
countrlea in 1986  wae in aggregate equal to production in th# doveloped merkat
economior . Howover,  by the  yo&r 2000,  energy product inn  in  the  developing
countrloo ie erprctod t o  incroarr a t  a  m u c h  fortrr rrto t h a n  either i n  the
developed market and in the contrrlly planned oconomfe##, A  l i t t l e  leoo  t h a n  h a l f
o f  this a d d i t i o n a l  product ion  ir erprctrd to  de r ive  f rom a d d i t i o n a l  supplioa  o f  o i l
and gatt, perticularly  from mveilable  over-production crpkx!itier in tho member
countr  io8 of OPEC.
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Tablo  1 4 .  wvrrraductionin

( M i l l i o n s  of  barrels of  o i l  equivalent  pe r  day)

- - - - - - - . ,. -. . .

1 9 8 6 2 0 0 0

-w*--. -_I- -.

Developed mrrket economies

COSl 2 0 . 0 21.0
O i l 14.3 11.0
Na tu ra l  gas 12.1 12.0
Nuclrar  power 5.1 10.0
Renewable energy a/ 5 . 6 10.0

Total primary energy 57,l 6 4 . 0

Cent-a l ly  p lanned economier

Coal 16.0 19.0
Oil 12.7 13.0
Natural gar 11.5 14.0
Nuclear powor 2 . 4 7.9
Renewable energy A/ 1 .8 4 . 0

Total primary energy 44.4 57.0

Developing countrier

Coal 15.1 23.0
Oil 29.1 50.0
Natural gas 4,2 13.0
Nuclear power 0 .4 1.0
Renewable e n e r g y p/ 9 . 6 1 6 . 0

Total primary energy 5 6 . 4 103 .o
.  .----.e  - -  .-.--- m_-  .._- ---_  __.._ .___.......  .._,,_  ,. ..--. _. _..._ _ _ _  .__

&QU~ESI  Depa r tmen t  o f  International  E c o n o m i c  and Soc ia l  Af fa i r s  o f  t h e  Unit.ed
Nationa Secretar ia t ,  bared on the repor t  of the  Secretary-General  to  be  sohmitt.ed
to  the  Genera l  Aosembly  at it6 for ty- third resrion ent i t led  “Overal l  socio-economic
perrpect ivs  of  t h e  world  economy to the year 2000”,

81 Modern  renewtile aourcea  only (e.g. hydropower,  geothermal ,  e tc . ) .
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IV. INVESTIdENTS  AND CHANGES IN PETROLEUU  INDUSTRY STRUCTURE8

81. Comprehenrive  da t a  on  cap i t a l  invertmentr  i n  p e t r o l e u m  i n  t h e  d e v e l o p i n g
COUntrhti  a r e  n o t  a v a i l a b l e , Some  i n d i c a t i o n  o f  i n v e s t m e n t  trends,  howeverr ir
provided by actual l rpenditurer of national oil companirr rnd inwrtmentr  by
tranenational o i l  c o r p o r a t i o n s .

b2. With  regard  to  t ronrnat ional  o i l  corporationc, lower oi l  prices rince the
early 19808  have led to a downward trend in invertmeatr  in petroleum orphrhtion
and production, The impact  was part icular ly  severe  i n  1986 becrure  of  the Oil
price collapse of that year. D e s p i t e  t h o  r e l a t i v e  s t a b i l i t y  o f  1987, uPcottriotiO@
and frare of  yet  another  o i l  pr ice  collapee, coupled  wi th  the  wor ld  fiarncirl
i n s t ab i l i t y  and  ite eCtact6 on o i l  cotporatione, have worked rqrinat a d e f i n i t e
rerumption of petrolem invertmente  world wide, Ae iadicatod i n  t h e  m
sUr_uey  lPUB, 141 o i l  e x p l o r a t i o n  expondituros  by  t ho  seven  major  o i l  comprniar  from
the  Uni ted  Sta tes  and Wertern  Europo (British Potrolewn,  Exron, Gulf  Oil ,  u/
Mobil, Royal Dutch/Shell,  Chevron, Totaco) drcreared to $4.9 bil l ion in 1986 from
$ 9 . 2  b i l l i o n  i n  19621  invectment  in product ion  fe l l  f rom $19 .6  bi l l ion  to
$ 1 1 . 3  b i l l i o n  d u r i n g  t h e  rye period,

83. Similarly, capital expenditure@ of Unitod Strteo companier  abroad have also
b e e n  reduced cubstantially  mince  1 9 8 2 ,  as ind ica ted  b e l o w  i n  tablo  15.

( M i l l i o n s  o f  dollar.)

. ..” -* .-*_-*  . . . .- - _-  --....-.” . ..-a-

A c t u a l  o t p e n d i t u r e r Latest plrnr_._ “__ .-- ..“. . ...” .___.--  . . . . _ II_ -VP
1982 1983 1984 1985 1986 1987 1908

..“. . .-. .- e-e* “. __...” ..* *..s ..“. -.--- “I_
Devolapad mnrket ecdiomier 11 437 8 939 8 Y26 8 733 6 055 6 039 6 261

Aurt.lHlia 678 538 435 327 534 536 505
Canndcl 3 380 2 375 2 547 2 665 1 488 1 650 1 922
Wetit  tirn Cv t-ope 7 252 7 670 5 822 5 626 3 829 3 661 3 654

Developing codntriec 6 270 6 466 4 928 4 620 3 297 3 252 3 547
Latin Amet i.!B 1 915 996 822 950 720 619 628
Af ricu 2 350 1 770 1 368 1 421 925 918 965
Middle Cant 638 661 571 437 297 236 234
Aeia and the Pacific 3 368 3 032 2 166 1 613 1 354 1 479 1 720

T o t a l 20 360 15 915 14 124 13 673 P 606 9 462 10 010
. . . .-. ._._.-.. - -. ..- . ..*-e.- . ..--.m.  -.-_m

-1 Deparbnent  of International Economic and 8ocial  Affairr of the Uaitrd
Nation6 Secretariat, bared on the report by Ellsn  X, Herr entitled “C@tel
expendi tures  by major i ty-owned foreign affilirter of  U.S. Companiee, 1906 rqd
1917 I’, $wypy QE;_Curr.ffnt-BuRiPuR  (Waohington, D.C., Uni ted  States Dopar tment  of
Commsrce, October IPBQ and Geptember  1987),  and 1QcI..&. ,  1987 and 1980,
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84. Investments in the developing countries fell from $8.3 billion in 1982 to only
$3.3 billion in 1986. Among the developing Countries, the main recipients were
exporting countries such as Colombia, Ecuador, Egypt, Indonesia, Malaysia, Nigeria,
Peru, Trinidad and Tobago and the United Arab Emirates.

85. The stabilization of oil prices in 1987 and expectations that any declines
would be of short duration have led to some increases in investment plans, but
their levels remain considerably lower than pre-1986 efforts.

86. In the energy deficient developing countries, investment plans by national oil
companies have remained relatively strong, perhaps because of their severe oil
import bills during the 1974-1985 high oil price period, their expectation of high
rates of growth of petroleum demand in their economies in the future, the lack of
alternative energy sources, and expectations of higher prices once the current oil
glut on the world markets may reach scarcity levels once again.

87. In Argentina, the national energy plan calls for investments of $25 billion by
the year 2000. u/

88. In Brazil, Petrobras was planning to increase its annual exploration and
production budget from $2.31 billion in 1986 to $3.3 billion by 1989. 171

89. Similarly, India's 1986-1990 plan provides for investments of $12.6 billion,
of which $10.6 billion would be devoted to exploration and development. .U/

90. The implementation of these plans, in addition to the mobilization of domestic
financial resources will require access to the international capital markets and
further financing from multilateral and bilateral sources.

91. .A brief analysis in the World Economic Survey 1988 focuses on recent and
prospective changes in the structure of the world petroleum industry that require
monitoring and evaluation with respect to their eventual impact on supplies and
prices. he/ Similarly, lower oil prices and the instability of the financial
markets have already led to a considerable number of oil company mergers and
consolidations and this trend is expected to continue. This may have a
considerable impact on exploration and development in the developing countries,
particularly because of the financial shake-up of so many independent oil
companies. Such companies had met with success, especially in North America and
the North Sea during the high oil price period, and had begun an expansion in
several developing countries in competition for new acreage with major oil
companies. Their reduced number and financial capacity as well as their
contribution to competition is bound to influence conditions in host countries.

92. Changes in policies of member countries of OPEC, which, since 1986, have aimed
at increasing their share of the oil market, may also attract additional interest
by the oil companies because of their demonstrated exploration effectiveness,
possibilities of additional export volume in a growing market and well established
relationships in existing exploration and development agreements. Such a
possibility may be further extended to those member countries of OPEC which had
nationalized operations in the past because of new relationships exemplified Ly

/ . . .
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joint ventures in downstream investments (refining and marketing) between oil
companies and member countries of OPEC,

93. In view of the lower corporate cash flows and the lower level of oil prices a8
well as changes in the structure of the petroleum industry already mentioned,
non-OPEC oil exporting and energy deficient developing countries have generally
been revising the conditions of long-term exploration and development,agreements
with oil companies in order to attract investments.

94. Incentives, which have been incorporated in such revisions, have focused on:

(a) Acceleration of cost recovery:

(b) Increase in the share of oil output to the oil company after recovery of
costs:

(c) Lower participation rights of host Governments after discoveries are made:

(d) Lower tax rates, including royalties:

(e) Reduction or removal of oil price COntrOlS, especially for oil sold in
the domestic market of the host Government;

(f) Foreign exchange liberalization;

(9) Reduction in training requirements for local personnel;

(h) Commercialization  of gas discoveries through competitive pricing;

(i) Reductions in drilling obligations where exploration does not appear
promising.

95. Several developing countries have instituted a variety of these revisions
including Angola, Argentina, Brazil, Egypt, India, Indonesia, Liberia, Malaysia,
Morocco, Nepal, Nigeria, Peru, the Philippines, Seychelles, Sri Lanka, Trinidad and
Tobago and Tunisia. Other developing countries enacted new legislation which in
effect revised previous conditions. a/

V. NEW METHODS AND SOURCES OF ENERGY FINANCING

96. In the energy sector, traditional sources and methods of financing in the
developing countries have varied according to special considerations for each
source, including its capital intensity, ownership and marketability of output in
either domestic or foreign markets.

97. In the primary electricity sector and new and renewable sources of energy,
financing has mostly been through the investment of public funds through government
agencies that, in addition to their own resources, have borrowed from the
international capital markets as well as bilateral and multilateral financial

/ . . .
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iartitutioar,  inoluding  arrditr f rom equipmrnt  manufac tu re r8  quit@ o f t e n  w i t h
ar8irtsace  from export credit guarantee organiaatioar o f  the dovrloprd  mark&
l OOlWldOO ,

98, booruro of the reorarioa  in  10 many of the developing countrier  and the i r  da.0
indrbtrdnora  i n  t h r  p a r t  few yoaro, ruch f i n a n c i n g  har becomo mow problomatio  aad
romo now mothodr  have boon uador conrideration.

99. I n  t h e  electricity rrctor, f o r  eramplo, i t  haa b o r n  reportod  t h a t  Turkey  hsr
daoided to go ahoad with three coal-fired power plrntr of an aggrogato capacity of
2,460 NW to  bo conrtructed  under  Bui ld-Own-Transfer  (B.0.T.)  aprormentr.  Under
thio formula,  foreign oontraotorr  rairr the  fundr  for a par t icular  projec t ,  bui ld
it, and  oprrato it for  a  rpooifio  p e r i o d  - p r o b a b l y  1 0  or  1 5  yoara - u n t i l
iavertmaatr  are rocovorod. Af torwardr  , ownorahip  i s  tranrforrod t o  the hoat
count rye The Qovrrnment  o f  Turkey  ha r  alro conrridrred  the  conrtruot ion  of  50
hydroeloctrio  projectr  and a  nuclear  power plant  under rimilar  arrangomontr,  211

100,  In  view of awere power ehortagos  and orpoctetione  o f  high rate8  of growth of
e lect r ic i ty  demand, ruch now arrangemontr  may ho expected to erprnd in the future,
bocaure  o f  the d i f f i c u l t  f i n a n c i a l  rituation  o f  p u b l i c  utilitirr  i n  m a n y  developing
countribr  , Corrign p r i v a t e  aoctor  p a r t i c i p a t i o n ,  p a r t i c u l a r l y  i n  elrotricity
rupply brrod on n e w  and ronewablr  sourcea of energy,  part icular ly  for drcentralirrd
ryrtoma,  ha8 l lro beon euggertod  &I another possibility,  which might a100 include
debt rwapr in view of the relatively large local currency l rpearoa involved. 221

101. Coal devolopmrnt  hrr rscoived  invertmrnta  of public fund8 ae the elootricity
rector in romo couatrirr  (for example, I n d i a ) ,  b u t  i n  otherr transnational
oorporationa  have boon active in  a  few oases (for orample, Colombia  and Indoneoia?.

102, In  pe t ro l rum, aa i n d i c a t e d  previourly, the ma in  sourcea  of  f i nanc ing  continua
to  bo n a t i o n a l  o i l  companioa and transnational  o i l  corporationr with  addi t iona l
fuadr c o m i n g  f r o m  aome b i l a t e r a l  and m u l t i l a t e r a l  eources,  Ar far a~ the latter
a r e  conoernod, :hr cont r ibut ion  of thr  World  Bank,  inc luding the International
Dovolopnant  Araociation  and the fntrrnational Finenco  Corporat ion,  romaine crucia l
in a number of countriee.

103. A  few d e v e l o p i n g  c o u n t r i s r  have  alao ndoptod  novel  meaeurea w i t h  thu o b j e c t i v e
of increasing  thei r  own fundr  to  be  devoted  to  explora t ion  and dovrlopment, I n  the
p a r t ,  Yozico h a d  a  rpecial  g a s o l i n e  t a x  t h a t  was u r o d  f o r  t h i r  purport, a n d ,  more
recently, the Republic of Korea l etabliahed a Petrolsum Buaineee  Fund that bar boon
financed with  aurchargoa,  par t icular ly  on crude oi l  imports , Financial l rriatanae
from thir Fund bar boon uesd in order to oncourrAge firms of the Republic of Koroa
to par t ic ipate  in  foreign oi l  development  venturer,  231
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VI, CosICLUIIoN8  AND SUO~ICBTIONII  POR F'URTIMR ACTION

104, Thr energy orirer of the 1970r have boon  followed  by the rbundanco and won
*:wpluB capaaitiw in l nwgy rupplior  of tho 1900s. Yet, thr ourront rtato of
affairr h a r  been reaohod  i n  an  aatrqonirtic mannor  t h r o u g h  maaaivr  invortmrntr i n
high-cost onorgy aouroel and by oonrorvation and more l ffic’xt rnorgy utilirrtion,
The global energy ritustion at prorent lo oharaatrrixrd  by thr unurod oil and gag
production capaoitio~,  l apooially of the member countrior of O?LC, while higher
coct energy xourooa  are dovrlopod and urod in tha drvrloprd market and the
centrally plannod l oonomier~ rurthormore,  aomr of thew onorgy 8ourcea are more
drletrriour to  the g l o b a l  rnvironmont,

105. T h r  enrrgy drfioient davoloping  oountriom,  howovor,  hew n o t  b o r n  able t o
adjus t  to  the  chenqrr in  the  g loba l  rnorgy aiturtion, main ly  booauao  of their l ack
of  f inanc ia l  rooourcoa  and faohnologior. Their onorqy import bill, although much
lowor a t  prreent  t h a n  i n  tha 1980-19118  period,  at111  weighr heavily  o n  t h e i r  t o t a l
foreign sxchsngo, With inorraaod  mobiliartion  of  their limited  capital  and
incroarred  l osietance from romo bilaterrl and multilateral aourcear they havo been
rblo to oxpand their l proration and drvmlopmont l ffortr for indigrnour onergy
xourcos but only a few of them havr been euoceorful onough to drorram their import
dependence deepite their rluggixh economic erpanrion, which  rerultod in  unucually
low growth ratoc of their onargy demand,

lOR, Highor oi l  pricoa had attractad invectmclnt8  from the tranrnational  oi l
corporatlonc  l e well aa a growing number  of indopondrnt  oil oorporation# and
national oil oompanios  from the developed world, Lower oil pricoa, however, have
already rerultrd in an invrrtmont  rlwnp and a reduction in the numbor  of poesible
invaetors f o r  t h r  future,

107, A  few d o v e l o p i n g  countrier ,  more fortunate in their economic drvolopment
parlormrncr  in  recent  youra, have beon l bla to maintain and even plan for increarer
411 their enorgy drvrlopmont effort@. Other@ have b o o n  rrvising t h e  conditione  f o r
invartmentP in  a l l  rnorgy  rectors wi th  the  hopa  of incroacrd f inanc ia l  f lows  in
t h e i r  direc+.ion,

108, W1Y.h  a  rooumption o f  economic  growth  in  t h e  developing countrwe, the ir  energy
demencl  ix rxpoctod  to grow at a higher rata than in the developed countrims  and the
import dopandonco of oil-importing developing countriro will brcome oven moro
pronounced, Thix 18 l ikely  to  hrppon during the nant decade whrn it  is  erpoctod
that world rnrrgy drmand, srpecially  for  o i l ,  w i l l  onto again increase thr  ro le  o f
o i l - export ing  countr ies  wi th  poseible  preerurer  for highor pricec in  the  abeence  o f
intsrnational  co-operation between producera  end conswnere.  In thio connection,
there ir a continuing need for intrrnational co-operation in order to  0n8ure
aLability  in clnorgy inveatmrnte, production and coneumption  pattorne, and tho role
of the ‘Jnitod  Nation6 in promoting ouch co-operation dosower  rrriour concideration.

109, I n  v i e w  of  t h o  c u r r e n t  rituation  a n d  rnrrgy  prorpocta  t o  t h e  your  2 0 0 0 ,  t h r
nerd for  8pecirl  meaaurea to  acrirt energy  drficient  doveloping countr ior  in  the ir
energy exploration and devrlopmrnt effort8 remain8  important. A porsiblo  evenue
for  international  co -operat ion  in  th i s !xucial f i e ld  can  rtart  at  the  for ty - th ird
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roeeion  o f  t h o  Qonoral  Aerembly, which may wirh to rrcomnond the formulation of a
comprohenoive  programme of action for the onrrgy deficient  doveloping countrirr in
order to l cceleratr their exploration  and development  of indigenour energy
rwouroen. Such a  programmr  might  bo in i t ia ted  wi th  the  co-operation  of interertrd
Qovornmontr, t h r o u g h  a  coun t ry -by -coun t ry  ourvey of  ava i l ab le  onorgy  p r o j e c t i o n s
and planr to  the your 2000, Tho  rrrultr of such 9 aurvay, and thoir implicat ions
for increarod energy rolf -reliance, c o u l d  t h e n  b e  submitted  to  the Ooneral Aesembly
a t  itr f o r t y - f i f t h  rerrion f o r  f u r t h e r  coneidrration,

A/ Above 10 per cent of national commercial primary rnergy consumption,

21 &K-V ( U n i t e d  N a t i o n r  p u b l i c a t i o n ,  Tales
No. E.88,II,C.l),  tabla V.3, p, 85,

31 World&.w~ (Unitrd Nationo publ ica t ion ,  Salor
No, E.88,II.C.l),  table A,III,14,  p. 1 7 1 ,

41 Fadhil  0, A l - C h a l a b i , “The  cawea and the implioationr for OPEC of the
o i l  price  d e c l i n e  of 19t36”,  v, rpring 1988, p, 2,

Joaoph P, Riva, J r , , Wil dietribution  a n d  p r o d u c t i o n  potentiUl”,  Q&.AxM
, 18 January 1988, pI 59.

61 ~--WY-. (United  Nation8 p u b l i c a t i o n ,  Sales
No. E.87,II,C.l),  pa 106,

11 ~~&,~wJSB&  ( U n i t e d  N a t i o n s  p u b l i c a t i o n ,  Saloo
N o ,  E,88,II,C,l),  p. 8 7 .

81 mm, 5 Auguct 1906, p. 3,

91 QU.&&Q&&.Journal,  1 5  Fobrurry 1 9 8 8 ,  p. 24 ,

Aw m~&Gurvgy..J&&R  (Unitrd Nationr publication, Salem
N o ,  E.&3,II,C,l), tablr V ,  4 ,  pa 96,

La/ Ia*~.~arl..~~cu..“~~Hmrrh.BtuBy,  report  preparrd b y  Qraenpsace
(Hanover,  Qrlppo  Ookologio,  S e p t e m b e r  1986), p, 5 1 ,

a.21 United  Nationc, “The development  of nuclear powor in developing
countries” (A/CONF,106/PC/22),  report rubmittsd to the Preparatory Committee tar
the United Nationr Conference for tho Promotion of International Co-operation in
the Peaceful Uers of Nuclear Energy, a t  i t s  sixth recrion, Viennr,  1985,
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w (continued)

141 United Nationa publication, 8aleo No, E,88,fl,C,l,  tablos A.III.16  and
A.III.17, p. 1 7 3 ,

151 Gulf Oil merged with Chrvron in 1984.

u/ rim-, 5 A u g u s t  1986,  p- 3,

.I?/ Putftim, December  1986, pa 467,

181 QiL ,A&.UL~, 30 December 1965, pa 52.

IQ/ U n i t e d  Nationa publicrtion,  Srlm No, E.6b.IItCaZr p1 88,

201 WsaLL4.PatrQlrKAr.r~ The Barrow8 Company, Inc., United
Strtea  of America,

2v m e .  WALurart~, 26 May 1987, p, 41, and w,
18 S e p t e m b e r  1 9 8 7 ,  6.p,

23/ P h i l i p  C, Crurer, “An opportunity for OPEC in the rltornative  energy
induotry”, .sum.. Bu.lllLiar  my 1988.

2 $1 Tha.SstmSaum. fndurtru~~~, prsprrrd  by the Korea Petroleum
Aaeoclation, p. 1 7 ,


