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SOVIET ENERGY POLICY 

Report by the Economic Cmmittee t o  the  Council 

L IUIN FINT,~.ES . .  

The fouowing main findings can be drawn f rom the 
attached  report on the  energy  policy of the USSR, 

l - The Soviet Union remains wedded t o  the  principle o f  
s ' e u  sufficiency as regards i ts  energy  requirements. I ts  
policy is based on i t s  possession o f  abundant energy from a 
wide var ie ty  o f  sources: uranium, water power, coal, natural 
gas and crude o i l ,  

2,  . However; whereas f o u r - f i f t h s  o f  the t o t a l  demEîî&" 
for energy is  concentrated  Uest of the Urels, at l eas t  as high 
a proportion of the  eqJloitable energy .resources l i e s  t o  the 
East of themo A s  the rilcin producing areas which are now i n  
Europecm Russia and the Urds have already been extens1voJ-y 
worked, the  exploitation  efforts,  notably f o r  c o d ,  o i l  an@ 
natural  ges are now being  shifted t o  the EastGrn t e m i , b P . i e s  
and t o  the Far North. This  trend w i l l  b e  accelerat6d  durlng  the 
second half  of  the  Sevcntics, However, the 1971-1  975 Plan 
ca l l s  f o r  very  considerable  exploration  efforts t o  be cor,tinued 
i n  E7z.opean USSR i n  order t o  rns-intain o i l  and gas production 
i n  t h i s  area a t  present  levels. 

3+ The USSX h r s  been f o r  some time faced  with  the 
problem of  transferring energy f rom IPOC?S 02 surplus t o  meas 
of deficit ,   In  . the  Seventies t h i s  problem will become greater 
as the  Siberian resources are developed; pcrna-frost and, other 
geological and cl imat ic   diff icul t ies  complicatc d r i l l i ng  and 
laying o f  p2"plineS. It  will bs nscessary t o  extcnd  existing 
??2ilwq,m pipelincs End long  distance  electric  po:-~er  trûnsmission 
l i nese  Gi.ven the  difficu.l t   conditions  in  the  Eastern  regions,  
the relat ively poor Sovie t   &i l l ins  equipment and LeShnology, and 
the  acute  shortage of wj.de dimeter   pipe  ( l ikely t o  pers is t  D V C r  
the  present decade) the  Soviet  Union, t o  achieve the l e v e l  of 
energy  production  envisagod i n  this .report, nay wel l  haw t o  

.. - 
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r e l y  to a not  insignificant  extent  on  imports of  oil  drilling, 
automated  producing,  refining and transport  cqcipmcnt  (in 
pcrticular  puz-~ps,  compressors, l a rge  diameter pipe  and valves) 
f rom its COIVIECON pmtnws and f r o m  the West. 

4. Despite  an  apparently  disappointing  performance.in coal 
production  over  the  last  few  years, a sharp  reduction  in  annual. 
targets for natural  gas,  and a decline  in  growth  rates of crude 
oil  production,  it  is  likely  that  in  the  Seventies  the  Soviet 
Union  will be able to develop its total  energy  resources suf- 
ficie:ltly to meet domestic  demand, to provide f o r  a very 
substantial  share of COMECON and  other  Communist  countries' . 
imports  of  energy and to produce some surplus for export...to 
non-Communist  countries. 

5, The  present small export of natural  as to hard 
currency  markets  will  grow  in  the  Seven ies following the,deals 
concluded  with  Italy  and  Germany,  Should  talks  currently  held 
with  other  West  European  countries  and  Japan  end  in  agreements, 
by the  late 1970s total  exports to the  Free  World  might  reach 
IO milliard  cu,m.  annually. It is not expected that  coal 
exports to non-Communist  countries  will  vary  much  in  the  .future. 
Bowever,  should  the  present  shortage  of  coking  coal  in a number 
of Western countries  continue, the Soviets might find  some 
acditional  outlets  there. 

- 

6, During  the  last  Five-Year  Plan  period,  crude oil 
.production  in  the USSR rose from 243 million  tons  in 1965 to 
353 million  tons  in 1970, in  which  year'production exceeded 
the  Plan  target  by 3 million  tons.  There is aconsensus  that in 
19'15 Soviet  production of crude o i l  within  the  range of 450- 
480 million  tons  will be adequate to provide for all domestic 
needs, to satisfy East of East  European  and  other'Communist 
countries'  demand  for  Soviet oil and still  leave  substantial 
quantities  for  export to the  Free World. Nevertheless  the 
USSR, in  view of agreements  already  concluded  with  some 
petroleum  producing  countries,  may be procuring a small  volume 
of oil from  these  sources,  probably for sale to third  countries. 

7, Looking  as  far  ahead  as 1980, although  the  range of 
probabilities is wider, it is  the  opinion of the.  majority o f  
the  Committee  that  the VSSR with a production of some 600 
million  tons  will  continue to have an exportable  oil  surplus 
for sale to the  Free  World,  and  that  the  maintenance of thia 
surplu.s is an  integral  part  of  Soviet  Planning.  The  United 
States,  however,  takes  the  view  that  production  will  only 
reach  about 500 million  tons  and  that,  while  Soviet  output 
would be more  than  adeauate to cover  internal  demand,  exports 
from domestic resource;  would be greatly  reduced,  Therefore, 
if the USSR continued to provide  most  of  the  oil  required by 
Eastern  Europe and maintained  other  exForts  near  present  levels, 
it might  have to procure  sizable quantities from Free  World 
sources. 
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8. The Committee is  agreed  that  in  view 

of the  Soviet  principle of self  sufficiency  and  the  evidence 
available,  it  is  clear  that  the USSR has no intention of becom- 
ing  dependent  on  non-Communist  oil  for  its own needs,  and any 
imports  will be for  the  purpose  of  developing  trade  and 
political  relationseas  far  as  possible,swith  the  oil  producing 
countries.  The USSR alsoappears  reluctant to let  the  East 
European  countries become too dependent  on  non-Communist 
count.rie.sf o i l ,  and  will  continue to provide  the  bulk of their 
requirements  at  least f o r  the  next  decade,  In  this  regard  the 
widely  publicised  assertion  that  by I980 the  Soviet  Union, or 
indeed  the  Soviet  Bloc,  will become a large  net  importer of o i l  
is  probably  incorrect.  The  Soviet  Bloc  has  not  and  is  unlikely 

market for the n i l  p m d ~ c , i ~ g  ceuntries c f  t h e  Xiddle East a d  
North  Africa. 

a' to provide  in  the  'forese'eable  'future a meaningful  alternative 

. 

.' 
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S@VIET EVZRGY POLICY 
-________I__ 

1. The policy of  the  Soviet Union towards the 
u t i l i s a t ion  o f  its energy resources must be inferred from a 
wide var ie ty  of ;xm~-ces. From tne  available miscePlany cf 
stateaents and s t a t i s t i c s  of aspirations and achievements, 
-hsweuer, ,s.ome major points of principle emsl*ge whkh are  a t  

energy  product,ion and utilisa-%ton. The nain  principle i s  
" . that of self-sufficiency, This t s  fimdamental $0 R w s i a n  

c the roots of  the   o f f ic ia l   a t t i%ude  towards the pro'bLem of 

:O --p-olicy a s  much for s t ra teg ic  and. mllitaiPy  reasons a s  f o r  
anything else, It is a crzdible policy because l - t  i s  possible 

availa3ild-by s f  sufficient  reserves of a l l   t h e  major  forms 
02 energy, Within %his general  policy,  these is a hhstor ical  

and an em$lasis on oil and gas as the modem- fuel- ra ther  
than coal. e WiLhin the frsmework of to.Ga1 supplies, there  i s  
an emphasis on adeqmte  regional:  plaming arid on the  provision 
af a smrplus of energy for export. There i s  a t  present no 
par t icc la r  emphasis on a growing r6 le  f o r  atomic  energy. 

-" fn r  $he plap-qers hzyVre @cq$cte cory$f&nce fi? p]îysic&. 

emphasis, &ill maintained, on the  r61e of e lec t r i f ica t ion ,  

. .  

2. All the  evidence on the  extent of Soviet fue l  and 
power resources i s  of Soviet  origin and none of it can  be 
independen%ly ver i f ied,  ln. terms of ult imate  potential ,  
however,. there i s  no obvious  reasnn t o  doubt; that  reserves  are 
1 i k e i y . t a  be m r e  than  adequate, Indeed, it must be taken as 
an axiom o f  Soviet energy policy  that  %he t o t a l   r e s a v e s  of 
coal, o i l ,   na tu ra l  gas  and  water power are  so large  that   there  
i s  no foresesable  prospect of t he i r .  exkaustion.  Shortages of 
energy reserves  are onJ.y of regional o r  l o c d  impor%ance, t o  
be made gooa by the  discovery and developmnt of new resources, 
by bringing  in  supplies from other  regions  or a combina-tisn o f  

O both. 
. .  

3. The existence of such  reserves  enabled t h e  USSR t o  
adopt  from-its  folmdation a policy of'.-depend-Lng en t i re ly  on 
i t s  own natural   resources  rather  than  relying on imports, 
Imports meant a risk of blackmail i n  9eace a d  s l a m a t i o n   i n  
war i n  a world dominated by Powers believed t o  be hos t i le  and- 
ant ipathet ic  ta Soviet .   b%erests .  These has been no .depa&ture 
from this detemfned  pal,icy of self-sufficiency and such 
imports of fue l  as have taken, o r  now take,  place have-  been '. 

justified by special circumstances. .' In. the  aftermath of war 
and i t s  dis2ibcation o f  pr~gc?uctioi?? some coal and o i l  were - , . 

irnpcrted as war 'repara%.ions.  Poland s t i l l  sends coal and 
Rwmaxia o i l  t o  t h e i r  former t e rTi tor i ss  now occupied 'by the  . 

Scviet Urdon. Some oKL and coal  are purchased on Soviet 
account bust shipped t o   t h f r d  coun-tries. In  calorific  terms, 
and measured against  Soviet  production and consmaption, these 
i.mpsrfr,s are no chall-enge Lo -the policy of self-suff ic iency  in  
energy and are  unlikely  ever t o  become one. 

N A T O .  C O N F I D E N T I A L  
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4, Given  this  policy of depending on domestic  sources of 
f'uel, the  Soviet  Union  faces  the  task of efficiently 
distributing  energy t o  a31 the  various  regional  consumers. 
The  central  problems  of  energ3T  distribution  within the Soviet 
Union  are: 

(a) mereas four-fifths of the  total  demand  for energy 
is  concentrated west of  the U m l s ,  at  least  as  high 
a proportion  of  the expLoitable energy resources"-' 
'lies  to the east of it. Thus the  area  of  greatest 

complexes, is amongst  the  poosest in energy  resources. 

total  demand  for  energy,  require a mix' of form sf 
energy - coal, oil products,  gas  and  electricity. 
The  scope  for  interchange of fuels is not  unlimited. 
But  regions  producing a surplus  of energy are 
commonly  deficient in one or more of the main  major 
fuels  and  this must often be brought in from  long 
distances.  Thus  the  Urals  with a large surplus of 
oil draws  gas  from  Uzbekistan  and  north-west  Si'beria 
and  coal  from  the  Kuzbass, whilst Siberia, with a 
large  coal  surplus,  until  recently  produced  no  oil 
at zll and brought it in fron the  Urals; 

. .  demand,  including  the'lvloscsw, and Leningrad  industfkd 

(b) A i l .  the centres  of  advanced  industry,  whatever'  their 

(c) . There  is  constant  debate  and  =search on.. the best 
way of transferring  energy  from  areas  of surplus to 
areas of deficit - should  coal  be  transported b~ rail 
or  converted  into  electric  power  and the power 
transferred by transmission lines; should  gas  be 
piped  or  similarly  converted  to  electric  p.gvrer  for 
tran.amission;  should  crude  oil be transported 01' 
refineries be built  on  the  oilfields? 

5. LeniEfs own dictum  that l'the Soviets  plus 
electrificatioa  equals  Socialism"  expresscd  the  significance 
which  the  Soviet  Union,  from  its  inception,  has  attached  to 
electricity  as a form of energy. No other  country  with so 
comprehensive a fiel base  has  laid  such  emphasis  on 
electricity,  and  the  electric  power  industry is the  only 
branch of energy  application in which the range 2nd quality. 
of  the  Soviet  achievement is equal  to  that  of  Western  Europe. 
Thermal power stations  account for 80 per cent  of  power 
capacity, t h e  res-t; being almost  entirely  hydro-electric, 
Coal,  which 'in 1558 accounted  for  over 50 per  cent  of all 
fuel consurged in the power  stations,  is  still  the  main fuel 
although in recent  years  it  has  lost  ground  to  oil (14 per  cent) 
and gas (20 per' cent).  This t.r.en3 should be  reversed in the 
earl~'1980s wnen  some of the  very  large  new  power  stations in 
KaZ'akhstan  and  central  Siberia,  designed  to  use  the.cheap obal  

N A T O  C O N F I D E N T I A L  

. .  

-6- 

D
E
C
L
A
S
S
I
F
I
E
D
/
D
E
C
L
A
S
S
I
F
I
E
E
 
-
 
P
U
B
L
I
C
 
D
I
S
C
L
O
S
E
D
/
M
I
S
E
 
E
N
 
L
E
C
T
U
R
E
 
P
U
B
L
I
Q
U
E



N A T O   C O N F I D E N T I A L  

-7- 

of these  areasp  come  into  operation.  Alihough %he Soviet 
Union  is among the world leaders  in  hydro-electric  power 
stations, the share of hydro-electric power in total  productton 
has been falling  rather  than  rising in recent  years.  The fu l l  
exploitation of the vastp  isolated  areas  with  untapped 
resosuTces  may,  in  fact,  have t o  wait for an effective  solution 
t o  the  technical  problem of long-distance  transmission of 
electric.power. 

b 6.  The  Soviet  programme of industrialisation,  with  its 
strong  emphasis on heavy  industry,  was based from the outset. 
on ahndant and  sasily  ernloitable  coal.  The  Last  two  decades, 

of energy  eroded  as m m  resotmces  were turned to the 
exploitztfon of  0.11 and gas. So the share of coal  in  total 
energy  production fell from 66 per cm+ in 1950 to 38 per  cent 
in 19689 while  the shares of o i l  and  naturai gas in the  same 
period rose, respectively,  from 17 to 39 p m  cent  and  from 
2 to 18 per  cent. Xt was  IChmshchev, anong the  Soviet  leaders, 
who  most  strongly  urged the change to hydrocarbon  fuels;  his 
inspiration  seems  to  have been his association of Yne 
technological  supremacy ofthe United  States  with a hlgh  rate 
of exg>loitation of oil aind natural gas. The  change  of  emphasis 
was  written  ink0  the  Soviet  long-lerm  plans from 1959 onwards 
Even so, coal  production  consistently  failed to reach  its 
target,  the  gas  plans  were  usually  written  down  before  -th.sy 
were  achieved, whilst; the oil producers  were able t o  reach Zle 
planned  targets  throughout. There are indications  that tne 
reconstruction of the fuel stpuAure wiU be complete  by 1975. 
Then  coal  should  stabilise at 30-35 per  cent of  t c t a l  fuel 
prochced,  with oil and natwal gas  making up most of the 
remainder, The other  minor so l id  fuels  at 3-4 per cat and 
the  share of hydro-electrfc  and  nuclear  power total energy 
supplies  will  together  contribute  far less than  any one of the 
ths?ee  main  fuels.  Total install.ed capacity  at  nuclear  staticils O is roughly 1 per cent of  total  soviet  electric  power  capacit-y. 
This  share is unlikély'%o.-  increase  substantially  over %he next ' 

decade  at least. 

. however,  have. seen the  premier  position.  qf coal as a. source ' ... . , . 

O 

7.  In Western  countries  energy  policy is determined 
largely  through a consideration of relative  costs. No such 
criteria. could have been spplied in the  past in the  Soviet 
Union where  prices  gave no indication  of  actual c o s t s  or 
relative  scarcity of resources.  Tlnere..iwas  theref ore, no  price 
s t ruc tuse  in a sense t-hat is meaningful in the  liest.  Decisions 
and the promotiorrcf one -type  -of  energy OF mother were  Laken 
by  the  planners  on  criterfa  such 2s material  availability, 
technical  competence and overall p0litici1i.X~ economic  and  social 
pricrities. What is uncertain  is  how f a r  this  situation has 
been  affected by the "1967 price reforms a d  subseq'dent  price 
changes and the  growing  emphasis  on  financial  measures within 

N A T O  C O N F I D E N T I A L  

-7- 

D
E
C
L
A
S
S
I
F
I
E
D
/
D
E
C
L
A
S
S
I
F
I
E
E
 
-
 
P
U
B
L
I
C
 
D
I
S
C
L
O
S
E
D
/
M
I
S
E
 
E
N
 
L
E
C
T
U
R
E
 
P
U
B
L
I
Q
U
E



N A T O - C O N F I D E N T I A L  

-8- 

the  Soviet Union. It i s  l i ke ly   t ha t   r e l a t ive   p r i ces  and cost ,  
expressed in   f inanc ia l  -bermsp are  beglaning t o  influence 
planning  d,ecisions;  certainly, it is  intended %bet Lhey should 
h.ave an  increasingly important; r63.e. It cam.o* be sairi, 
thoagh, how imsor-kaat these  factors have y e t  becorne, 

8. . hl.-&ough there  has been no public amowcemsn% of a 
Sox4e-k pol?icy on energy  exports, one of  the features of  the 
Soviet energy poPbsy over  the  past 20 years has been the 
provision of an expo& slamlus, The S o v i e t  Union emrged as a 
ne t  exportes ' of fuel i n  th: mfd-1950s and expx%S ha+e 
contimed t o  increase each year since, al-khough the  rake of  
in.cmase has slowed down considerably LI recent  years, Tne 
official figures on imposts and exports of energy are  expressed 
i n   t e r m  of  standard  fuel wffn no dist;inctfon Se-b;waen one fuel. 
and mother, but from t r a 2 e  data it i s  clear .%kyat o i l  is by f a r  
the  most important  energy expor t9  contributing  'over 85 per  cent t o  
total energy exports. The net  exports of f'uek in '1968 were a 
133 mi2.lioa tons of staxdard  fuel (143 million tons  exports, 
?O million tons imports). 

.. 

9.  Soviet ener,T exports  are  divided between t k e e  
groups of mal-kats - the  o'ther C o m w i s t  s ta tes ,   the  developed 
Western  cowyksies (including  Japan) and the l e s s  developed 
countrieso For nearly 25 yecrsy the USSR has been th.e oArly 
cotmtry  able t o  supply o i l  t o  fuel-deficient  Comunist 
cmntries  wïthout  requiring payment i n  hard  currency.  Often 
such mpplies,  e.g, t o  China and Cuba, were made in   the   face  
of transport  and other   diff icul t ies .  The main C o r n m i s t  
market for energy, however, was Eastern IWrope wi-th gross fue l  
imports o f  some 60 ni l l ion   tons  of  coaP equivalent  r ising by 
perhaps 8-79 per  cent a year,   practically a l1  o f  it from the  
USSR. Expor t s  t o  the   indus t r ia l  West include a .  few n i l l i on  

* t o n s  o f  coal and a l i t t l e  gas bl~lt consist overwhelmingly of 
o i l ,  The West imgorted some 43 rxillion  tons of Soviet o i l  in  
1969, conpared with about 48 mil.l:ion tons  imporled by Communist 
countries, m i s  t r a d e   i n  oil t o  the West consti tu&ers Russ iaPs  
larges* s i q l e  source of  corrveptible  currency  earnings.  Soviet 
energy  e+qoz%s directe,d t o  .s.mgll scattered markets fn- t h e   l e s s  
developed  Cpmti7ies  are  confined t o  o i l  and o i l  products, 
amoun-ting t o  sone 4.0 rail l ion  tons  in 19G9, 

70. It seems likezy tha t  up t o  19'75 both gross and net 
exports of f u e l  w i l l  contirme t o  grow, the  former faster than 
t h e   l a t t e r  m-d both a t  a slow pace. The exports of coal nay 
not  sise,  but  the  Soviet  exports of natural  gas t o  Eastern 
Europe are  gathering momentun, exports t o  Aus-kria have begun 
and agreements  have  been  signed f o r  the supply of natural  gas 
to I t a l y  and Gemany, whilst  negotiations are  in-hand with 
France and Jepan. The small export of  e l ec t r i c  power should 

. 
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also increase. The USSR also seems  assured of supplies of oil 
for e q o r t  for sone years to come and oil will almost certainly 
continue to dominate the  Sovlet Unionss fuel. exporbs for the 
foreseeable kaa;ure. Up to and maybe  beyond 1975 she will be 
able to  meet  all  the o i l  requirements of other  Communist  countries 
and  at  least  maintain  the  level of her exports to  the  Free World. 

c 
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II INTRODUCTION 

1 The  evidence  on  the nature and  scope of Soviet  policy 
on  energy, as on all  but a few secret  sectors  of  Soviet 
econon$c  activity,  consists  almost  entirely .of information. 
reZeased  by  the  central  and  regional  autlmrities;  where .it 
appears in books or signed  articles,.  the  author.3.s marl-y 
always a Minister or  senior  official in the  Ministry  conc.erned 
07 an economist  proninent in one or.mme of the State 
institutes. This material  abounds in statistical  information - 
except in respect  of such sensitive  topics as the  future 
consumption  and  export  of..’oi.l -.but for the rest  is  little 
more thn propaganda.  The figures seem  trustworth  enoughs 
though  those  dealing with regional outp-u-t of the  various  forms 
of primary  energy  almost  invariably  celebrate success in the 
fulfilment of regional plms; a regional  failure 1s hardly 
ever expressed in statistical  forn.  Thus the various  regions 
announcing  %heir  annual  plan  results  for an individual fuel 
will claim to have  exceeded their plan  goal by a  conserably 
greater  average  margin  than  that by which -the USSR as a whole 
has exceeded  the  A13”UnSon  plan goal ,  and the  reader will. 
search in vain t o  discover  which  .regions, by failure  to  reach 
their  target,  have  depressed the  All-Union  production  total to 
the  published figure. The bc&j of the text is  mainly  devoted 
to praiseo blame, exhortationand expression of  awe  at the 
limitless prospect for the futture.. Critical appraisal and 
reasoned  statements  of.policy are unimpressive and rare. 
Policy  must  then be inferred  from the facts  and  forecasts of 
performance,  and  from  numerous  official  exhortations acd, 
declarations,  notably  the  speeches  announcing  annual and long- 
tern  plans. 

m. F BASIC ELÉMENTS 

2.. The  chief’elements which go to form  Soviet energy 

(a) confidence in extent  of  reserves; 

(b)  self-sufficiency; 

(c)  effective  :-regional  distribution; 

(C?) electrfgication.; 

policy.are as follows: 

(e) emphasis  on o i l  and gas  at  the  expense of coal; 

(f) provision  of surplus energy,  notably o i l ,  for  export. 

The first ’two of these may be  treated  as  the  root  principles in 
terms  of  which  action  is  taken to imp13ment  the  other fou-. 
The following  paragraphs  briefly d3scuss each of these  nain 
elements 
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(a) l n e n e r g y  

3 0  If the  whole t e r r i t o ry  o f  the  Soviet Union is 
consj-dered a s  one9  the volume  and var ie ty  Of i t s  primaPIy energy 
resources mus% provoke the e.nvy of  t h e   r e s t  of  the world, The 
t o t s 1  reserves of coal, o i l ;  natural  gas and hydro-electric 
P O V J ~ ~ ,  wlzevl compared with  the  rquirements of the  Soviet 
peoples f o r  a s   f a r  ahead a s ' i t s   P u l e r s  have a t  any Sime-*. 
foreseen, w e  so large  as  t o  inspire  complete  eoniidence i n  
.all. concerned and .Lo. defer  the  .prospect. of t h e i r  ul-t;%rnate . . . . . . L 

exhaustion beyond. the scope of  serious  debate, It is9 however 
$&e l eve l  o f  proved reserves(1)  that  deternines  the maximum 
pexmissible  rate 'of  extraction, gnd the   e f fo r t s  of the  Soviet c 

d r i l l i n g   t e r n s  engaged i n  adding t o  the  proved reserves o f  o i l  
and ges  are  often and sharply cr i t ic i sed .  During the Î96Os 
f o r  exmple, proved reserves of o i l  increased  only 5196. 
whereas  crude o i l  production more than  doubledo Like much e l se  
in   the  Soviet   fuel   industr ies ,  -their  average stand.ar+d o f  
performnce is generally  rated, botcil a t  ahone and abroad,  well 
below t h a t  of t h e i r  Western counterparts, bct though it has 
probably c o s t  the Russians more t fne  and l a b a r t h a n  Western 
teckaicfans - with.Western equipment - would have needed Lo 
expand proved reserved  to   their   present ,  lev& *heir  shortcomings 
have  never been a serious Pimitring factor  in  production o r  
cas t  doubt on the  abwdance of the o i l ,  gas .and coal in %he' 
ground. All the  evidence on the  extent of Soviet  fuel and 
pot?er resources is of  Soviet orfgin and none of it can .be 
independerilly  verified,  but i n  terms OP ultimate  potential  
tk..ere i s  no obvious  reason to   dis- t rust  it or   the confj-dence it 
seems t o  Inspire. This confidence may be t rea ted  as an axiom 
of  S0vie.k  enerbgy policy as devised and executed- by the. .central  
au-thorities. ShaCage or  exhaustion of energy  reserves, when 
relevant at a l l ,   a r e  only o f  regional o r  local  inportance t o  
be made good e i ther  by the  discovery and development of new . 

resources, by supplies from-.. more favoured  regions  or by a 
combination of both, Given t h i s  f a i t h  in the  extent of t h e i r  
resourees,  the basic question f o r  Gosplan is not "how much 
energy can we product?rs  but !'how much  do  we need t o  produce 
by any gi.ven date?" In  recen-t years,  the. answer seems' t o  .have 
been ' ' s l ight ly   less   than WE .had plannedi9, 

(1) Caution must be exercised whEn considering  Soviet fi,o;ures 

a 

of Proved reserves ,   in   par t icular  those of petroleum and 
natural  gas,  Soviet  geologists have indicated  that  
PerhaPS only  two-thirds t o  thsee-fourths o f  their   estimated 
"P~oved'l  reserves can be considered as confirmed by 
d r i l l i n g ,  and hence roughly  conparable t o  Western 
definit ion.  Consequently, Soviet  claims of  o i l  and natural  
gas  reserves  apply t o  probabl? and/or  possible  resources 
rather  than t o  slprovedtt  reserves, upon which f i r n  long-term 
, P l a s  for future ymoduction  can be,. made.. . 
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(b) P Self-sgfficiency 

4, From the  Oc-bober  RevoJ.ut;ion  onwards9 . the  Soviet 
1 

Goverrxnent  has  shown i'is deternina.tion t o  develop  its own 
natural  resources - notably  those of fuel  and  power - rather 
than  rely on imports of material  already  to  hand,.. In T s a r i s t  
days.  it  was  fo-und cheapr and more convenient  to  supply 
St. Petersburg  with coal from Tyneside rather %han the  Donets 
Basin, .but.  even be& t u s  been  possible  in . the  early  days  of 
the Revolution  it  would n o t  have  been  contemplated, Mor was 
it  necessary,  Ilhatever  else the Soviets  needed  and  procured 
from beyond  the  cordon  sanitaire of  those  days,  they knew 
%hat  "they  need  never  lack  coal and petrolëw from  their own 
territory,  and  -they  proceeded  to  exploit  these  resources  on a 
steadily  increcsing  scale, To do so even  under a capitalist 
rigine  would pmbably have been expedient m t  l e a s t  on 
s%rategic grounds; to do otherwise a f t e r  Stalin's slogan 
nSocial-ism in one  country" was unthinkable.  WiZIh sone 
variation of emghasis,  and a severe  setback  &!ring  -the  Second 
World War, 32m:.drive t o  maximise  domestic fcel sugp?.ies  and 
to  maintain  complete  self-reliance in essential fuels has 
persisted  ever since, For  this  reason  the USSR is now Vne 
world*s largest  produc6r of coal  and  the  second 1a.rges-k m€ oil 
and gas. Thoc& the long-tern goals are  now srnalier than 
those  declared by Khrushchev there is no sign of a change in 
this  tendency.  However, as explained  in the following  paragraph, 
this  principle of self-sufficiency does not  exclude a certain 
volume of  purcha.ses of encrgyw the USSR; and  insorts of oil 
and  gas which are  now  limited, may well grow L- while  still 
remaining mrglnal to  total  proâw-bion - over the next ten 
yeam 

5. There  have been sone imports of coal  and o l l  into 
the  Soviet  Union even since 1945 and though  these may well 
diminish, L'nose of gas9 wkich have  barely stayted, w i l l  increase. 
In each  ease they are justified  by  special  circu.mtznces, 

resources.to  compensate f o r  those  overrun or threatened 
by  the  Germans,  Soviet  production  of  both  fuels in 1945 was 
far less than in 1940 and  for  aftirne fell short of rapidly 
increasing  denznd. Sone coal and  oil was, Lherefore, 
imported, pai-tiy as v.m- reparations,  par2fy wder normal  trade. 
arrangements, According to her published  trade  returns, the 
USSR remained a net  iaprkes of oil until 1954 and  of  coal 
&-!til two yeam later. SeconUy, same of Russia's western 
neighbours sti l l  send fue l  to W&& i s  now Soviet  but was 
fomerly their o m  territory; tbk2s sollie Polish  coal  goes t o  
the f o r a e r  Eastern Foland aird aoze Rmnian oi.1 products t o  
the former Bessarabia, Thiruy, some bmder arms of the pre- 
war  Soviet Union have f o r  a long time  been short of local 
supplies of one  or  nore of the major fuels, and it has  been - 

0 Despite  vigorous  develogment of  r,ew coal  and 'oil.  
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6 ,  L i k e  Kll goverments tkcughout the world, regardless 
o f  whst'hw they produce t h e i r  own energy o r  inport  it, the 

ar,d power r e  sourc es . Sgvde%s wish t o  make the  most efficierlt  use of  avafl.able f u e l  

7., From the  beginning o f  the  rti;gine i n  1917, nj.litary 
strategy largely de-i;errained econonic policy, i r a  respect of 
energy as much as Ln any other sphere, Convinced tha t  sooner 
o r  h t e r  t h e i r  ccjuxtry  MUS^ fcee invssion,  the  authorit ies 
knew t h a t  sumviva% w0ul.Ü depend on  ara;ment.s, and armanents on 
the vo7,lae and divers i ty  of a heavy inclustry whose bases were 
coalLwd  steel. 1 3 e y  had then t o  see t h ~ t  this industry, o r  
as much of it as possible, remained beyond the  reach o f  
invaders and to   face   the  fact  that   existing  industry and 
po2ulation were chief ly  cnncezrtrated i n  the  IJIoscow and Doneb 
Essinsa Had they not  foreseen the threat o f  invasion,  they, 
l ike  t h e i r  predqcessors, might h.ave chosen %D maintain the  
indus t r ia l  ascersdarssy of these b,k~o regions and confined 5hae 
eastern  lands t o  a purely  extractive r61e. But the   th rea t  was 
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taken  seriously,  for botln indwtrial regions  were  vulnerable 
(a  third  had  already been lost to Polad) For this  and  other 
reasons there were two developments.  First,  the  Soviet  High 
Command  adopted - and  at  least in theory  has  ever  since 
maintained - a defence  strategy  designed to ensure  that  any 
fighting  with  potential  invaders  should  take  place  outside 
rather  than  inside  Soviet  territory.  Secondly,  the  eastern 
lands  were  to  develop  heavy  industry of  thair own to 
supplement that-of the threatened  areas,  Their  coal  and  ores 
were to be mined and developed  as  fast  as  possibie, but the nem 
monopoly of their  supplies  by the  existag main  centres of 
demand  in  European,Russia  was  to  cease. In the  event,  the  increase 
in  AsiaLic  Russia  regions  that there has  been a stead.2ly 
increasing flow in the  more.western  regions,  even  though  local 
industry  enjoys first c a l l  on local resouTceSI 

c the output of raw  materials,  notably  fuels,  has  been so great 

0 
8, Since  their  production  con.sists  mainly of steel  in 

Li, 

one form or another,  the new centres of i n d u s t e  are  usually 
located  near  coalîields  and  iron  ore desosits. The Urals 
region  (including  the  neighlguring  area of North-West  Kazakhstan) 
is  rich in i r o n  and  other  netals  and is also. the Unionos 
second  largest  produc&r.of  oil;  the  Kuzbas  has  massive  reserves 
Of coking  coal  and  had  some iron o r e ,  although the ore 
has  now  proved  uneconomic  to work, In all  cases,  the  emphasis 
on developing  metallurgical  industries  as  near  as  possible to 
their  source,  rather  than  trznsporting them in r a w  or  semi- 
processed form to  existing  centres of  demand,  vas in part 
strategically  inspired. In World War II, when the Donbass was 
wholly  overrun  and  the  Moscow  region  partly  seized  and  partly 
neatralised,  the pollcy'was amply  justified  though it is 
arguable  that in the char,ged  con-bext  of  nuclear  warfare  the 
strategic  raison dfetre..has large disappeared,  It  has  also 
saved  much in transportation. This has, however,  imposed  some 
distortion  on the Soviet  ecology.  The  exploitation of these 
resources  has  depended on bribery, coercion  and  other  expensive 
procedures  to  procure  .or  mainta%n a. sufficien%  number, of . . I . .  

workers,  most  of wham would  never  have  wished to work  there 
and many of whoa retun? westwards as soon as they  have  achieved 
their  financia1,goals.  But in so far as they  stay,  and the 
industries  which  employ  then  prosper,  they  ease 8 little of the 
problem of  distribution - of energy or of other  resources - 
by shifting . t he  focus  of  denand  to t he  source of supply, 

0 

9. However  important  all  this  has  been - and  perhaps  nay 
S-ti?-l. be - to the  strategy  and  regional  developgent of the 
lfSSlzO the central  problems of  energy  distribution  remain. 
They  may  be  stated  as  follows: 

N A T O  C O N F I D S N T I A L  

-1 4- 

D
E
C
L
A
S
S
I
F
I
E
D
/
D
E
C
L
A
S
S
I
F
I
E
E
 
-
 
P
U
B
L
I
C
 
D
I
S
C
L
O
S
E
D
/
M
I
S
E
 
E
N
 
L
E
C
T
U
R
E
 
P
U
B
L
I
Q
U
E



U F I D E N T I k L  

-1 5- 

(i) Four-fif-t;hs o f  the t o t a l  demand for energy i s  
concentrated west of the  Volga; a t  least   as   high a 
proportion of t h e  expl.oitable reso-arces l i e   t o   t h e  
east ,  and most of the  remaining par t  is i n   f i e  
Ukraine  and the  Caucastrs/Cas@n area,  More 
specifically,   the  are8 of  greatest  demand including 
the Noscow-Lerlingrad indus t r ia l  complexes is among 
the  poorest   in   local  energy resources, ( ~ n  sp i te  of 
the  recent  increases  in  population,  indxst.ry and 
energy consuiption  east of  the  Uralsg the  Soviet 
lmthorit ies appear t o  accept this s i tua t ion  as 

. permanent 2nd seek t o  modify it on ly  i n   d e t a i l , )  

( i i )  Whatever t h e i r   t o t a l  demand f o r  energy, all centres 
of advanced industry  requir.e  specific minimum 
quant i t ies  of  coal, o.il products,  gas and e l ec t r i c i ty  
during any given  period of time. Only those  regions 
where industry i s  l i t t l e  developed o r  confined t o  
such f i e l d s   a s  mineral  extraction can accept 
dependence on a single fuel, It i s  one of the  
pr incipal   tasks  o f  Gosplan using, it is  claimed, a 
systen of mathematical mJdelsp t o  draw up a so-called 
V9rnateria1 balancet! of energy f o r  each r;egion- and 
even"c1ly f o r  the whole U~~fon,  estimating denands f o r  
each individual  €uel and providing f o r  i t s  supply. 
These rninimm~ figures zccwmt  Î o r  the  great  bulk of  
consumption during  the pericd; the  r e s t  must come 
from stocks o r  from the  subslitu-kion of one fue l  for 
another.  In te rns  of current demand, the  scope f o r  
interchange of  fuel is  limited (no mount o f  coal, 
f o r  exan l e ,  w i l l  compensate f o r  the absence of  
gasoline P , though i n  forward  planning it can be 
nuch greater. However, even regions  producing a 
surplus of  energy  aye commonly de f i c i en t   i n  one o r  
more of  the  major fue ls  and t h i s  must o€ten be brought 
i n  over  great  distances. Thus the  Urals, w i t h  a 
large  surplus i n  the  form of o i l ,  draws gas from 
Uzbekistan and Northd!estern Siberia;  Siberia, w i t h  

a t  a i l  and obtained it from the  Urals, 
. . . .  . a  , large coal surplusp unt i l   recent ly  produced no o i l  

( i i i )  There i s  nuch debate and sone research on the  best  
Deans of t ransferr ing energy frora areas of surplus 
to   those  of def ic i t :  whether and t o  what extent cDal 
should be carr ied  direct  by r a i l  t o  conswing  centres 
OF burnt, a t  source i n  power s ta t ions  which wo-dd 
transmit t he  resu l t ing   e lec t r ica l  energy  through 
power - l ines;  whether  gas should be piped  direct o r  
s i m i l a r l y   h r n t   i n  power s ta t ions ;  whether centres 
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of  oil consuption should  import  their  oil  products 
or build their own refineries  using  local or imported 
crude ; whether  the  lcke-  to be impounded  behind a 
projected  hydro-electric  dan  complex should or sholild 

. not  be  allowed to su'buerge a potential  oilfield; or 
indeed,  as we saw above,  wheth.er  to build up industry 
from  scratch  on  renote  coalfields  and  absorb  part  of 
their  surpkus on the  spot. (See Appendix G for 

a regional  surpluses  and  deficiencies of  energy.) 

(d)  Electrification 
Y 

nSocialism  equals  the  .Soviets'  plus  Electr&ficationlr - '  V. X .' Lenin 
I O .  It is understandable  that the early  Bolsheviks,  headed 

by Lenin, should  have  had a special  weakness  for  electricity, 

many  purposes - was already  tending  to  decline;  the  petrol 
engine  had  then  made verylittle impzct  on  Russizn life and 
virtually  none on Russian  industry, and was  tainted  by $ts 
association with privately-omed-motor  cars.  Elec-tricity  seemed 
to be  the  ideal and uniquely flexible means.'of  exploiting  *he 
c o u n t r y t s  huge resources ir solid  fuels  (and also in water  power) 
and  of  dispensing  and  manipulating energy wherever  and in 
whatever.  forn or quantity night be  required. It also  seemed 
to offer relatively  little  scope  for  misuse by individuals  and 
to be peculiarly  amenable to Socialist  control. The dynano  has 
ever  since  held a special  place in Soviet  imagery. 

It was  clear  that  the  coal-fired  steam  engine - at  least  for 

11, No other  country with soc~~prehensivea fuel base 
has  laid so strong o r  so continuous an emphasis on this  branch 
of energetics - at the  expense  of  others - since  the 
supremacy  of  coal  was  first  challenged  at  the turn of the 
century. It is the only mode of energy  application  in  which 
the range  and  quality of the Soviet  achievement  stands up - to  
that of Western Europe, But not  apparertly  to  Ynat of the 
United  States. A recent  American study comparing Soviet and 
Aneric3.n  technological  prowess 2nd iadustrial  performance  and 
covering a wide  field in considerable  &etail  concedeS.the 
Soviet  Unior,fs  primacy in hydro-electric  power  ar,d also in 
high-voltage,,  long-distance  transmission, but rates  their 
thermal-electric  effort as at  least  five  years  behicd  the 
American,  both  in size of generating  unit  and  in  other 
technology. 

12. Electric  power  generation now absorb about a fiSZ;h 
of al.1 primary  energy  consumed in the.  Soviet  .Union  as  compared 
with the 1966 figures  of 25 per  cent  in  the  United  Kingdom and 
24 per  cent in the Uni.ted  States. (In Ita]-y  and Sweden, which 
are poor in domestic fue) resources but relatively  rich in 
water power,  dependence on electricity  is  greater  but its 
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share of f u e l  expenditure  is  less.) In spite  of the Soviet 
drive to electrify  the  economy,  the  approaching dominame of 
elec"i;rj,,c  traction  on  the  railways,  and  the  weakness of  
cornpe$ition fron motor transport,  the  Soviet  level of 
elec-hification is slightly below that of a6vanced  capitalist 
courrkries.  Here it is worth recalling t h a t  in electrCffication, 
as in so nuch else  the  Russians macle a laLe s ta . r t .  In 19179 
they.succeeded  to  an almost negligible  generating  capacity a t  
a'  time  when  electyificalion  in  America and Great Britain was 
already well. under tmy, Nevertheless  by 1957 their power 
stations  were  absorbing  21,8  per  cent  of  total  energy 
consumption, a :€igure not  reached  in  Great  Britain uxt81. two 
years  later. Two points  arise here. First,  in 1957 the USSR 
used vmy little  natural  gas  and.  Great  Britain  none at a l l ,  
In the next  fzw  years,  electrification  proceeded in bo th  
countries  bat  relatively  fasLer in Great  Britain,  largely 
because  by 1966 the  Russians had sharply increased their 
natural gas supply  and  fed  most of it direct  to industry - 
rather than'to power stations - whereas  Great  Britain st i l l  
produced  none of her ovin and  had  barely  begun  to  import  it, 
Secondly,  private and other  non-industrial  demand, for 
elec-kricity is lively  and fase growing  in  Great  Britain  but 
severely  restricted in the  Soviet  Union.  (In  the latter in' . 

,1960 it  covered 13e4 psr cent of total consunption,  but  only 
12,3 per  cent  in 1966,) 

13, One night  have  supposed  that with the  increasing 
share of o i l  and  gas  in  Sovie-t;  fuel  consuraption - and  these two 
fuels contribute O n l y  a s n a l l  percentage of fuel for. power 
stations - the  expansion of electric power at the  expense of 
other means of energy  used might now be approaching its limit, 
Indeed, in October 1967 Baybakov,  head of Gosplan,  indicated 
that  for  the  three  remaining  years of  the 1966-70 Five  Year 
Plan certain  target  figures,  including  those  for coal and 
electric  power,  were now somewhat 'lower than  thcse  quoted  in 
.the original.  plan  directive, This adjustment  was  occasioned 
by  less  than  anticipated growkh in  effective denand, Baybakov 
is also  acknowledging  the  persistently slow rates of progress 
in.bringing  new  power  capaeity,into prodwtfon and. obtaining . 
the  coal  which  it  needs - without  prejudice  to  faster  progress 
later. Year'by  year,  the  unit  consumption of fuel in thermal 
power  stations  continxes  to  fall  and  the  output of power 
(which  in  practice  means  the  consumption of power,  since rover 
exports a r e  relatively  insighificant)  conLinues to increase 
faster  than  the  output of fuel.  It  is  clearly  intended  to 
prolong  these  trends  .and in the  course of the 1970s the 
advance of electric  power  should  pick  up  speed.  The  latest 
Soviet  estimgte  predicts  that  the  extraction  of  fuel  will  rise 
by 5e3 to 5.4 per  cent  per  year over the years 1966 t o  1970. 
and by  5.2 t o  5.4 per cent over  the decade 1971 t o  1980, but 
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that   f igures  f o r  electr1.c pcwer output w i l l  'be 8,.0 t o  8,5 per  cent 
and 8,5 t o  9.7 per ten% respectively - and tkis despite  the 
near cer-tain-ky t h a t  a far Cigher  proporbion.of fue l  than of 
power w i l l  be exported, Th.ls wculd indtcate   that  i n  I97l-80 
e lec t r ic  power c.onsumption TsilLJ, rise  considerably faster %ban , 

%hat of fue l   a s  a whole, The years   af ter  1975 are  gelzerally 
beyond the range of clxrent planning, but we may Ixfêr  %hat, 
along wi-th "Ghree ch ief   fae l s ,   e lec l r lc f ty  I s  expcted  t o  play 
a major par t   - in  making  up for the   l imited energy resources of 

question h,ow much of this power will evenvaally come from 
* t h e  Soviet  nodh-west, A t  present, i t  is probably  an open 

. v,. nuclear  statiokis t o  he built in   the  def ic ient   regfons - not 
c much, it appears,  before "180 - and ~ G W  nuch fron c.onven-bional .I 

stations i n  'the Siberian am3 Mazakh coal-fields. The answer 
w i i l  prssurzably d-eposld on Îinanciai 2nd technical facLors now 
under study, such as the C G G L  of  power f ron  loca l  f z s t  reactor 
stations as against t h e  flex-bil i-by of long-distance DC . 

transmission a t  very Ugh voltages, 

14. -In 1968 thermal power statrioans accoa1.3%ed :or about 
80 per  cent o f  to.tap7. power capacity and 83 per .cent OP p w e r  
output e *he rest   being .almost en".%rely  hyd.ro-elec=tric. Coal 
i.s s t i l l  the  main fue l  for -t;hese plants   but   in   recent  .years. 
has l o s t  g o a n d  t o  f u e l   o i l  and gas. The followfr;? t ab l e  
showing the  percentage share of the various  fuels 3.n tiae t o t a l  
f u e l  consumption o f  t hema l  s ta t ions  illustrates this trend: 

Coal 
Fale1 C i l  
Gas 
Peat 
Shale? wood, etc. 

T h i s  tendency of gas a d  051 t o  encroach on coal   as   fuel  f o r  
power sta2ions is n o t  âestdned t o  l a s t  much longer. Development 
of the clil and gas reserves i n  'Tyunen Oblast w i l l  call f e r  new 
p2.znts most cf which wil.1 use  -these  fuels;  but  in the early 
'lsi30s when some of $:.he m w h  larger new power staticns:  intended 
f o r  Kazakhstan and Central   Siberia  are ready t o  absorb the 
chcq ccal  of these r e g b n s ,  the  share of coal w i 2 . l  once more 
f:.ifse, Part  o f  the  gas goes t o  dual-f:t.red s ta t ions  which use 
it i n  -$he  Emmer  when heating derand falls o f f ,  a d  rever2   to  
coa l   i n  win-iier. There is ,  however, a tendency -to deprecate 
the  burning of  gas for ti1i.s pu.rpose a s   was t e fu l   (mess ,  as Ln 
much o f  Central Asia, there  i s  nothing e?be within  reach);  nor 
i s  o i l  mch favo-med urless a nearby  refinery :%E a convenient 
slzrpius o f  fuel- o i l .  The pepondeyaxe OP coal ÛS a power 
Tue3 should, therefore, increase, This increase w i l l  probably 
make up .$?or Yne reduction i n  i t s  share o f  other  sectors of 
energy c o r ~ s m ~ t i o n .  

N A T O  C Q N F I D B N T I A L  
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15.  Although  hyd-ro-electric power is a f i e l d   i n  which 
the Russians are  a1non.g the  world leaders,  hydro-electric 
stûtiGxls on the  whole seem t o  have fared  badly in the  long 
debate i n  which their   case was urged  against  that o f  t he rm1  
stations.  Their  share of total   ins ta l led  capaci ty  rose from 
'11.3 pes   cen t   in  1945 t o  a peak o f  22.6 per   cen t   in  1962 but 
k d  c?ro~p@ t o  18.8 pes  .cent in  1967. During the  past,, decade, 
t h e i r  share. in ou-kput bas been consis-kently  lower  than i n  
capacity9 but has  followed much the same patkern. RFsfng from 
17.2 per  cent in 1945 t o  19.5 per  cent  in 1962, it f e31 to 
15.1 Fer ceat i n  1967* However 3.otv -the operating costs of 
hydro s ta t ions ,  and however cheap t h e i r  power when once it 
flows, the i r  drawbacks include: length 02 %ime spent. in 
with frequeat  modification, heavy capita?, out lay in construction, 
ecpdipnenfu t i e d  up f o r  excess iey  long pericds,  d.i,fficu;lties 
i n  arcse.ssment and control of water  resources and - in   the  case 
of the l a rger  and remoter s i t e s  where g r l d s  a r e   l i t t l e  
developed. or as  yet  non-existent - the  absence of accessible 
PQweP markets wi-i;h attendant problems of transmission, 
T b r s  arz srl;i'L1 very  Iarge untapped reserves of hydro-electric 
power in. Siberia ,and  in  some regkons the  r ivers   offer   the   best  
if not   the only soume of energy yet  discovered,  but %he 
planners seem doubtful as  t o  when, if ever,  they would be worth 
expla i t ing   in  full. 

e 

O i l  and gas  versus  coal 

16. The dominance of  coal" in   the  Soviet  fuel pattern  has 
only just ceslsed; the  following  table shows how s o l i d  fue ls  
have los% ground t o  o i l  and gas, 

N A T O  C . O N F - I D E N T I A L  
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Source: . S t a t i s t i c a l  Year Book for 1969, Moscow 19jO* . . 

F o r  1970 data based on Soviet statements o f  
.. r e  srdts 

The table does nct include  hydro-electric power which, 
c6;a-Cw-ted t o  sta&a,r-d *el, m o w t e i l  to 1 . 6 nfS.JLion 
tons in 3 350, 6,3 million tons in l Ç 6 0  p 10,O million 
tons  in 1965 and '1 2,8 n i l l i on  tons i n  1968, 

Standard fiel equivalent (SFE) = 7,000 kil.o/calories 
pes  kilogran, The USSR standard  conversion fac'tors 
f o r  inilfuidual fuels are   as  I"o1lows: l ton of coal= 
0.738 Lons SFE; 1 +,on crude o i l  = 1 -430 tons SFE; 
l ,OC0 -mw natural  gas = l .p I90 "cons SFE; 1 ton shale = 
Q, 353 tons 32%; 1 Lon peat = O. 400 tons SFE; 
l ton firewood =: 0,249 tons SF'E and 7,000 kwh of  
e l ec t r i e  pow2r = 0912 tons SF%. 

-In terms of coal equiva3.ent, oil in 1945 accounted f o r  'l5 per cent 
of tot:arl, Soviet fuel. exdxbaz-t;ion (fractionally l e s s  than firewood) 
and gas for o n l y  2,3 per cent,  whereas the  share of coal was 
62,2 p~ Cerit and for m m ?  y e 2 . r ~  con$3s;ued t o  r i s e  st i l l .  higher, 
l u t  19.50 and again in 1952 it reached 66 .l Ger cent an.d remained 
we l l  over 63 per .c;ent until 1357, 'the year of decisAon t o  scrap 
the  siAh Five Year. PLan. Since then, 9.2; has yielded, t o  the  
steady.  irscrease of o i ? ~  and the  r e l a t i v e l y  fzs'ter. increase of 
gas. 1967 was the Icst  yerr i n  which coal S share p by however 
t i ny  a nzrgfnp exceeded tha% of any other single   fuel ,  By 
$hen, however, the combined share of oil and gas had r i s en  to 
55 pex- cent. 

Y 
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17, Among the  Soviet  leaders it vas Khmshchev who most 
strongly urged  the change t o  hydrocan%bon f u e l s .  His 
insgirat ion seems t o  bave been the  technological prowess o f  
America, which he linked  not only with her.massive and rnalzy- 
sided  exploitation o f  oil but also with w h a t  was then her  
uzique posit ion as an ex-pl.of.ter of natural  gas, The t e q o  o f  
the  desired chan e was l a i d  down in   the   d i rec t ive  for the  
Seven Year Plan 7 1959-65) which i n   ac tua l  volume - f o r  i n  
energy con-kent the f igure  differed i i l  d e t a i l  - prescribed an " 

incream i n  coal  production o f  some 22 pes  cent, but a 2.&fOld, 
increase  in  o i l  and a f ive-fold-   increase  ln  natl;u*al gas, 

. .  
h 

18, The 1965 r e s u l t s   i l l u s t r a t e  Gos$hnfs  bias i n  flavour 
o f  gross production t o  the  relative  neglect of  fuel   d is t r ibut ion 
fas tom and - i n  the case o f  coal other than coking coal. - t o  
the Frogress ;of demand. To some extent this indifference 
continues A s  explained above D the  long distmce transference 
of emrgy, rather  than  the  ultimake  quantity  available, i s  the  e 
c:rit.ical problem and each of the three main fuels have widely 
different;   transport   characterist ics,  Long-distance  bulk 
transport  of  coal by land depends ovemheluingly on the 
raklways (which haul more tons of coal than anything e l se) ,  
and *>at of  gas on pipelines, whereas 021 can go by .rail.  - much 
t o  the dis-taste of the railway  naagers - %hough pipelines  are 
be t t e r  f o r  most crudes and far some refined  products, These 
conlrasting  transport   characterist ics pro'bably had much t o  do 
W i t h  %he f i e l  plan resu l t sp  In  terms of  tonnage  extracted - and 
these were the  terms i n  which the Seven Year Plan target was 
announced - the   or iginal  coa l  plan was largely  ignored and the 
illcrease in pr,oduction over the  plag perfod was sone 25 per cent 
l ess   than  expected. Even s o ,  r a i l  haul..age o f  coal. increased 
EOre SlOw2.y than coal. production, and thougb we have no f i r m  
evidence of shortage among cmsumers we think it probable that 
the  df.i3~LcYuliy of dis t r ibu t ing   the  planned sup&l.es 3~ f.lr3-1 
tended i;o x*es"i;rict  demand, and hence production, in fa: CIVOUT of  
the  other fue:Ls, 

1 9 .Having dr i l led   the  wel.3-s and ensux-ed a sui table  
pressure rsgirne, the  "extraction@ of  natural gas  merely 
consis ts  i~ l e t t i n g  it blow out of t he  ground, But it ca:mot 
be p u t  to e f fec t ive  use without; a complete chain of 
installatiorls ex-tending from well-head t o  blast   furnace o r  gas 
cooker. The Seven Yssr Plan provided f o r  a rather  shorter 
Lotal  length of tnmk  pipeline t o  be laid f o r  gas  than f o r  oil, 
but GZ.avg~z, which had overal l  charge of  both programes, made 
sme' 'that. gas l i nes  received pr ior i ty .  Twice as much ga.s 
pipel ine as of1 pipaline was duly l a i d ,  1% was not  'only  the 
lack of trunk pipelines nor th?. much cr i t%cised   e f for t s  of the 
dril l .ers which fron time t o  time  caused some miee ty  about %he 
leitel, of proved  gas resenres  that precluded the  fulflInen$ of 
the  gas plan; it was th5 lack of loca l   d i s t r ibu t ion   f ac i l i t i e s ,  

N A T O  C O M F L g E N T I A L  
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user  equipment  and  to some extent compressor  power  on the long- 
distance  lines  that  curta-;%led  consumption. Since only a small 
part of the  gas  produced  could  be &orecl, tlas meant curtailing 
production  to  avoid  waste. The gas  production plzn was, 
therefore,  cut  by  about an eighth  and  the  reduced 1965 target 
slightly  exceeded,  though  waste  still  occurred  on a large  scale, 

20. Production  of  crude  oil  largely  escaped  these 
limitations. The oil  pipeline  network,  though  growing  more 
slowly  than  tha-t  of gas, carried a steadily  increasing  share 
of the  crude  from  fields to refineries  and  latterly a; 

absence.of  product  pipelines,  however, the kailways  took  most 
o î  t i e  strain of distributing oil products from refineries,  and 
railborne oil traffic,  though  sLil.1  smaller  khan  that  of 
coal, imreased rmch  faster,  The  oil  producers  were  thus  able 

throughout  the  seven-year  period, 

c considerable  share  of  the  ..rising  crude  exports. In the 

to  maintain  their uniform success  in  annual  plan  achievement 

. 

21 Throu.ghout  the 1966-70 Flve Year’Plan,  the  three  main 
fuels  reproduced  with  curious  precision  their  performance  during 
its predecessor, By 1968 it was  clear  that in tonnage,  though 
probably..not to the  same  degree  in  energy  content,  anything 
approaching  the  original 1970 target for coal was out of 
reach. In  gas  the  annual  plan  goals  have been more o r  less. 
successfully  achieved,  but only after being  sharply reduced 
to  conform  with the transport  available  and  with  effective 
demand.  (Only in Azerbaijan,  among 
significant  regional pducers, has  gas  extraction  been 
allowed to fall  appreciably - perhaps in anticipation of large. 
gas imports from Iran.) Oil  still  maintains i t s  unbroken 
record of annual plan  fulfilment. Some ur,cefi,ainty  a’ttends  the 
production  forecasts  for  the next few years  mainly  because 
most of the  -planned  incfiease must come9  for the first  time in 

. two decades,  from  remote  new  fields st i l l  in  the  early  stages 

their  yield  will  develop, lvlore than usual depends  on  the 
hieherto  ir,different  performance  of  the  drillers. Futwe 
ou.tput  of  oil and gas is a function of installed  producing 
capacity  (number  of wells Jrilled  and  properly  equipped)  rather 
than  the  level  of  proved  reserves.  Meanwhile, the share of 
oil  and  gas in the energy  content  of  total x%el  outp.ut  reached 
58 per cen-k in 1969 and is still  increasing. 

, . . _ .  o f  explo.itation  and  .doubt  persists  as to the  speed  at  ,wh.ich 

22. A Soviet evert foresees  that the so-called 
reconstruction of the fuel structure will be k c r e  or less 
complete by 1975, In qmting *his date he may  have.  assumed 
that coal production,  for a-change, would  keep t o  its long-term 
schec3A.e;  should it fall to do so, as is now habitual,  the 
balance  may be struck somewhat sooner, Whatever the date, 
coal  should  stabil-.ise  at a 30 to 35 per  cent share in the 
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total , .  energy content of  a l l  fuel. prodwed, and the  minor s o l i d  
fuels(l)   (peat,   shale m d  firewood) m.ighL at b e s t  hang on with 
3 or 4 per  cent. Oil ar,d gas would provide all,. t he   r e s t ,  with 
o f 1  predominating,  Finally,  there would be fwther   suppl ies  
of energy from hydso-electric and nuclear power s ta t ions,   but ,  
as e m i n $ d  elsewhere i n  %his paper,   their  j o i n t  share of 
t o t a l  energy  stlpSEies l n  the  foreseeable  future seems l ike ly  
t o  be f a r   l e s s   t han  %ha% of any one of the  three mazor fuels. 

23.. . I n  Western countries energy  poxicy i s  -determined . . 

largeky  through a considemtion of rela-tive costs. No such 
c r i t e r i a  could have  been appl ied  in   the  past  'in the  Soviet 
Union  where pr ices  gave no indication o f  ac-tual cos ts  o r  
re la t ive  scarci ty  of resources. There wasd therefore,  no 
pr ice   s t ruc ture   in  a sense  that  i s  meaningful l n   t h e  West. 
Decisions and the  promotion of one t l p e  of energy o r  mother 
were taken by the  pla.nners on c r i t e r i a  such as material 
avai labi l i ty ,   technical  competence and ove ra l l   po l i t i ca l ,  
economic and soc ia l   p r io r i t i e s .  What i s  uncertain i s  how f a r  
t h i s  s i tuat ion  has  been affected by the  1967 pr ice  reforms and 
subsequent pr ice  changes and the growing emphasis on f inancial  
measures within  the  Soviet Unîon. It is l i ke ly  that re la t ive  
prices. and costs,  e,qressed  in  ffn;a;icial  terms,  are  beginning 
t o  influence  planning  decisions;  certainly it i s  intended  that 
they shomd have an  increasingly  Important r 8 1 e ,  1% cannot be 
said, though, how important  these  factors have yet become. 

( f )  Provision of  export surplus 

24. The Soviet; Union emerged a s  a ne t  exporter of enerw 
i2  the  mid-1950s and fl-om year Lo year t h e  increase  in   the 
 expo^ .-sW@UE;, if not uniform, has been  unbroken ever  since. 
It now-arromts t o  well over 140*mil l ion tons of c o a l  equivalent, 
and nearly  an  eighth of t o t a l  energy  produ.ction, In 1968 
Over 90 per  cent of  t h i s  surplus consis-ted of o i l  and o f 1  
Produ~tse   S inse  1955 the  Soviet f u e l  industr ies ,   maidy 
because-of  shortfalls i n  coal and gzs, have produced rather  
less enerm Ynan successive plans have prescribed, but by a 
somewhat ,greater margin t h e  Swie t '  economy hzs consued less 
-t;han GGsplan had  expected a r i  hence the surplus has continued 
to mow. The only  available  Soviet  forecast f o r  the t o t a l  
SurPlus i n  19645 t o  be published i n  advance or" that  year  placed 
it a t  74e4 miJ.lîon tons o f  coal  equivalent.;  the  actual  +,otal 
was q.07.6 nillion tons9  the  figure  for o i l  being  nearly  twice 
that  predicted,  

25, So f a r  as i.s known, Soviet  policy on energy  exports 
has  never  been-the  subject of a comprehensive and in t e l l i g ib l e  
public announcement; it can only be inferred from recent 
practice.  Here the  contrast  between Cie progress of  crude o i l  

(1 )' Minor fuels are  discussed i n  Appendix D 
. . . . ,  
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output and tha t  of domestic refinery  capacity  raises  an 
obvious question. Crude o i l  output as already  noted  has 
developed according t o  plan,  nearly always w i t h  a l i t t l e  t o  
spare,  whereas refinery  capacity,  in: t e r n s  of absolute through- 
put,   has  fallen fur ther  and fur ther  behind it. Barring  the 
storage  factor, d.rude o i l  must be either  refi.r,ed OF expo*ed i n  
the crude s l a t e ,  and it has  been  argued that cz-ude oil now 
accounts f o r  more than half the total energy.exp0r-t  because the 
unrefinable surplus has t o  be disposed of somehim. The 
corollary might then be t h a t  as soon as  refinery  capacity had 
closed  the gap, the USSR would r e f i n e   a l l   t h e  crude  she 

t h i s  argument i s  favoured 'by some Soviet economist-s; .they of ten  
point out; in  general   terns  that   the  export  o f  engineering.goods 
offers-.a f a r  bet ter   re turn on outlay than  that  of  raw 
materials, But this argunent is hardly  relevant t o  the facts  
o f  Soviet o i l  and Soviet technology, The o i l  surplus may o r  
may not have  been intended from the  outset  - the date of the I 

decision, if ind6ed there was a decision, t o  develop it a s  a 
leading  export i s  unknown - but i t s  advantages, p o l i t i c a l  and 
s-trategic  as  well  as economic, must soon have  been c lear  and 
the promotion of i t s  growth seems long  since t o  have become a 
part o f  S wiet   pol icy.  

% produced.and  crude  exports would cease. On the  abs-kact  level, . .  

. .  

26. The off ic ia l   Soviet   f igures  f o r  e q ' o r t s  and impor t s  .. 

of  energy,'which nowadays appear  annuall-y, are  expressed i n  
terms o f  standard  fuel and make  no dis t inct ion between one form. 
of  energy m d  another, though it has long been c l e a r  from 
trade  chta  tha% most, and 3.atterly  nearly all, of these exports' 
have consisted of  o i l  and o i l  products, The l a t e s t  gross 
figures f o r  exports and imports are  shown below as  published, 
together  with those of net   exports:   in each case,  the  share of 
o i l  i s  given a s  a percentage t o  i l l u s t r a t e   t h e  heavy and 
increasing  predosinance o f  o i l ,  O 
. .  * IMPORTS AND. EXPORTS OF FRI~"ARY ENERGY* . .  

(Million tons of  standard  fuel) 
1960 q965 1966 1967 1968 1969 

. 59.8 116.7 129-2 137*5 147,6 159,8 Gross exports 
"7"- 

Percentage of crude o i l  
arLd o i l  products 

Gross imports 
Percentage of  crude o i l  
and o i l  protiucts 65 29 26 20 15 12 

Net exports 
~~ . ~ 

49.1 107.6 120,3 128.0 136.4 1$5.*3 
Percentage of  crude. o i l  . . .  82 and oil. products 83 85 85 89 91 

* E-etails. of  individual  fuel imports and  exports  are  given i n  

N A T O  C O N F I D E N T I A - L  
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The slow-up in. %he growth of energy  exports  since 1966 will be 
no-bed. T h i s  is largely  due  to  the  slower  growth of oil  exports: 
not entirely so, however, for apart from the  continued  fall in 
net exports  of  coal and coke t'ne small emort of gas was in 
1968 alnost balanced by imports  from  Vghanistan. 

27, Soviet  energy  exports  are  divided between three 
groups of aarkets - the Cormmist states,  the  industrialised 
West and Japanp and the  -developing  colatries, In regard  to  tbe 
Communis,t states,  for nearly 25 years.lhe  Soviet  Union has been 
the only  country  able  to  provide  the  fE&l-deficient  Communist 
countries with oil.and, whe;le  necessary!,  coking coal, md 
na%ux*al  gas  without requiring payment in hard cumemyo 
Deliveries were often  made in tie face 03 considerable  traa3,port 
and other  dffficulti.es, For example, in 1959 China was the 
worldss  second  largest  customer for Soviet 011, mostly  in  the 
foam of  refined  products;  all bcB a fraction of this export, 
which  amounted in t o t a l  to about 2& million  tons, was carried 
by the Trans-Siberian Railway. Italy t ook  just Over 
3 dilion tonso and together  they  accounted for 24 per cent  of 
the total  Soviet oil export. In the  following  year wnen Italy 
t o o k  4.7 mFllion tons Chinafs tonnage took a very  slight  fall, 
but in t h e  Sumner  exports  to  Cuba - 8 long and complicated haul 
for Volga crude - began  on a scale hstrdly less than those to 
Italy, For polittical  reasons,  Cuba  was from the outset a 
priority  customer  and  at first  her demand  occasioned  some 
strain. There is evidence  that in the  early days of this  trade 
sone oil fun.0endad f o ~  Ea&ezm &rope was semt instead t o  Cuba, 
wnicb, for a ticle l e f t  khe East Eucopem refibaer%es seriously 
short  of  crude, Soon afterwards it was nunowed tha t  the 
Rlussians would be happy to see  Cuba  once  more su2plied from 
Venezuela  and  that the question of dollar  payments alone 
precluded such arrangements. 

28, In the  past  few years, .China' S imports of Soviet 
energy  have  almost  vanished;  'those of North  Korea,  Outer a 
Mongolia and North Vietnam - though criticzl  to the economy o f  
these cow"Lries--  have remained very small, and  those  of  Cuba 
have.remaincd.alnost,static, In each case,.  the  supplies have. ' 

consisted  alm6s.t  entirely o f  oil and  oil  products; ln each 
case, apart from a very small Rumanian  contribution, the  USSR 
has been the sole  supplier, and in each  case  political  motives 
seem t o  have been predominant.  Inside the Comunist world, 
it is Eastern  Europe  which  offers  the  main  market. The fuel 
resources of Eastern m o p e  are  very  unevenly  distributed, and 
trade i n  &el between these  countries has remained at a very 
low level.  Poland  and  Rumania  have  consistently  preferred t o  
divide  the bulk of their  respective surpluses of  hard  coal and 
ail  products  between  Western Europe and, to a lesser extent, 
the kwtern territories of the USSR, and  except  for a small 
SùPPlY of Rumanian gas to Hungary there is no inter-satellite 
trade in natural gas. Eastern  Europe' as a whole  exports  some 
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8 million  tons o f  oil produc3s (II million tons of coal 
equivalent) t o  Western Europe - most cf it Rumanian and the 
rest   largely  ref inad Tram Soviet  crude - and Poland ships 
10-12 million t cns  of coal f-.1 the same direction, but  the 
gross f u e l  % Z P C ~ ~ S  of t h i s  group o f  cot;rtr ics a re  now naming 
at an annual r a t e  of over 53 million tons of coal equivalent 
and r i s ing  by perhaps 8-10 per cenk pel- yew.   Pract ical ly  a l l  
this fue l  comes from fhe  Scviet Union - most1.y as cm& o i l  
from the Volga-Urals mgion shes the  growth o f  East Europars 
reffnery.capacity, thougn.it a l s o  includes  two-thirds o f  the 
much smaller Soviet  coal  exports and re la t ive ly  small, though 
increasing,  supplies of  n a - t m l  gas. 

1 

29* Expor ts  of fue l  t o  t h e  industr ia l ised West and t o  

c i l .  Mast of %his once again is Volga crude and m a r l y  a l l  

Sapa: incltide a few miilfon t ons  OP coalo a ï i t%le  mecnane 
(supplies of which +;O Aus"t3-a have now begun) and occasional 
shipments o f  E?G(-l) $0 mance, but consis-t: ovembelmLngPy of  

the rest i s  fuel o i l .  These oil exports, which in 1968 amounted 
t o  44 mil.licn tons, as compared with 42 rnil~iml tons  shipped 
t o  Com~mllst C O W I ~ Y ~ ~ S ,  ccnrt i -hxte about 5 per  cent o f  %he 
wcrldrs b&sma-tional o i l  -trade in these  narkets, In a few 
instances *hey account f o r  a very  large share of  the  
customer? s t o t a l  o i l  import (1967 f igures  show Finland as ' '  

81 per cent,  Iceland as 83 per  cent, Greece a s  24 per  cent and 
Sweden as 18 per cent) ,  but since t he  t k e a t  to stop supplies 
procayed the  resigna-klon of t h e  Finnish Government i n  1958, 
there has been no evidence o f  Soviet   efforts t o  manipulate oil 
trade with non-Communis-t Emope f o r  p o l i t i c a l  gtlx*poses. In  
Ikaly, which 1x1s .been t h e  \r:or?ld*s Largest  importer or" Soviet 
oil since 1960, the  f igure i s  q3 per  cent, The t r ade  in oil 
consti tutes Xussials largest  single  source of convertible 
currency  earnings. 

30, There  remain the small scattered markets Ln l e s s  

are  confined  to o i l  and o i l  procucts , which i n  1968 amounted t o  
some .4,5 mi-llLon tons9 about 5.5 per cent of Ru.ss:tafs total 
o i l  'exports f o r  t h a t  year. Some less developed countriesp such 
as  Ceylon and .Syria9 have ceased t o  import  Soviet o i l ( 2 )  The 
trade,  never Large, had begun to   dec l ine  by 1967 and was 
partially disrupted by Yne closure of the ,  Suez Cmal. The 

developed countries, Soviet energy exports t o  these  countries 

. .  . 

(2) The  same would already have  happened i n  the  UAR, which is 
now a sign.Ef3.cant net e,xporter of 0.11, had not the  closure 
of ,the Suez Canal .cet off her surviving ref inery a t -  .. 
Alex.andria from her  leading o$lZield j.n %he G u l f  of Suez. 
AS it is ,  she imporbs some Soviet o i l  via  Alexandria and 
exports  the whole yield from the  Glrlf of  Suez, including 
Some t o  Cuba on Soviet  account. 

... ". 
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are under way with Sweden,  Fifihnd,Denmark, France and Japan.to 
Sell  them gas on a Ion -term basis. The Russians appear convinced 
thac if the  prices suig them they can fair ly   rapidly  incmase 
t h e i r  gas  exports, but it i s  not a t   a l l   c l e a r  wiii;-k;her they 
anticipate a net import o r  a net  export  of  gas i n  t h e   n e f i .  
few years,  Present  imports from Afghanistan shotild now 
roughly  equah  and may already exceed, the  current westward 
exports, ard by 1975 the combined imports of Afghan and 
Iranian  gas  could we l l  reach 23 mill iard cubic-  metres. There 
i s  no evidence o f  prospe,ctlve  imports from any o ther  source. 
The advantage t o  the  Soviet Union i n   t h i s   t r a d e  i s  t h a t  she 

which are  prepared t o  take  Soviet goods and services   in  
exchange. 

. sel ls   gas  t o  hard currency  areas and buys.-gas from countries 

34, E1ectri.c ower, The Ukraine has f o r  some time been 
colmected T m t z e +  sasbern -"ep" European power grid. whose control 
centre i s  i n  Prague, and i t s  ne% power exg6r-t. i s  increasing. 
It w i l l  soon as.sume the new task of  supplying  Bulgaria by a 
new l ine  t o  go direct   across   par t  of f2.amafia. In terms o f  
encro6y, however, these power su--pl ies  w i l l  coxtinxe t o  make up 
a very  small  fraction of the  total   Soviet  export.. 

35. O i l .  Each year since 4953, Soviet  trade  statistics 
show increases of Soviet exports of o i l  and o i l  products. In 
1969. Ynere was an e o r t  of 90,8 million tons and an import of 
about 2 million t o n z l  ) . Both Lota1.s include a few hundred 
thousand tons of non-Soviet o i l  sh9ppeC Lo thi rd pa r t i e s  on 
Soviet  account, but apart  from this the  official   Soviet  figures 
s e m  substantially  correct.   FaiUng a radical change i n  oj,l 
policy,  the USSR seems assured of  a s ~ ~ r p l u s  o f  oil f o r  e,qort  
a t  l e a s t  f o r  some years t o  come and it is l ike ly  t o  cont.hue 
as  the  Soviet Union's prirccipal energy  export, 

36. Although there  are many diff icul t ies ,   es t imates  of 0 
. future'  Soviet' exports- can  be. made  by comparing  &recas-t;s .of, . 

production and assessments of future domestic  consumption, 

( l  ) Ths oil. exports Ln 1969, as given in the Soviet foreign 
.~ ~. ~. 

trade  journal probably contains - p e r h p  unintent;ional.ly - 
double coUvlt.j-ngo In recent; swap deals with  the 
intemaat3.onal oil companies and Middle East  countries,  the 
USSR delivers its o i l  t o  cer ta in  markets i n  Western 
Xwope i n  exchange for del iver ies  of  Persian Gulf o i l  
t o  Soviet  markets  east of t he  Suez Canal, especially t o  
Japan. The e-xport f igures i n  the  Soviet  foreign  trade 
journal, include both sddes of  these swap deals,   thus 
inf la l lng  actual  exyox -s  by  more than 3 millfon tons. Also, 
the USSR includes i n  i t s  exports %he crude oil obtained 
from Egypt and Algeria and re-exported t o  other  countries 
on Soviet  account;  the  total involved is 1$ million tons. 
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The  majority of the  Committee  is  agreed  that  forecasts Of 
profiuction  may be taken as 480 million  tons  in 1975(1) and 
600 million  tons  in 1980(2)(3), Consumption  estimates  may be 
made by applying  the  relationship  between  past  rates of oil 
consu;nption  and  increases  in  national  industrial  production to 
estimated  future  industrial  growth,  There  is  a  good  deal of 
uncertainty  about  the  latter, so fairly  wide  ranges  have  had to 
be used  with  the  result  that  the  range of net expor.ts  could 
be -124-151 million  tons  in 1975 ana  102-172 
million  tons in 1980(4). The  very  size of these  ranges  in 4 

c -relation to total  Soviet  output  shows  how  difficult  it  is to 
made f i r m  forecasts. If the  forecasts of growth in gross 
industrial  production  (those  assumed  in  making  these  estimates 
are 6-8 per cent  a  year to 1980) prove  too  high - and the 
plan  for 1970 ms only  6,3 per cent - then  the  oil  surplus 
available for export  will be in  the  upper  end of the  range,' 
A similar  effect  might  follow  the  consumption  trends  in  bo:i.ler 
fuel,  discussed  in  Appendix B. Increases  in  oil  productiorL 
will  depend on the  exploitation of the new fields  in'western 
Siberia,  where conaitions are very  difficult and investment; 
costs  high, 

Recent  information  about  the 1971-1975 Soviet  Plan 
indicates  that  oil  production  in 1975 is expected 
tobe 480-500 million  tons. It is  likely  that  this 
will be reached,  at  least,  at  its  mini,mum  level. 

In  view of the  raised  targets f o r  1975, it  seems  likely 
that  the  Russians  will  now be aiming  at  something  like 
630 million  tons  production  in 1980, If so, they  will 
have  to  take  the  necessary  steps in advance to ensure 
this  higher  production. 

The  United  States  Authorities do not  share  the  majority 
view and they  consider  that  in 1975 -Soviet.production O 
may be 450 million  tons,  reaching 500 mill-ion  tons  in 
1980. The  rationale  for  these  alternative  estimates and 
their  impl.icatians are discuss.ed in Appendix B. . .  

In  view oT their  lower  estimate,of  production  and also 
of slightly  different  domestic  consumption  forecasts, 
the  United  States  considers  that  net  exports  could be 
90-110 million  tons in 1975 and 10-60 million  tons with, 
Q best estimate of 50 million  tons,  in 1980, 

4 
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37. However,  whatever  the  difficulties of making 
quantitative  estimates,  it  seems  clear  that  by 1975 the  Soviet 
Output  wi1-1 be adeqrlate to 2rovide f o r  all domestic  need.s, 
t o  satisfy  most  of  East  European  demacd f o r  oil  and  still 
leave substxltial  quantities  for  export to other  Communist 
ccuntries  and to the  Free  Wcrld. A l l  that need be added i s  
tha.t  the  Soviet  Union  has  undertaken to increase  supp:lies to 
Eastern  Euro?e,  but  that  for  a small margin o f  their  gyowing 
re,qüiremehts,these  countries  must  look  elsewhere;  that  she 
may be- expected'to  continue and slowly  increase  her  small 
exports -.to North  Korea,  North  Vietnam and Outer  Mongolia 
while  further  replanning  the  supply o f  her o w n  oil to Cuba 
by deliveries  of  non-Soviet  oil on SovTet-.ac-cour;.t;  that  she 
is in  process of replacing some of her own exports of o i l  by 
similar small acquisitions  from  Arab  producing  countries  and 
appal C L l b L Y  I I l b . e L l L L D  b u  dû sû O ï l  a s l o w l y  
and,  finally, as oil is her largest  single earnm of foreign 
exchar,.ge,  she  has good reason to continue to export  as  much 
of it as  she can to hard  currency  markets, 

nm-..-,.-+l+- :-+,.Fa- L- fncileas.iig J 

BAUNCE OF F'JEL-EN%RGY RESOURCES, 1960-62 - 
(Million tons of standard  fuel) 

" 1960  1965  1966  1368  1969 - c 19.67. . , ~ ,  

Total  resources 836,5  1,121.5  1,195.1  1,259.4  1,311~.5  1,358.2 
Fuel  production 692,8  966.6 1,033.1 1,088,4  1,126.6  1717'7.3 
Hydro-electric 
power 6.3 
Imports 10.7 

percentage) (65) 
Other  resources* 32.7 
Stocks  at 
beginning of year 94, O 
- Total  distribwkion 836,5 
Consumption  (incïu-d- 
ing  transport and 
storage  losses) 678, O 

Exports 5998 

percentage) (70) 
Stocks  at  end o f  
year 98s7 

'O? which oil as 

"" 

(Of which oil as 

Source: 1969 Year Book 
* Not defhed. Believed to consist of various  forms of secondary 
energy such as coke, oven ga.s furnace gas, etc. May also include 
natural  gas  liquids,  synthetic  fuel and shale o i l ,  
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38. If  we  accept  that  total  oil  exports  will  be.about  the 
middle of the  range  of 124-151 million tons given f o r  1975, and 
further  assume  that  imports  and  exports of natural  gas  will. 
roughly  balance  each  other  and  that  those of coal  will  continue 
more or less a8 at  present, gross exports  of  fuel,  in  terms of 
coal  eqttivalent,  should be about 225-245 million  tons  and  net 
expor-ts  about 205-2Î5 million  tons,  (In  these  terms  the 
exports  of  electric  power,  gross or net, will be veyy  small.) 
The  gross  an6  net  exports  would  constitute  roughly  the  same 
proportion of total  energy  output  as  at  present..  Meither  total 
is  as  high  as  expected  before  the.scaling  down o f  Khrushchev's 
long-term  production  forecasts! cm indeed as-the Soviets w o u l d  ' 

probably  have  wished.  This is presumably  due to Soviet 
cautior,  in  predicting  development  rates for the  new  oilfields, 
for these  will  largely  determine  the oil surp lus  which w i l l  in 
turn  dominate  that of energy  in  general. 
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l. The Soviet Wnioats %sal reserves  are  so,large t h a t  
theZr  precise vollume i s  8 pu~e3y academic ques,tion, There is 
no reason t o  d m b t  the sta-tarneat of one o f  her  experts  tnat 
they are enough t o  last a thowsanc?, years and since %he l a t e  
1950s she, has been the largast gross coal p r o d w e r  i n  the 
world6 Thbs, however, i s  on2.y t r i e   i n  tsms of actual 
tomiage' extracted.  In fa@%  st over 20% o f  coal produced i s  
brown coal wMch has a low calorific  valus,  Ln terms of 
energy content of to ta l   coa l  product-icaa,. the United States 
comes first(1). The Soviet coal industry  progressed twards 
this  position durivLg %he S%alfn  era when the ascendancy of coal 

1955 it accounted f o r  64,8 per  cent of total fuel cutput and 
f o r  53,8 per cent a t   . t he  sta:+, of  the Seven Yeas Plan - but 
during tho past decade its faleering progress  has a f forded  SO 
much perplexity  that  some observms have doubted  wkelher a 
coal  plan  exzsted a t   a l l ,  

as -&he ma-Jn seiir'ce e f .  enel"gy kÏeil% -üïq~e&iij~& - as j,ate as 

_ L  

2, In 7358 t'ne USSR produced 493 mill?ion tons o f  coal, 
of which about a. quarter was brown coal o f  Low calosigid 
value. Start ing from this figure,  the Seven  Year Plan 
prescribed 600-612 million tons as the goal f o r  "165, but no 

oil and gas, seems to have lost in-teres-t; ix: i t s  achievement. 
From t h e  0u.tse-t %here was  no discernible  relationshlp between 
the teml.nal pLzn Lasget which soon ceased Lo be maintained and  
the much more mcdes-t amu.al plan ta rge ts ,  md ou'; of %?:e 
required seven-year increase of about ?l75 million tons no more 
than 24 mil l ion had been achieved  during the first % o w  years. 

. sooner was this nnnow*ced than Khn;&cbev, preoccupied wtth 

3. BYsduct4.on then  picked up speed,  and 2.n the las% 
two years of %he plan period  achieved a ra te  of progress which, 
bad it been main-bained faon the  outset, would kmre carried 
the industry beyond the original 1965 target;  as it was, 

(1) For ins'tanlce, in 1967 the USSR produced a t o t a l  of 
595 mLlI.ion temp of wMch 45q miXLion was c:!.assed as 
hard  coal azd +'l44 million  as brown coal.. Together 
these gave a t o t a l  09 429 raillion eons of coal  equivalent. 
I n  %he Same yeai*p the Un9.ted States produced 507 mi l l i on  
t o n g  of hard coal of hSgher average  energy  content tha-2 
t 5 e  R~~ssIans, but 06Ly 4 m.il.lion tans  of Ximite. The 
tcdal United Statm LoiTage cx%razted was -t;k?.:ls' 
&'+ mi-lli-on tons less than the  Russian bat a t   l e a s t  
75 milLion more i n  terns of energy  content, 
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however the 1965 result was 578 nillion tons(? ) p There is 
no fj.rn evXdence that %he economy as a whole suffered mucb from 
tllis prformance, though private conswe9”s - as .usual a t  the 
end of the queue - seem to have gone shm% on occasion, and 
there were the  usual corq-glaint.5 tha t  particular  grades and. 
qualities of coal were i n  short supply, In  tkfs connection 
dXffculties are  made worse by the inadequacies o f , , t h e  Soviet 
t r a n q o r t  system, which delay del.iverfes €rom the produ.ction 
centres L0 the consmers(2). E x p r t s  o f  coal and coke., both 
gross and net;, conticued to mount usn%$l 1964, when both exceeded 
20 mii9.lion tons ana declined oxi3.y sUgh$ly i n  2 965. The 
amuz.3. All-Union plan reslr%.l;a were greeted. with approval, - 
csDitrtcisrn being reserved almost exclusdvely for locei  or 
rwgional fa i lures ,  or f o r  technical s h o r t c o u s ,  T’Lx fast 
thC3rt, pmduction over the Seven Year F:L..m E S  a whole, had fa.ii.en 
txms of mfllions of tons &or% sf the plan figures , and 0 
22-34 mi?.ldon t o n s  short  in the tel-minal  year,  received l i t t l e  
or no public comment; 

4 ,  Much  the  saae  happened  during  1966-7’0 as in  the Seven 
Year  Plan period, The  plan for 1970 called f o r  the  coal  output 
to reach 665-675 million  tons,  some 90-700 roillion  tons  above 
produ-ctio-;: in 1965. In 1966 and 1967, however,  the  actual 
increases  were 7,9  million  tons  and 9*6 million  tons  respectively, 
although  in each year the  annual plan was clained as slightly 
overfulfilled; in 1968 and in 1969, for perhaps t’ne first time 
in Soviet history for any  major  commodity,  the  plans  called f o r  
reductions in output - for l Eillion and 5 million tons 
resgectively.  In  the event ,   i968 output did fall as planned 
( 5 9 4  nillion  tons),  but t h e . f a l l i n g  stocks  and  shortages  that 
resulted  caused a tactical  change of policy in 1969,  and  output, 
in f a c t ,  rose by 14 million tons (608  million  tons), 18 million 
tom3 above  plan,  Actual  output  in 1970, however, was oaly 624 
.mkllion tons, only about 46 million tons  znore  thzn  in  1965, 
Although  this WBS some 50 million  tons less than  originally 
plamed, it is possible that  the  domestic  and export markets 
could not have absorbed more, 

The total production o f  cGa.1 in 1965 refers t o  gross raw 
‘connage wl..t;hout dedwt-icg losses from preparation and. 
meckmnlical  c2.eanirsg. On the basis of recent  information 
f r o m  a Soviet  handbook, it is estimated  that  about 30-35 
40-45 millkicr?. tons of  t he  gross production was wasle and 

Xn Augus%. 1970, as a ~esuZ% 09 the shor-kage of railway trucks 
(used %O t rampor t  perishable proeucts from the crop) one 
m i l l i a n  tons of hard coal were lefc; at ‘the mine head. 
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It should be added  that  coal's  erratic  performance  in  the  last 
two plan  periods looks worse in  terms of tonnage  extracted - r 

to  which al1 the above  figures  refer - than in terms of energy 
content, This, as explained, below,  is due to t h e  nuch higher 
calorific value of hard  coal,  whose output has in-" ereased  without 
2 break  since-World  War II, than of brown coal  whi'ch  reached a 
peak  in 1965 and  has  since  slipped  back f o r  the  second  time 
in ten years, 

c 

5. Lnls situation seems Lo be fne  resul-i; QÎ several 
conflicting  trends,  each of which  represented a departure  from 
plan. In the  first  place,  the  Donbass  failed  to  reach  its 
1965 plan  tarmet and hence to deliver t 3 e  required quantities 
of hard  coal  ?including -the vltal coking grade) to the rest 
of European  Russia,  where  closures of uneconomic brown coal 
pits had already begm. The deficiency  was  made  good  from 
the  more  distant  Kuzbass and Karaganda  basins.  Secondly, the  
Urals received~  considerably  less Kuzbass hard coal than 
expected - presumably  because of increased d-emnd further 
west - and swponded by above-plan production from its own 
hard  (though  mostly ra ther  low-grade)  deposits.  Thirdly, the 
exploitation  of  opencast  resources - notab2.J of brown  coal 
in the east - proceeded  much  more  slowly  than the long-term 
planners  appear %O have  foreseen.  Annual  production  plans 
look far more rea l i s t ic  and are regularly  exceeded, An 
ambitious goal to  be  achieved in five years$  time might well 
seem  plausible,  whereas a correspondingly  ambitious  annual 
goal  coEld  eas,ily be recognised  as absurd. The  short-term 
planners,  presumably, could well see  that  the  power  plants and 
heating  installatfons for-which the  low-grade  coal  was 
destined  would  not  be built in time  to burn it. Thus in 1967 
the  .output of 'brown coal  was 1.8 per  cent below tha-t of the 
previous  year in spite of exceeding  the plan totalhp: 
2,2 per cech. 'In most  cases, and in par-bicdar in the east, 
r a i l  %sanspo-e has acted as a limiting  factor in bo%& plan  and 
result, for it was not worth  prociuclng what could no% be  mowed, 
and in some regions the difficulties of long-distance  coal 
tfm-qmrt may well  have  helped t o  mcb-tain the outp1at and 
conswption of peat and firewood above expected  levels, 

m.- . 

O 

6 ,  The  prospects of coal in the USSR,  at  least as 
foreseen  by  the coal industry and the long-term  plannivlg 
authoritgc,  conLsasts sharply with those of the Uai-bed Ungdom 
and  Uni-bed  States, lin th6 United  Kingdom,  where  the  coal 
industry faces an absolute  decline in production and consumption, 
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electric  power is the only consuming  sector still c1easl.y  on 
the increase, In the United States both production and 
consuGption  are s t i l l  rising,  but.  this, it appears,  is  almost 
entirely  due to power station  demand. In the USSR the latest 
availa3ï.e  forecast €or the  period up to 1980 ascribes t i e  largest 
inerease in cons~.liom to electric power. Other consmer 
factors will take much smaller, if: m y ,  extra quant;it&es. .oic..coal. 
1'he future share of coal in the  Soviet, energy pat.tem over  the 
next. ten  years will depend on the ra te  of development  and 
construction  of new mine  capacity in the Eastern  region  from 
where  the bulk of the c o a l  will be extracted;  another 
impertant  consideration  will  be the progress  achjwed in 
pro&xing  more  natural  gas and crude  oil, Ln particular after 
19?5* Recently  announced  plans call. for coal production to 
reach  685-695  million tons in 1975, a realistic goal that w o u l d  
require  an  annual  growth  in  output  of  about  13.nillion  tons,, 
Although a prelininary goal  of 950  nillion.tons  for 1980 w a s  
annciunced in  1969, receht statements  by  Coal.PIinistry  officials 
indicate an output of 775 million  tons  is  more  1ike.ly in 1980, 
Estimates S O  far  ahs2.d 2s 1980 must of necessity be considered 
only  as  broad  indications of future  developments. 

7. The  increase in coking  coal will come largely from 
the DonbassP  with sma3.ler contributions from the  Kuzbass, 
Kasagmda and  Pechora  deposies, The miscellaneous  coals  used 
for a wide variety o f  heating, as at  present,  seem  likely t o  
be  burnt as close as possible t o  the centres of consmption, 
The  increase in power station  coals,  for  which  by  far  the 
largest  increase is projGeted, will come l a rge ly  from 
Kahsk-Achinsk  and  Ekibastuz  Basfn, and to a less&  extentfrom  the 
Kuzbass arxi Donbass, The reinoteness  of t h e  new coal  mines 
rrom the consumer  centres pases serious problems t o  the Soviet 
planners  who  are  cnnsidering the' building of high  voltage 
transmission  lines  and of extra rDafLway lines specialising in 
the transportation of  coal, This questfon is fu-rther 
examincd  in  Appendix G, The following  table  illustrates  the 
Position of the  main  producing  regions in 1965 the  latest , , .year for which data  are  available, . .  * .  . .  
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Donets  Basin 
Moscow Basin 
Pechora BasLn 
Chelyabinsk Basin 
c&-ei$~o-"-s7K 

South Ural Basin 

-36- 

Tota l  for European Russia 
and the UraPs 350.0 

Ku.zneLsk Basin 
Kansk-Achinsk Basin 

95,O 
13.9 

Ekibastuz and Mamben Basins 14,3 
Other coalfields o f  East Siber ia  3 2 e 5  
O%hc coalfields of Kazakhstan 
and Central Asia 40.2 

Coal deposits of Far East 29.1 

227,l  Total for Eastern Regions ( 1  ) 

Grand total USSR ( l ) 
" 

577 It7 

(1) S-tatistical Yearbook 1969. Data 03 producticn in the 
basins Eentioned do nc t  add up t o  t o t a l s ,  
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APPENDIX " B t o  
C"I(7115 

THE SOVIET OIL INDUSTRY - PERFORMANCE AND PROSPECTS 

General 

1. During  the  Seven  Year P l a n  period 1959-65, crude oil 
was  the only.form of primary  energy to meet and exceed the 
targets  planned f o r  it  in  the  medium-term  plans,  and  the  only 
one  whose  annual  plan f o r  1970 was in  accordance  with  the 

f Five  Year  Plan.1966-70.  Over  the  last  decade or so crude 
oil  production  has  risen  from 98 million  tons  in 1957 to 
353 millim'in 1970, and the achievement of planned  targets,. 
usually  with  an  annual  bonus o f  1 mil?*-on TJY 2 million  above 
targets,.  has been a consi-stent  feature  of  the  Soviet  oil 
-LZIUUV " I J  \ I , . i n ' A q q a + v v f  4 1 

a TABLE 1. SOVIET OIL: PRODUCTION, COD?SUT4PTIOIT ANII TRADE 
(in  million  tons*) 

" 195.5 ' 2 2 %  L 365 1966 - 1967 1968  1969 I__ 1970 ' P l m  ". 

Production . " .  '. 71 148 243 265 288 309 '329 353 (350) 
Apparent consunptiol? 67 119 181 193 210 224 237 
Exports : To tal. 8 33 ' 64 74 79 86 . 91 

of which . . 

Communist  countries 4 15 29 32 35 42 48 ' 

Free  World 4 18 36 41 4 3 .  44 43 
Imports 4 4 2 2 1 l 2 

* Totals  may  not  always  agree  because of rounding 

. -. 
. ,  

. .  

Recently  announced goals f c r  1975  call  for  crude oil production 0 to reach 480-500 million  tons,  an  ambitious  plan.  The  net 
export of crude oil and refined  product  grew  from 4 million  tons 
in 1955 (the  first  post-war  year of surplus) t o  nearly 90 
million  in 1969, - 
(1) Recent  information  obtained from .Soviet  Handbooks and 

liquids has been  included  in  crude o i l  production  during  the 
past  decade.  accounting  for  some  of  the  reported  over  fulfill- 
ment.  In,l9'70  the  production  of  natural  gas  liquids amo-mted to 
about 2 million  tons of the  total  reported  output of 353 million 
tons of "crude o i l " .  

* technical  journals  reveals  that  the output of nataara1 gas 

. .I 

N A T O   C O N F I D E N T I A L  
..- -3 '7 .- 

D
E
C
L
A
S
S
I
F
I
E
D
/
D
E
C
L
A
S
S
I
F
I
E
E
 
-
 
P
U
B
L
I
C
 
D
I
S
C
L
O
S
E
D
/
M
I
S
E
 
E
N
 
L
E
C
T
U
R
E
 
P
U
B
L
I
Q
U
E



t 

, 

" 

(l ) Soviet estimate made i n  December 1970 
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APPENDIX B to 
C-M(71 )Is 

region,  There  is  inadequate  planning  for  the  construction of 
r o a d s ,  railroads  and  piFelines(1).  Domestic  supplies  of 
large  diameter pipe are  not  adequate to meet the  needs of both 
the oil and  gas  industries;  imports of such  pipe  will  continue 
to be required  from  Western  and  Eastern  Europe to fulfill 
construction  goals(Z), It is  not,  therefore,  surprising  that 
there  is  considerable  criticism of the  industry's  failure t o  
expand proven  oil  reserves  at  the  required  rate.  The  fact 
that  this  has  been so f o r  many years, and  yet oil output  plans 
have  equally  consistently  been  achieved, is a further 
indication o f  the  probable  abundance of Soviet  reservesI 

Changes  in  the  regional  pattern  of  crude  production - 
4. The Russians have  repeatedly  stated  that  at  least 

until 1975 the.Volga-Urals  area - in  the wide sense in.which 
the  country's  crude  oil, In the  past few years,  this  has 
rneznt  that  Tataria,  Bashkiria and Kuybyshev  Oblast  have 
produced  nearly 60 per  cent o f  the USSR's total  crude  output. 
Progress'in'these  three,  however,  has  now slowed to a crawl 
and  in  Bashkiria  output  is  actually  falling. It has 
evidently  faltered  somewhat  earlier  than  expected - above  all 
before  the  new  producers in Western  Siberia  have  had  time to 
make  any  great  contribution,  but  this  faltering  has to some 
extent  been  compensated  for  by  the  development o f  new 
reserves to the  north-west and south-west of the  area. It 

0 .they  commonly  use  the  tern - will  continue to produce  most of 

( 1 )  For  the  laying of the pipes  in  those  areas  of  the USSR, 
where  the s o i l  is  permanently  frozen,  the  steel  has 
to meet very  high  requirements  of  resistance,  corrosion 
resistance,  stabili.ty  and  notch  impact  strength,.  Since 
these  requirements  cannot  yet be fully met, the  Soviet 
metallurgical  plants  are  compelled to manufacture  pipes 
with  thicker walls than  those  of  western  make, a fact 
which  has a negative  influence on the.,quality and. 
especially  on  the  flexibility of the  pipes.  Plans for 
the  production of pipes  with  thinner  walls and a 
sufficiently  high degree of precision  by  thermal  treat- 
ment  exist,  but test results  are  not  yet  satisfactory  and 
the  capacity of the  thermal  treatment  facilities is 
insufficient, 

(2) pkns for pipeline  Gonstruction,  even for 1975r, seem to be 
very  optimistic  and  will  require  great  effort to achieve. 
The  goal for 1975 calPs  for  the  construction of 57,000 
kilometres of oil and ggs pipelines,  almost 20,000 
kilometres  more  than  accomplished  during  1966-1970.  This 
programme  will  call  for a supply o f  at  least 16 million 
tons of large  diameter  pipe:  which  is  at  least 6 million 
tons more than  the USSR can  produce or has  planned to 
import  during 1971-75. 

0 
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seems  likely,  however,  that  for  the  first time in  a  quarter 
of a  century  the  Soviet  oil  industry must rely  on  a  completely 
new  and  only  partly exployed area,  rather  than  well-known and 
established  fields, f o r  the  greater  part of the expected 
increase  above  the  current  level of production  during  the 
next 15-20 years. 

5 *  The  Soviet  response to the  premature  flagging  of,the 
three  main  producers  in  the  Volga-Urals  is  now reveding . '  

itself  in  three  changes of emphasis.  Firstly, an increasing 
share of the  future output is  now expected to come from  'the 
smaller  producers  in  the  area - such  as.  Orenberg,  Perm  and 
Saratov  Oblasts  and  the  Komi and Udmurt ASSRs - whose 
relatively  small-scale  efforts  until  lately  received  little 
attention  in  the  S.oviet  Press.  This  however,  will  not be 
enough to offset declines-in output f r o m  other  areas, 
Meanwhile, it .is  apparently  intended to give  greater 
prominence to outlying  and  largely  unexploited  reserves  inside a 
the  big  producers  themselves;  this  may  partly  entail  the 
development of small  fields  hitherto  neglected  as  not  worth 
exploiting,  and  partly  the  exploitation  of oil which,  until 
this  situation  arose,  appeared to be of t o o  l ow qJality 
All this is aimed  at  maintaining an acceptable  rate of growth 
in  the  Volga-Urals  as  a  whole,  perhaps  until 19'75. Secondly, 
we now  hear  more of the  prospects of smaller  producers to the 
west  2nd  south  and  hence  nearer to the  main  centre of production 
denandp  notably  Chernigov  and  Poltava Oblasts in  the  Ukraine 
and  in  Belorussia. Most of the  regions cited in  the  Press  have 
been  producing  on  a  small  scale  for  many  years,  but  a few 
such as Belorussia  and  Daghestan  in  the  Caucasus  are  newcomers. 
Only  once,  according to our  information, has it been  publicly 
argued  that  "Europet1  rather  than  the  Volga-Urals or the 
eastern  region  should  take  precedence  in  short-term  devel-opment 
but  it  is  fairly  clear  that,  taken  as a whole,  these  smaller 
and  less  remote  producers ( o r  in  some  cases  potential  producers, 
such  as  the  Baltic  littoral)  already count f o r  rather  more  in 
terms of effort and output  than  during  the  Seven  Year  Plan 
period.  Lastly,  the  main  new  producers  which  carry the.chief 
hope  for  the  future  seem  to be pressing  well  ahead of plan. 
Thus, 'Ityumen  Oblast, for which  the  original 1970 target  was 
15-20 million  tons,  produced  25  million in that  year  and  is 
expected to produce  80-100  million  in 1975; the  adjoining  Tomsk 
Oblast,  which  in  1966  received  no  separate  mention as a  producer, 
yielded  over 5 mill.ion  tons  in 1970 and  is  expected to yield 
20 million tons  in 1975, and  the  Mangyshlak  Peninsula  in 
Western  Kazakhstan  raised its 1970 target f r o n  12 million t o  
14 million  tons  and to 25-30 million  in 1975. All this  should 
go far to compensate for the loss of momentum  in  what  are  still 
the  chief  producing  regions. 

4 
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Production  Prospects 

APPEhDIX B to 
" C-M(7i)5 

6. Because  efforts to increase  reserves and production 
in the old-established  fields of Azerbaijan  and  the  Volga-Urals 
region  have  faltered(l),  the  Soviet  Union  must  rely  on  new  and 
only  partly  explored  deposits  further  east  for  the  greater  part 
of the  increase  above  the  current  level of production.  The 
most-.imporCant o f  these  new  deposits  are  in  Western  Siberia, 
where  climatic  conditions  are  harsh  and  transport and housing.. 
facilities  limited(Z).In  these  circumstances,  the  rate of 
exploitation of the  new  fields  depends on the  Soviet 
decisions  regarding the allocation  of-'Yesources; for initial 

developed and adapted on a b r g e  ~ c a l e ( 3 ) , ~  A Party  =m& 
Goverment decree of January 1970 shows  that  the  Soviet  Union 
is  'preparing to invest  heavily in t h i s  area.and by 1975 it is 0 to supply 100-120 million  tons  of  crude oil and  by 1980 
output  is  planned to reach 230-260 million  tons.  Many 
pipelines.  are to be built; a new  rail link a d  airport  is to 
be constructed; and housing  accommodation is to be extended. 
These  signs of a more intensive  development of Western 
Siberia  suggest  that  the  exploitation of the  new  field  is 
going  ahead  regardless of the  natural  and  technological 

tern  targets to be reached. It is, however, diffigult to try to 
forecast  the  Soviet  attitude to increase  oil production  by 
applying normal Western  economic  criteria or rationale. 

*, investment  costs  are  high and new  techniques  have to be 

-problems  involved and at a pace  which  should  enable  the  long- 

(l) Much of the  increase  in  Soviet  crude o. i l  production  during 
the  pa.st 15 years.  came  from  the  Urals-Volga  region,  primarily 
from  the  very  large  Romashkino  field  in  the  Tatar ASSR, Output 

. from  this  field alone  accounted  for  about  one-fourth of total 
national  output of crude  oil  in  1969,  In  recent  years,  however, @ improper  water  flooding and over-production of high  yield-wells 
have  accelerated  depletion and greatly  increased  the  amount  of 
water  in  total  fluid  production to ab.out .... 5.&, Lifting  costs 
will  increase  significantly  from  now on as the  total  volume o f  
fluid  increases  and  larger  pumps  are  required to maintain  crude 
oil  production. 
(2) There  will  have to be a sharp  improvement  in  the  quality 
of Soviet  steel o r  considerable  pipe  imports,  if  the  future 
production  goals  are to be achieved. 
( 3 )  Soviet  planners  have  admitted  the  need to import  Western 
equipment and technology t o  develop oil and gas  production  in 
West Siberia,  where  they  intend to double  dril1in.g to a total 
of 6-7 inillion  metres  during 1971-1975. This appears  to be 
an  ambitious  task. 
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7. Jcdging  by  prec-cdent it seems  likc-ly to, the 

majority  of  the  members of the  .Committee  that  production  in 
1975 will  reach 480 million  tons,  which  is  the lower figure 
of the  range  set for that  year  by  the  recently  published 
1971-1975 Plan (480-500 million  tons).  However,  the 
United  States  AuthorLties  consider  that  the  technological  and 
transport  problems'with  which  the  Soviet  oil  producers  are 
faced,  as  well  as  the  rapidly  declining  yields  in  ar*,nvmil-beP'- 
of oil f i e l d s  currently  worked  will  probably  make  it  difficult 
to  reach this level, and their best Estim$-tc is th,-,t i n  1975 ' 

.Soviet  production wil2 bc 450 nillion  t(ons. - .  

8 ,. As regards-the production.  leveis  in 1980, the  Soviet 
forecasts,  which 3 years  ago  ranged  between 550 a d  600 million 
tons,  have  gradually  risen.  Last  year the figures  quoted  by 
high  Soviet  officials  were 600-620 million.  tons, and early  in 
1971 the  forecast  was 625-645 million  tons.  Most  members  of  the 
Committee  agreed  with  the  United  Kingdom  forecast  that  production 
at  the  end  of  the  present  decade  would be about600  million  tons, 
but  it  cannot be excluded  that  the Russians, in view of the 
raised  targets for 1975, might  subsequently  step up their 
production  with  the  aim of reaching  something  like 630 million 
tons  in 1980, If so, they  will  have to take the  necessary  steps 
in advance to ensure  this  h2gher  production,  The  United  States 
Authorities,  on  the  other kand, feel  that  the  problems  confron- 
ting the Soviet  petroleum  industry  will be even Lrlore aggrava-ted 
in  the  second  half of t)?e  decade  and  could be overcome  only  by 
the  allocation  of  sufficient  resources to provide  need.ed '. .. 
technology  and  equipaent,.probably  at  the  expense of other 
industrial  progrwdes.  Therefore  the  United  States  best  estimate 
is that  Sovietcproduction in 1980 may be..Z00 million tonsd The 
table  at -&ktte end of this  Appendlx  shows  the  United  Kingdom  and 
United  States best estimates of Soviet  production  and  consumption 
a2d their  implications  for  Soviet o i l  trade. 

a 

a 
Consumption and Export  Prospects 

9. There  are nany problems  -in  the way 0-f arriving at 
quantitative  estimates of Soviet  oil  consumption and hence 
a Surplus  available  for  export.  The  statistics used as  the 
basis of consmption forecasts  are  subject to such a margin 
of error?  %hat  only a wide  range  of  probabilities  can be giveno 
Future  Soviet  consumption  has  been  estimated  by  assuming  firstly 
that  the  relations  between it and gross indus-crial  production 
would continue  as over the  past  few  years,  and  secondly  that 
gross  industrial  production  would  grow by 6-8% a year  up  to 
1980(f l ) .  On these  assumptions  future  Soviet  consumption  may be 
estinated  at; 329-356 million  tons in 1975 and 428-498 million 
tQns in 1960(2), The  difference 

' n m c x  based  on  officiaï  So-iiej;  statistics  and  estima-bes. 
' /  n ) 

L /  The OECD have  produced  an  es-tirnate of total  consumption  in 
1980 which is higher  than  that  taken  here, -But the OECD 
estimate  is a rough  one  based  on an assumed per caput 
consumption, 
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between  these figures and  those of  Soviet oil production 
accepted by the  majority  of  the  Committc ( s e c  pz-regraphs 7 
m d  8 above)  indicztes  the  range  of  likely  future  Soviet 
exports in 7975 and 1990, which would be 124-1 51 million tons 
and 102-1 72 million tons respectively (l ) 

I O .  The conclusions which emerge m e  2 s  follows: 

In spite of. the stctistical  difficulties,  it is 
reasonably certain that in ,the coWsc of the  next 
decade  the  Soviet Union will be Eble to  supply all 

for export, It  is possible, on sornc assumptions 
that, by say 1975 , the  surplus  availablo f o r  export 
to the Free World,  if the Soviets met 2-11 the 
requirements of the othijr  Communist  countries, as 
well  as their own, would be.44 million  tons; 
012 b’eheT a S S ~ p t t i W t s  it might be 86 million tons-, 
The median figure o f  65 million tons  compares with 
exports  to the Free World in 1969 o f  43 million tons,. 
The range o f  probabilities is greater  by 1980, when 
.the corresponding estimate6 median is somewhat lower. 
The Upited States holds a different view  on the sit- t 

uation likely to develop in 1975 and in q980. Their 
best estimate of Soviet oil  available in 1975 for 
export  to  the Free World is 30 million  tons. As - 
regards1980 a Soviet production of 500 million tons 
while sufficient to meet domestic demacds, would not 
leave much f o r  export.  Therefore, if the Soviets 
were to meet all the requirements o f  the other 
Communist countries.  they  would  have t o  procure a 
.certain volune of oil from  Free World sources. This 
would  be  much larger if. the USSR decided  to maintain 
her exports to the Free World at about present levels 

its d o ~ ‘ e ~ t ~ c  p e q - ~ i y e p n t s  stf1-i ilp.vc a suppius 

(b) In this situation, we believe  Soviet  policy on oil 
in the  1970s will be  guided by t w o  main principles. 

( l )  On the  basis of their best estimates o f  ft;tu.re Soviet 
production am3 their forecasts of the range of domestic 
demand (see AC/127-D/32I /l ) , the United States have 
arrived at different figures of Soviet  oil available for 
export, i.e. 90 to 110 ni l l ion .%Qns in 1975 and IO to 60 
million tons (best estimate 50 million tons) in 1980. 
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APPEPTDIX B t o  
C-M ( 71 ) 5 

t 

First,  she  will not inport oil to  such  an  extent 
that  she  builds  up  internal  distribution  facilities 
dependent  on  imported o i l ,  Secondly,  she  will  not 
wish  the  Soviet  bloc  as a whole to become too 
dependent  on  foreign  supplies of oil.  Subject to 
these  overriding  considerations,  the  USSR  has a 
keen  interest  in  promoting  the  export  of  oil -to 
the Free World so as to maximise  the  earnings of 
convertible  currency, 

(c) With  these  considerations  in  mind,  and  on  the 
assumption  that  present  forecasts of production in 
1975 and 1980 are realised,  the  Soviet  Union  will 

of the  other  Communist  countries,  but  she  has  already 
informed some of the  East  European  countzies  that; 
they  must  obtain a proportion  of  their  increased 
requirements of oil  from  elsewhere.  The  amounts 
involved  will be relatively  modest,  in  the  order  of 
5-20 nillion  ton  range  in 1975; even  this  aay be a 
reduced  by  the  preference  of  some of the  countries, 
notably  Czechoslovakia, for investment  in  the  Soviet 
oil  industry  in  exchange  for  increased  'deliveries,  in 
view of the  problems of transport  from  the  Middle  East, 
The  Soviet  Union  might a l s o  obtain  some  oil  probably 
in small quantities on behalf of the  Eastern  Europe 
countries  and  other  Comraunist  markets  from  Middle  East 
and  North  African  countries  in  return  for  economic and  
military  aid.  Such a course  wculd  also  ease  the 
burden of the  Eastern  Europe  countries  on  the  domestic 
Soviet oil supplies. 

' ' .  continue to supply  the  bulk of the  oil  requirements 

(d) This  possible  economic  interest  of  the  Soviet  Union 
in  the  Middle  East afld North  Africa oil will be 
reinforced  by  her  ability to use  such  oil as a means 
of  earning  foreign  exchange,  for  she  can be expected 
to extend  the  practice,  already  conducted  on a small 
scale,  of  disposing  of  Middle  East  oil  obtained  in 
return  for aid, to third  parties. It is-unlikely, 
however,  that  the  Soviet  Union  could  assume  the 
rôle of a broker  on a large scale. In view  of  the 
links  already  existing  between  them, it would  hardly 
suit  either  the  oil-producing  and  exporting 
countries or most of the  Free  World  consurners'to ' use 
the  Russians  as  intermediaries, Most of the  Soviet 
exports to the  Free  World  will,  therefore,  continue 
to come from  domestic  production. 

.. 
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(e) Finally, it is  clear t ha t  the  Soviet  TJnion and 
Eastern Eurse will become more  involved  in  the 
world  oil  traze but in  absolute  terms  their  trade 
will be a very small fraction  of  the  total. By 
1960, it may well  reach 2 p e r  cent of the  total 
production of the  Middle  East and North  Lfrica( 1) 
but it is unlikely to exceed 7 per cent  in  the 
will  rest  not only on political  motiaes  which  have 
dominated  the  past,  but to an  increasing  extent on : 

. . " .  

. .  worst  possible  case.  Such  involvement  in  fu'kure 
* 

. .. . . ecor,omic  interests. 
. .  

.. . . 

. .. . -. 

i 

(1) It has been  assume8  that  be.tween 1;.1.1971 and 3q,12,1980, 
oil  production  in  these twc areas  will be growing at  an 
a.nnual average  rate of ,  7 per  cent.  Total  produdtion -in 
19'70 has  been  estinated  at 912 million  tcna;  production 
in 1-980 could  well be 1,800--1,825 million tons. .!, 
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(PZill.ion metric tons of crude  oil  equivalent) 

I. 

II 

III 

IV m 

PRODUCTTON 
- Demand €or Soviet .Qil: 
Dorilestic (a) 
Eastern m o p e  (b) 
Other Communist 
co-mtrfes 

TOTAL COMMUNIST 
S 

1 t 

c 

-" 

. .  U,Km 

480 

343 
60 

6 

409 

.pc9Ep 

.""Y. 

71 .""" 

Net  position 
(I-(II + IV)) (c) 

U,S,A, 

450 

-% 

350 
60 
?Q 

420 

"." 

"I". 

30 
I"".. 

40 

-1 C) 

eryIpIlcIFpc 

U.K. 

600 

463 
80 
6 
549 

""m& 

51 
1""" 

40 f 

l - 

8""" 

""r" 

(a) Median figure of a range of possible  donestic  demands which 
incl.udes Losses, storage and bunkers c 

(b) ExcLudi.ng  Rumania  (which  does  not  inport oil from the USSR). 
Eastern Xurope will be ~ X Q P O P ~ ~ ~  in addition to Soviet oil, 
a certGin volume of pet ro lem fron some  Free World countries - 
in exchange  for  sales  of  technical  equipment  and  nanufac-bured 
goods b 

production cnd Comunist countries* demmd f o r  oil prove 
accurate, the  Uni-ked Ungdom view I s  tha t  the USSR would 
dispose of a surplus f o r  export to the Free World lasger 
than the average quantities scld to it over the Last few 
years, On *he other hmd, the  United  States  colsider that 
eo keep sales to  the  Free World at  their  present..  level t h e  
USSR would  have t o  inport  a small  volume of oil in 19759 
and *hat in 1980 t h e s e  inports would h v e  t o  be su3stantially 
increased if t31e Russians w8nted, concwren'tly , L o  neet their 
comitaer;-t;s "Lo their Conmx~fs.& partners and to con-biriue $0 . 

sell the s a w  amount of oil, as hitherto,, to the Free  World. 

i 

(c> Should, by and large,  the  above  estimates of Soviet 
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APPENDIX C to 

These f i g w e s  exclude a small quantity  of  gas produced from 
coal and shale; i n  the  gars ta rge t  fXgures f o r  1970 and 
stlbsequent years,  these gases  are probabiy ircluded. They 
could not I ~ O W ~ V C T ,  covex'  more than  about l per   cent  of  the 
total 
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East Europe 
Poland 
Czecho- 
slovakia 
BtCLgata 
East. Germany 
Hungary - '  

-=a" 

. *  

Free World 
Austria 
We&  Germany 

W." 

I t a l y  

Total quantity 
(Kill iard ' cm,n: 

n,a. 

n.a. . 

nbar 
n .,a. 
n.a, 

32 
55 

120 

S%art.fng 
date of  
delivery 

x 

l967 - 

1972 
1972 
19-75 

1968 
-l 973 
1973 

l .a. &LLTen-t) 

3.0 (current) 

noaa 
n,a, 
n.a. 

0.3 
0.5 
4.0 

i 
2 o o  1 

*Poland was the so le  importer of Soviet  gas between Î946 and 
1966, Some of this would have  been naLwal gas, parbicularly 
in   t he  later years, 

4. In  addition t o  the  countries shown i n   t h e   t a b l e ,  
t a lk s  have 'been held,  but na agreements y e t  reached, with 
Japan,  France, Sweden; Demark and :.Finland on possible Soviet  
gas  e4qorts, Imp-gts from Afghanistan-  (already  running a t  
roughly 2 m-illfard cu,m> and Iran,  which began i n  the  au%= 
of 1970, should by 1374 reach some 13-14 mill iard cu,ma If 
plcctns f o r  delivery of Soviet  gas to b o t h  Eastern and  Westsrn 
Europe were achieved, the USSR could be a net  e q o f i e r  of 
some 5-6 n i l l i a r d  cu.m of  gas i n  1975. However, i f  %he 
recent Soviet  proposal t o  double inports  o f  Iranian gas by 
IV5 is  accepted,  the USSR may well be a net  importer o f  a 
srnaLi vo lme  of gas i n  that year. By the  late 3970% t o t a l  
expo:-ts might reach 25 mil l ia rd  cuom, of  which peykaps 
10 a i l l i a rd  cu,m would  be earning hard currency i n  Free World 
markets. 

c :A-" 
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Year - 

1 e Since less   than a six%h of  the electric power 
produced fn the Soviet Unlon cornes from hydro-electric  stations 
and thas c c ~ m t s   a s  primaxy energy, the  r e s t  figuring as a 
rnedim f o r  the  delivery and use of energy  derived froln fuel,  
t h i s  appendix of fe rs  no detailed  treatment  of  electric power as 
a whole. A few p o h t s  on this sinbJect should, however, be 
mentioned before  dealing  briefly with the  hydro-elect:ric 
sector 
P.n".rLC. 
G A  u w  bil 
" 

2, The drive  towards  electrification which has  lasted 
longes andenzoyedmose prestige  than any other  effort  in t h e  
f i e l d  of  Soviet energy,  ensured t,Wc,yghotat the  15 years ending 
i n  1965 a much f a s t e r  growth of e3ectrl.c generating sapaci.i;y 
and power oulput  than  those of the  t o t a l  psodwtion - let 
alone  conszaption - of  primary energy, and has stayed even 
fur ther  ahead. of  the. growth of to-bal indus t r ia l  produc-tion. 
In 1970, t o t a l  capacity  reached about 166,000 W knd output  total- 
led 740 milliard kWh.. Although  the Russians s t i l l  complain 
that  the  thermal  efficiency of t h e i r  power s-bations i s  lower 
than i n  E.me Weskern.countries,  electrification is still th3 
most ef f ic ien t  means of large-scale energy application and i t s  
grow-bh has enswed that an increasing park of %lm energy 
supplied t o  industry is put  t o   r e l a t ive ly   e f f i c i en t  use, !This 
i s  the one redeemirlg feature  in the  otherwise  depressing  Sovfet 
record o f  fd.el waste. 

3. The tab le  below  shows t h e   r i s e  i n  capacity and ouQut 
since 1950: 

. . .  . .USSR: ELECTRIC POWER CAPACITY AND OUTPUT .. . . . . 

1950 
I 960 

c 1965 
1966 
1967 
1968 
1969 
'1,970 

Thermal stations Hydro stations Total 

3,218 

22 244 
14,781 

23 7 O77 
249 813 
27 I O 3 5  
29 ,645 
31,000 
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During  the  Five-Year  Plan  just  completed,  the  Russians  reduced 
the 1970 target  for  electric  power  production, f r o m  830-850 
milliard kWh to 740 milliard.  The  goal f o r  installed  power 
capacity  also  was  reduced  from an original  level o f  170-180 ' 

Eillion kW t o  166  million IrW. In  1969  and 1970 12 mill-ion kW 
of new  capacity  were  installed  each  year,  the  highest  annual 
amount  attained so far,  but  lower  than  originally  planned.  The 
new  Five-Year  Plan  provides f o r  the installaticn of' 65-67 I 

million kW by  the  end  of 1975, o r  just  under 14 million kW 
amually. This is much  less  than  the  aggregate  capacity o f  
80 million kW, which  according to an  announcement  made  one  year 
ago by Neporozhny,  the  Minister f o r  Power and  Electrification, 
was to be installed  by  the  end  of 1975, 

Possib1.e  reasons f o r  plan  reduction 

4 "he masons  f o r  the  fa ikl?x t o  keep to schedula since 
196.5 a re  EO% fulAï c lear ,  b m  the  following aTe suggested, 
Firs$I.:~, there  is  no concrete  evidence 02 a shortage of  
e;,ec;trici%y iri teras cf effecklve demand, If as occasionally 
happens, %he Press  describe a d i s t r i c t  as short  of  elec*trici-I;y, 
it seems *O m e m  t ha t  sooner 01' la-%ey i% should be fur ther  
e l ec t r i f i ed   r a the r  %han t h a t  it szdfers f r o m  power c ~ % s  o r  
t'Lai; current i s  harshiy rc?,.t;ionad, X*k may, therefore be tha t  
the economy at large,  however reprehensibly, is in no poait . ton 
to use much ruore power than i,n f ac t  it does, qr?d will only do 
so when it has produce? and ins ta l led  more eqt;f$az& for doing 
so ,  T h i s  possib2.e' expLanatibn is backed by the . fo l lowing  
ad.clii;ionzl reasons: failure of mal?llfacturl.ng plants "to produce 
anci deliver the  necessary equipment  and machinery on sckedule; and 
the  .poor quality of some major i t e m  of equipment produced.., some 
being rejected when received a b  the  site and some breaking down 
afbes beLkng ins ta l led  and put i n t o  operation. There i s  also 
nee& t o  perfec t  t h e  design, simplify  the  construction and speed e 
up the  instaXlalion of t he   l a rge r  ar,d larger  generators on which 
the SovieLs are increasingly  ccncenlrating. The first s e t  of 
200 MW. only  appeared  in 1959, but b y .  %e- end of 1970 there  were 
83 sets of 200 MW and 70 sets of 300 MW.capacity  in  operation 
representing 30s of total  capacity  installed  in  thermal 
PowerP2-ant%  The  number of 300 and 500 MW sets  installed  is 
steadily  growing (10 Of 500 MW are  on  load at the  Kransnoyarsk 
hydro-station  alone)  and it is  hoped  during  the  next  ten  years 
t o  standardise  the new large  regional  thermal  stations (GRES) on' 
500-800 MW sets  with a total  capacity o f  3,000-4,000 MW per 
station(1 l o  One set o f  800 HW has  been  installed to date, 
the  second  Such set will  be.installed  in 1971 at  the 
Slovyask GRES. The Minister  has 

(1 1 We do no t  suggest $hat the  Russians are alone in   p refer r ing  
such large seks. West Burton in Nottiaskamshire  has had 
four 500 MW f o r  more tizar, Lw0 yeam; %hough a l l  have 
recently  suffered from boilers trouble. They are ,  however, 
seil?. tuxomon l 
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mentfo,ned l p 2 0 0  W4 sets as   the  next  step and designing of 
these i s  said t o  be in  progress,  but by recent showing none is 
likeay to be installed for mne years, Long delays are   a lso 
eqerienced Sn %he 5W3ding of the  big aï2atior.s destLned -to ' 
house the  generators - ?,ar%J.y owing to frequent design 
changes and partXy t o  ?he n&os$ous Ci la tor iness  m.d 
indecision  characterist ic of large-scale Soviet  cdnstmction ' 
work, Such pro5c;cts as %he Movodreprovka %hemal s t ak ion  
(designed f o r  3,600 Wd from three 800 MW and f o t r  300 P%? sets),, 
ano-kher therm1 p1.m-b cf 4,40-Qc) 3lM to be b1::fl.t; on ?he Syr . . 

Darza River and the Shus-kenskaya hydro.-.statl.cn of 6,h;OO MW 
b.  from ten sets  appear Likely victims o f  these  delays. 

c 

Combined heat 
"" , . .  
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s ta t iors ,  and fur ther  TETS are expected t o  reach lYOOO-1,2QO MW 
o r  ha19 the rate&  capacity o f  the   largest   c lass  of thermal 
sLaLion ye t   in   use ,  Such dis t r ic t  hea-tlng schemes are  not 
w h o m  e1sewhere9 bu% it seems  poss.3.bl.e t h a t  o n l y  an oconony 
which can d$ectate the form o f  heating and %he scale o f  power 
supply and also  the shape and vo3ume of economic ac t iv i ty  t o  
match it would greatly  favour them. In   the  USSII, which i s  proud 
of  tnem, they w i l l  contfnue t o  play  an  important  part, 

ProsQects " and p r i o r i t i e s  

7.  . The Soviet Mist ,y  of Power aad Electr i f icat ion is 
now proposing  allong-term development plan t o  extend mtU 
'i 980, Tke first stages of this programme wdAb fop% pax% of the 
1971-75 Five Year Plan, the  draft  of tvki.ch has been published, 
and the la-ter  stages w i l l  fi e l n  i-ks SUCcesSOr. According 
t o  %'ne  Long-term  power pLan Y see also  parzgraph 31, prDgress in 
ou%put and capaci-ky would appear t o  be as follows: 

Year - Estiaated o$pu;t 
W) ( T h ~ ü ~ l l ô j i i - ? i ? W h )  

1968 l 42 639 
1969  154 689 
'1970 '1 57 740 
1975 232 1,03S-.19070 , 

1988 343 1,500-1,600 
It will be noted that the output figure for 1975 or m y  close 
approach Lo it would r.qaire fas te r  growth rates than those 
expec-i;ed o f  coal o r  o i l ,  This may cal l   in to   quest ion  the 
realism of  t h e  forecasts,  but success i n   t h e  1971-75 Five Year 
Plan  period  ehocld  help t o  ease %he pressure on demand for 
these two fue i s   i n   t he  economy as a whole. 

: -  1970 P 1975  Percent  increase 
Coal  (million t ons )  624  685-695 10% - I l $  
Oil (million  tons) 353 480-500 .36% - 42% 
Power output (milliard kwh) 740 1030-1070 39% - 45% 

8, The three main projects which together would account 
f o r  more than  three-quarters o f  the  y L m e d  increases i n  
All-Union capacity and output are apparently t o  be: 
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(a) f ,  group o f  thermal  stations on the Ekibastuz c o a l  
basin  in  north-eastern Kazakhs-ta3 using  opencast 
coal, Much of  %he power oxtpwt is. destzned for   the  
Ura:ls and even-ixal3.y the Moscow region, The coal 
here Fs o f  higher  average calorifFc value than i n  
(b) below and %he transmission dis$ances, thou.gh= 
formidable, woll;-d be l e s s  than i n  (b) or (c) e This 
proJect, the smal.1es-t o f  the three,  is t a u n g  
pyecedence over  the  others,  Eo foTecas%s o f  
capacity  or.ou-tput  are  available, but coal data 
suggest -khat the  capacity migM be  15-20 mllllon kW, 

by 1980. 
*' . ,  producbg up .-.to about. 100,000 million kWh pe r ,yea r  t * * 

A group of . therma1  s ta t ions  in   the Kansk-Achinsk 
brown coal basin i n  Ceratral.S-tberia, where extraction 
cos-ts a t  %he opencast workings are l;l;hou&t %O be the 
cheapest i n   t h e  whole chain,  Capacity.here is 
Î m e c a s t   a t  70 million kW, producing some 350,000 
million kWh per  year, Much o f  this power i s  also 
scheduled f o r  westward transnisslon, but the  
distances and t;echnical problems a r e  greater,  and 
development has apparently been  postponed u n t i l  t he  
ersd o f  the  decade, 

(c) A c h i n  of. new hydro stations &ln the  Yenisey and 
At--gara r ivers ,  t o  include some of  7,000 F'IW capacity. 
Inc?!udimg those already comphete o r  under 
comtruztion, this pro Sect provides for 36 stations 
with a total capaclly of  50 million kW t o  pmdace an 
annual 25O,OOOœ265,OOO million k:dh of  POW~.T, of  
which *c-thirds are  t o  come from mnts   no t   ye t  
b e p n .  These p lan ts  w i l l  even-tually be linked t o  
the  All-Union gr id  which w i l l  incorporate all. 
existing  systems, but t o  'udge from the  Press and 
radio the sch.me, unlike ta) and (b)  above, f.s - ' 

primarily  intended t o  fo s t e r  %he developent  
or' Siberia i tself  rather  than t o  meet the power 
seeds o f  the Urals and the  west.  T k i B  is the  moat. 
conjecfxzal of the  three main projects and 
deve1oprnen-b i s  tsnlikc:Ly t o  be seriously under way 
by 1980 even if t h i s  i s  seriously  intended. 

9. There w i l l  also be various smaller  adclitions to 
capacity i n  regions of w u t e  demand, notably i n  $he N~scow 
region where new coalmines w i l l  feed them some development 
of nuclear power (discussed i n  Appendix Fj. 
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II. Hydro-electric stat ions produced 420 milliard kWh 
of power in, 1970 OP 16.2 per cent of t o t a l   e h c t r i c  power 0ut;p;À-C. 
I n  terms of coal  ecpivalent, this lqas only abau-i; 1 pc? cent df 
the  ts-Lal production of primary energy, !it the  end of tlaât - 
year, hydro-electric  capacity s tood a t  31 million kw'orabout  
19 per.-cent o f  the to ta l .  An a r t i c l e  published in  di^& 
49.68 stated t h a t  35 hydro stat ions 
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aggregating 31 mil l ion  kW were  under  construction, The 
enormous hydro s t a t i o n s   l a . t t e r l y   b u i l t  or p a r t l y   ' b u i l t  i n  the  
Soviet  Union, howev%r, take  even longer t o  complete  than the 
thermal  s t a t i c n s ,  and much o f  the   projected  new.capaci ty  will 
be  uncompleted i n  f i v e  years' time. The Russia~s apparen'ül-y 
in.ten.d the  share  o f  hydro-electr ic  power,  both. i n  clutput aad 
ca_nacity, to remain mtxh the  szme i n  1975 as in 1969. In .v iew 
o f  the  remoteness o f  the  main reserves.. of water po-Gler,..krowVer, 
even this  seems unl ike ly  t o  be   a t ta inable .  

. .  

A 

I 12, The Russians have  es t imated  their  t o t a l  resources  
o f  hydroœelectric power as f o l l o w s :  

._ Technological  Percentage e-".. G t%iXi a l  u t i l i s e d  7- 

(MlUiardTWh) 1x1 m r  
European USSR ( including  Urals)  354*9 14.9 

o f  which  Centre 64.6 32.4 
North-West 54s 9 1 9 e 7  
N o r t h  Caucasus 53.4 4 n l  
Trans-Caucasus 32e5 5b1 

Other  ( largely  Ukraine aid Urals)* 89.5 16,O 
Eastern Region 1 , 7 5 1 2  2 d 1 

o f  which S ibe r i a  756.5 364 
Central  Asia 248.7 2.2 
Other  (mainly  Soviet 

Far East ) * ?46..0 0,8 
T o t a l  USSR 2,106.1 492** 

* These  l'Otherff f igures   a re   omi t ted  from the   Sovie t   t ab le ,  

** The u t i l i s a t i o n   f i g u r e  of 4,2 per   cen t  i n  1967, when 

f i g u r e  cf 88,571 m i l l i a r d  kWh of hydro-electr ic  power 
produced i n  that year. 

and  a re   res idua ls .  

appl ied t o  the  t o t a l  po ten t i a l ,   ag rees  with the  published 
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13. The tab le  shows tha t   u t i l i s a t ion  is much higher i n  
the west  (except f o r  the  Caucasus) than   in   the  east, and the 
RussiH-ns have  Pndi.cated -khat in  the przsent and immediate1.y 
foreseeable  state of technology - 'notably  that  of large low 
pressure wateï- turbines - hydro-electric development i n  
m o p e a n  Russia  proper i s  approaching i t s  limit. Nevertheless 
a num5er of  pumpstorage hydro FGwer plants  are  being  planned 
i n  this area t o  meet peak periods of  power demands. Prospects 
i n . the   ea s t   a r e  more obscure,.  Siberia  already has in Krasnoyarsk 
(5 ,000 IqIJ) and BEatsk (4,100 MW) the  largest-hydro  stations in the 
w o r l d .  Capacfties a t  Krasnoyarsk, Sayan and U s t  Ilim, when 
comgl.ete, have  bean indicated as 6,000, 6,500 and 4,320 MW 
respectively; each w i l l  include s e t s  of 500 MW o r  more 
(Krasnoyarsk has  ten of  this size in operation) A l l  three 
have  been  under construction f o r  many years and may take 
several  more t o  complete. The building of a chain of 
5,000-'7,OOQ MW stations 011 the middle and lower Yenisey has f o r  
long '2=.een moted and now figures i n  powex- plans  extending up 
t o  1930, the   exis t ing lalTage Siberian stations are  i n  general 
samswhat under-ctA.lised and short of power outlets; the   future  
growth of Slberian power  deIcand, though possfbly  rapid, may 
never j u s t f a  ths h3ge scheme; and the on3.y known projects  
f o r  transmitt ing power from Siberia Lo the Umls and Europe 
are  confined t o  coal-baseâ  stations. The utilisatLon?  rate for 
the   vast   Siber ian  potent ia l  w i l l  probably  remain  very low fo r  
many y3s.r~ and possibly fo2 everD 

14. In  the  Soviet ,  Far East , which in  proportion t o  i ts  
area is apparen"y  credited with greater  h ~ d r o  resources tahan 
Siberia, developmen'?; has hardly begun. These resources a:?e 
maiL7,y cea-kmd on tha Aat;r and i ts  tributaries,  Previous 
hops f o r  tlilelr  exploitation have depended on  wide-ranging 
econ,omic agreements w i t h  China o r  Japan which have not ye% 
material.ised; whe%her the Russians w i l l  proceed  alone with 
major h.yc?l?o-electr.ic schemes i n  this little-developed and 
tkkily--ppilated  region  rmains  uncertain.  Nei.ther here nor i n  
Central Asla is there  any t a lk  of proJec-ts  coqarable with those 
-of Siberia OP Soviet Europe, or .  of  major power del iver ies  ' t o  
the  rest of  the USSR, 

. .  
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1 

2, Thsorighowk the USSR there are  ten nwlear reactors 
and associated  generating plants of 50 MW(e), or over, in actual 
operatLon.  There are 4 separate power sta-t;i.ons wi%h capacities 
cf this rmmitude. Poww x a c t o r s  Zoczted Ln SL59ria w e  
a l l  at the same location and are  referred -!;O by t h e  Soviets 
a s  one nuclear  power s ta t ion ,  !These  were builk pr-kraaa-dly t o  
produce plutoniufil and Yheir eleckricity output is secondary 
to this fmst ion ,  R ~ c F ~ I : . ~  inToma.tlon on plans ind.icat;es that  
installed  caprcfty  at n w l e a r  power s t z t i cno  is to incF.ease 
from the present level OP 2,OGO tm?(e) to about 2,640 Wl:(e) in 
'i972, This would include  the  additïan of 440 MW at 
Novcronezh, 150 PlW at Shevckeako  and 48 NWat  Bilibine. During 
1971-75, 6-8 million KW of capaci-ty  are to be  put  into  operation 
at  nuclear  power  stations, It is not  expected  that  the  propor- 
tion o f  nuclear  capacity of the  total  supply of energy  in  the 
decade A970-80 will  substantially  increase. 

a 3 ,  From 1980 oxwards,  the  Russians  expect  nuclear  power 
to play  an  increasingly  important  ?art  in  the  Soviet  economy 
with  the  development of the fast  breeder  reactor, A small 
experimental  station  based  on  this  type o f  reactor  wen-t  into 
operation  at  the s d  o f  December  1968, and larger 
prototypes a r e  under  construction, If the  design  lives  up to 

electricity  demonstrably  cheaper  than a cocventionally  powered 
station i.a most areas of the USSR, an& this would undoubtedly 
construction  programme f r o m  1930, or even  somewhat  earlier, 
oxwards. 

v, its promise,  the  fast  breeder  sta-tion  should  generate 

). provide  the  breakthrough  wllich  could  stimulate a wi32spread 

- 

(1) 'Phis  Appendix  discusses  nuclear  energy  largely  in  the 
context o f  electric  power stations, the area  in  which  the 
'!peaceful  uses'! of a-tomic energy have been  most  developed, 
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4-, So f a r b   t h e  dsvelopment in the  Sovie% Union of the  
peaceful uses of nwlear  energy has b e n  largely di6 vetted 
$-@ward.s the  produc-tion of electric power, Work. . .  has gone 
beyond the experimental 8Lage in two fur-kher zpplications 0 
rad,io-iso-bopes and qh1.p propvilsfon, In %he lat5er case, 
however, nuclear energy is t o o  expensive for general cemerc ia l  
use9 and i s  still confined t o  a,l.mst wholly military 
application in the  submarine and t o  ice-breakers, One of  .the 
two p ro . t~~ type  f a s t  breeüsr react.csrs, at Shevchenko on "chs 
Casplan ccast,will a l so  provide hsa-t; ~ L S T  a n u b e r  of 
experinontal water dE!SaliMtiOi? equ:ty?mcnts. Flna.XLy p in the, 
saae mn.mr as the  conveZrbianal Sovia% TETS? a IrtfcZear station 
can  be.designed t o  distribute heat a.s wsLl as  electricity, 
and t h i s  aspect has not been neg3.iacted by the Rwssians. 
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___I 

l'.. The- t ransfer  of enex-gy from regions of  surplus t o  
those of, d e f i c i t  is one of the main elements i n  Sovie-i; energy 
policy,  In -this Appendix we examine %he t ransfers  now i n  
progress and those  planned up to 1980, The programe i s  
primarily  designed t o  susply  the  northern two-thirds of 
European Russia,. which accounts f o r  most  of  the  whole country.ts 

of a l l  three of the ma-jor Suels and t h e   l a t t e r  of coking coal 

4 

l demand, and secondarily  the  Urals,  the former o f  which is  short  
i and gas , .  

0 
2,  The Ukraine and theMorthemCaucasus s t i l l  make 

good most of  the  deficiency of the  European north and west. 
The Donbas; (including Rostov  Oblast)  produces some 200. million 
tons of coal, about a third of the AU-Union to t a l ;   t he  
Eastern Ukraine -- no-tably the Shebelinka f i e l d  - together  Wth 
Krasnodar Lzay and. Stavropol  Oblast, produces more than  half-  of 
the   to ta l   for .  gas,. Much of the  coal  goss  northwards by r a i l  
and water. The gas i s  piped  largely t o  t b e  r ing  pipeline 
encircling Moscow but a lso  t o  B e l m s s f a  and the  Bal t ic  
republics.  .The  multiple  line running from Rostov and 
Shebellnka t o  the-Noscow Ring includes  the  earliest , long-distance 
high-capacity ga.s pipeline l a id  anywhere outside the Uni%ed 
States,  and much o f  tne  first 40-inch pipe  la id  aEywhere i n  
the  world forms par t  of  the system. There bs already a f a i r l y  
well-developed  gas grid  covering most Soviet; territory west o f  
t he  Urals and the-  first l i n e s  connecting it with the  gas 
deposits of Central Asia have now been Laid. A s  regards oil . ,  
the Ukraine,  €hougki:it now produces about; as much a s  Rumania 
and hopes f o r  40 mil l ion  tons  in  1980, is i t s e l f  a d e f i c i t '  
area, whereas the  regions  producing o i l  and gas t o  the north 
and south of the Caucasus  have 1ittl.s c o a l ,  This  pattern 
1-eaves .ample supplies o f  coal and .gas f o r  despktch t o  northern 
and, westem  Russia bu t  hardIy any 021. The northward  flow cf 
coal w i l l  continue, though  whether by 1980 i t s  t o t a l  volume 
 will^ be mo.re o r  l e s s  %han a t  present i s  not  clear,  Since th.e 
Donbass should  then be providjbng h.alf t ihe supply o f  the  cak,ing 
grades f o r  the whole country, which should then be 65 per  cent 
above the 7968 level,  the.  despatches of  coking coal w i l l  
increase and w i l l  continue t o  cover m o s t  o f  the  demand i n  . the  
deficient  northern  region.  Presunably  those of other Euroyean 
coals w i l l  f a l l   i n  response t o  competition from other   fuels ,  
The arrangements f o r  gas  are  well on the way t o  ccmpletion and 
no great expansf-on of the flow from south t o  north i s  l i ke ly  
i n  the  next-few  years. 

0 
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provide  nearly a l3  the o i l  con,s.med i n  weatez-n a.:nl:L north- 
wcstcrn RJssia (mostly piped in as c x ~ ~ i e )  and the  P%c.kLc?ra 
Eaaia .(on the-Arctic  inied.iateJ-y  north o f  the Urals) provldes 
a 1it;tl .e of the  ceking  doal,  The eventual. f low of o i l  fmn 
Volga-Urals . to .  t h e .  cenkre and north-west w i l l  continue and 
sliic*jv?,d increase,   but  here  again no rapid development 1s 
expected, The same appl ies  on a mucn smaller  scale t o  Pechora 
coB1, Apart from oil, however, the  economy of t he  Ura.J,s is 
coming t o   r e l y  on energy  resources  lying  further sou%h and 
ea st 

4 ,  Soviet   wri ters   c la im  that   the   eastern  regms,  by 
. w h i c h  they mean a l l -   t e r r i t o ry  t o  the  east OP the  Urals a s  V k l . 1  
as Central Asia and  Kazakhstan,.  contain  nice-tenths cf t h e i r  
cotmtryf s energy  reserves. It i s  iapossible  %O v e r i f y  t'fi is 
gecerali&a%ion i n   d e t a i l ,  but many of the  claims made for 
indl.vj,dmL  deposfts  (such as the  allegerdly  vast  unexploited 
coa?,:fiel,ds o f  Yakutia)  suggest t h s t  they may not   overstate  '.the 
truth, For many y e m s  the  weshard f l c w  of energy from the'se 
regLons  consis-bed alrilost en t i r e ly  of  coal. - mostly coking; . . .  

coal  f.rom. the  Kuznetsk  Basin - but it also included a very 
l i - t t l e  o i l  from Kazalch and Dx-kmenian f i e l d s  .) It now i n s k d e s  
a la rge  ar,d fas t  iacreasing v o l w e  o f  gas, Sa 1963 the f i rs t  
.of %WO 40-inck p ipe l ines  bcgan d.elivering Uzbek gas t o  the  
Urals, a second  followed two years  latex, and a t h i r d . ,  Pauling 
due soutn t o  l i n k  with the  f irst  -two, brought gas fson north- 
western  Siberia,  These t h r e e   l i n e s  a:re now supplying the  
Urials weth gas a t  scme'where neap t h e i r  opt.im1.m r a t e  of 
25d30-ni l l i a rd   cubic  mstres a year,  E a r l y  in 1967 @.ans f o r  a 
new two-branch  system  incorporzling mueh l a r g e r  pipe were 
publ.isher3. - t h e  nunber of l i n e s  depencilng on $he s i ze  useci - 
f o r  delivering  gas from o the r  and sc-ircewhat remoter f ie lds  i n  
nor%h:-west Siber ia  t o  the  southern  Urals, and a l so  t o  Eusopean 
Rc-ssia.,. Work on the  first s%y%ng 'OZ the  so-called Urals 'branch 
was begtun, accoraialg $0 the  plan,  this brag& should 5.n 1980 
feed in another 45 miyLliard cu'bic me%;res, However, it i s  not- 
f i - l ly  c l e a r  that  $he Urals wj.l.l need t o  bring i n  so  much gas 
as  this f rom a dis tance,  f o r  t he  Ru.ssian.s have.  announced the  
djmovery of a l a rge  gas deposit  i n  Orenburg Oblast, which is 
itself i n  the  southern  Urals, If this 1 s  exgloited f o r  l o c a l  
use,  the  increased  del iver ies   expecte  d i n  t h i s  regicn from 
S ibe r i a  may perhaps  be  retarded,  diverted o r  cur ta i led.  
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.5 By. 1966, . si,@ficant  production J.n the new oilfields 
of Tyumen  Oblast  in  norlh-wes$ern  Siberia  and $he MangyskGe?s 
Peninsula  on t h e  CaapSlan c.0as.l; of  Kazakhstan had begun, The 
Tyumen  fields  have already made a start.towards  se1,ievfng 
Siberia  of its hitherto complete dependence  on Urals o i l ,  and 
Mangyshlak  has  begun  to do the saqle for  the huge territory of 
Kazakhstan;  botb,.however,  are  expected, and a r e  preparing, 
t o  send m c h  of their-output t o  European  Russia. The flow of 
crude clil and  oil  proaucts  from  Bashkiria  eastwards along 
the exfating  multiple  glpeline sy.s-kem - and  also by-the railway F . .  

acrsss  Siberia sbour7.d soon be hslted  and by 1980 reversed. A 
1arge.pipeline to take Maragyshlak crude  northward  to'Guryev 
and i;iience to Kuybishev end beyond- is now completec' and 
another one.is to'be laid,  Work  on a far  larger s&3me to 
pipe  Tywnen. o i l  a.cross the  .northern  Urals to the  European 
north-wesl,  with a westerly'  extension  to  parallel.  the 
existing  Friendship.,pipeLine  to  serve  Eastern  Burope,  is due 
to  start 'in 1971 . (As mentioned  above much of  the  original 
Friendship syskem'is  now being  duplicated.) One other  giant 
o f 1  pipeline  project 5 s  under  study,  and may take  shape 
during  the 1970s; this  appears to consist of one or more 40 
or &-inch  lines,  again from the Tpnen fields, to run 
south-eastwards  across  Siberia - probably  collecting  more  oil 
from the s t i l l  unexploited.deposits of *he upTer  Lena - t o  
reach  the  Pacific at Nakhodka.  We do not yet Paow whether 
this  project will be  incokporated in the  coning  Fiva  Year 
P l a n  f o r  it looks  hard to justify  unless  Japan  were to 
accept'several  times  her  current  import of Soviet  crude, and 
this in -tWm night  involve  increasing  the  total  export 
supplies.  With  Japanese  heXp,  this  could  probably be 
done i.f the  terms were sufffcientl-y  attractive, but we doubt 
whether  the  Russians will decide  on *his scheme  before 1975. 
In the meantirne,  Siberia's  oil susplus will  flow  to  the west. 

6 .  European  Russia  has  also  begun to receive  gas from 
the east, as  yet  only  from  Uzbeki-stan.  Apart  from the slow 
extension of piped  supplies  withic  this  republic,  to  its 
neighbours  in  Soviet  Central  Asia and to the Urals, two v e r y  
large  gas  lines  from the Uzbek fieldS.are being  laid  on a 
north-westerly trac& One  of  these  already'connects with the 
gas grid of European Russia, and  soon after ?9?0 both  should 
reach  Moscow and 3,atsr  extend  still  further north and weSt. 
Larger  parallel  aines will be  added  during  the 9970s to  take 
up  to 80 milliard  cubic  metres a year;  this  would  amount  to 
nearly 100 million  tons  of  coal  equivalent, or nearly  three 
times  the  optimum  delivery  rate of %he pair now  carrying  Uzbek 
gas to the Urals,  But there remains  the  largest of aPb  these 
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transmission a t  voltages and over  distances  not  yet approached 
anywhere i n   t h e  world.  So f a r  as i s  known the  research carried 
out on experimental power l i n e s ,   t h o u h  pronnising, has not yet 
conclusively provcd the  fea .s ibi l i ty  of the prcject.  SensiSly 
HIOU&, however, the  Russians seem here as elsewhere t o  be 
planning well ahead of current  technical  capability, f o r  t o  do 
olher%rise would court  the risk of  s tu l t i fy ing  tech1.llcal 
progress, We have l i t t l e  doubt that  within the next ten  years 
o r  so,  these reEo?e coalf ie lds  - remoter %han any other among 
the  leading  coalfields i n  the countmy - w i l l  be contributing a 

d substantial  amount of power t o  the  Urals if not beyond. 

Q 

a 9. More doubt res-ks on the scale of these fcturc power 
transmissions  than on their  uP.tlCma%e feas ib i l i ty .  A s  incifcated 
above m-der ffCoalrt their scale w5.1.l appreciably  affect not 
on7.y the volume o f  fu.b.ure coal o'!xkput but a lso   the  degyee of 
f u t w e  dependelzce on &her fue ls  and heme,  probably, t he  
volume o f  o i l  and gas available for export, One Soviect  study 
assiunes a power delivery of 225,2 mill iard kWh pes  year te, the  
deficiency areas; this might amount t o  15 pes cent of All-Union 
po~ver output i n  1975 and I O  per  sent in 1980; we estima-ke tha-t 
this power w w i d  absorb  about f o u r - f i f t h s  o f  the  output 
forecast f o r  7980 from the Kansk-Achinsk and Ekibas-hzz Basins 
which are  the  favoured  sources o f  coal. This seems reasonable, 
but f t  does suggest tha% i f  the t ranmiseion Froblens are  
mastered  -the coal xt3ut from these takins m i g h t  be s t i l l  
further  Ixxreased. .L% is, however, unlike7_y khat a f i r m  
target   has   yet  been %xed. Much hers wiXl depend on th.e success 
o f  the X o n p = d i s t ~ w e  %sanarnissi.on eqerinen$s ,aRd on the  speed 
a t  which cuck ?xmezaission is achieved. 0;liby in t h e  cvex t  of 
fa i lure  o r  mCue delay are the Russiam likely t o  tu.3 %O 
al ternat ive patterns for the   d i s t r ibu t ion  of coa l  o r  *to give 
much grea-ter  emphasis t o  nuclear power, 

-.. 

0 
I O ,  In  1965,  accordfng t o  a recent Soviet estimate, the 

westward export of eneqq from the  easeern region t o  European 
Russia and the  Urals amounted t o  70 million tons  of  coal 
equivalent - still rnsinly coal %ut with a rapidly r i s ing  
proportion of gas. (The ne t  f 3 . c ; ~  was, however, , ,  far smallcmo f o r  
a t  %ltna.t time no o i l  was produced between the Uraïs and 
Sakhallin, and the whole o f  Siberia,  %hough not Central  A s i a  o r  
Kazakhstan, was st1l.l dependent on Urals 093.,) The wr.tker, 
Acadmlcian P!elai!:oT~, gces on t o  recommd thct t h e   t o t a l  
energy t o  be transferred  should  r ise  to I l 7  a i l l i on  tons of 
coal equivaLent i n  1970, 330 million tons i n  1975 and up to 
470 mil-lion tons i n  1380. Melnj-kovrs 'is t 5 e  only avail.ab3-e 
tex t  vhich gives ovem.11 ffgxTes f o r  9 p ~ c c e s s  cn t h e  n . s c e ~ ~ i t y  
of wkdch a l l  t2e  Soviet  experts apBear to agree. A s  ' .ear ly  as 
1964, KosygLrz wauned %he na-t;fon o f  an impending energy  shcrtage 
i n  "Che main consuming areas  unless actfve steps were taken. 
The measures &tsussed above should go fgr t o  avert  t h i s  danger. 
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110-330 i V  llner - Lignes de 220.330 kV 400-500 kV lines - Lignes de 400.500 k V  ~ - 1 5 0 0  k V .  l l n e l -  Lignes de mb7m kv 
Completed - Achevks -Completed . Achev6.s -Completed - Achevks  - -- Under construction or planned 
En  construction ou en pmiet 

mœmm- Under constructson or planned Under constructlon or planned 
En construction ou en projet En  construction ou en projet 
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