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OUTLOOK FOR SOVIET ENERGY

I. Introduction

The USSR is the only major industrial natioh ih Ehe

world that is self-sufficient in energy and likely ¥® main-
tain this position for the foreseeable future. ,?ﬁ%ﬁhérmore,
the USSR has become a substantial net exporter of Fessil
fuels to Communis; and non-Communist countries. 0il sales
to the West are the Soviet Union's largest single source

of hard currenéy'eargings; totaling sdme.$3 billi@ﬁ iﬁ 1975..
-Coal exports to tire West -- about 8 million met¥ie tons

.in 1975 -- eérne&~about $385 million in hard'cufféiéy.

‘The USSR is in the early stagés of becomi#g a siééﬁié net.
-exporter of natural gas, althowgh at the éresent'tiﬁé it

- —imports more gas from Iran andhﬂfghanistan than it &Xports

to Western Europe.. ' |
Future growth in energy supply depends,'ﬁOWéVéi, on
successful development of Siberian resources, as 80% of the
reserves of primary energy lie east of the Urals. In the
‘hostile environment of the northern part of West §iberia
‘the USSR is confronted with difficult petfoleum é&ﬁibration':
-and development problems and has begﬁn té ﬁurchaéé Wéétern‘
equipment and technology to upgrade the'ﬁetfoleum industry's

technical capability.



II. - Summary

Domestic production of energy, which accounts for 98%
of the USSR's total energy supply, is scheduled»to grow at
“an annual rate of 5.0% in 1976—80: slightly below the rate
during 1971-75. Crude oil will continue to account for
slightly more than two-fifths of total production. The
share contributed by natural gas will rise to almost one-
fourth by 1980, and coal's share will decline to just over
one-fourth. Minor sources of energy,»including’hydroelectric

Althoug xporter, !
few percent. /1mports - maznly of natural gas -- accounted

.and nuclear electric’ gower, will accounF»for the remaining
for 2% of total emergy supply’1n.1975, imports will still
be of minor importance in 1%80.
- Exports of emergy probably are expected to grow at

Jébont 4.9% per year in 1976-88, somewhat;less than the
7.5% raté of 1971-75. The bulk §il1 continue to go to
other Communist countries. - Althoﬁgh exports of natural
'gas will rise sharply, exports of crude oil and petroleum
products will still account for about two-thirds of total
energy exports in 1980. Domestic consumption of energy
apparently is projected at about 5.0% per year, a slight
drop from.the 5.2% rate of 1971-75. This rate of increase

appears to be consistent with the planned overall growth

of the Soviet economy in 1976-80.




The USSR probably will ﬁot be able to meet the ambitious
targets set for oil and gas production in 1980 but it is
likely that lags also will occur in other sectors of the
economy thusApreserving the overall balance between energy
suﬁply and requirements.

The USSR has not as yet released its long-range plan
(1976-90) but forecasts made by Soviet energy experts in
-fhe early 1970's projected energy requirements through 1990
@t.a growth rate about equal to the rate now set for 1976-80.
‘These forecasts point to a further-slowdown in the growth
-©f crude o0il production, continued rapid increases in
matural gas production, and a slighteacceleration in the
rate of growth in coal production. A very rapid buildup

. dm nuclear enefgy production probébly will be planned for
 the 198@"5, but its share in total energy supply will still
be smalll in 1990.

I¥I. Production Through 1980

1. Crude 0il
The,plan calls for Soviet crude oiil( production
' to reach 620%640 million tons in 1980;3/ This outputvwill
’requlre a 4. 8% 5.4% average annual rate of increase com-
pared with the 6.8% attained durlng 1971—75. Annual

1. Inclﬁdes gas condensate. :
2. Pravda, 14 December 1975, p. 2.




‘production over the five-year period is to increase by.

- 129-149 million tons, about the same as the 1387million
ton increment achieved in 1971-75. 1In 1975 the USSR pro-
_duced a record 491 mllllon tonss/ of crude oil, 32 miliion
tons more than in 1974. Nevertheless, the original 1975
~goal of 505 million tons*/ was underfulfilled by almost
3%. (See Table 1.)

6’( CLO ’6 L(O L"':{( l'-'ﬂ—— b---w’
The Soviet oil production'goalrfor 1980 appears over-

-optimistic. Output probably will e@prOXimate 590-600
mitlion tons. Fulfiliment depends on rapid development of-
West Silerian depcisits, and oﬁ major improvements ih eqﬁip~.
-ment amﬁ*technologm‘for 0il and exploration, development,
and tramsport -- mmne of whﬁmh_appears,iikely in the time .
allotted.

- ‘West Siberia is to proswiide all of the‘production.in—
‘creases @laoned tmmough 1980;' Output 15 to rise from 148
-million tons in 1$75 to 300-310 mllllon tons in 1980,
yielding half of national oil-production.®/ This new
Siberian goal is considerably higher than an earlier one
of 230—260.million tons quoﬁed by various oil induétry :
~officiale; Although West Siberia exceeded 1975 production»
37__TEVESti2a, 1 February l97é, p; 2; the figure includes

9.3 million tons of condensate (Ekonomika Neftyanoi

‘Promyshlennosti #1, January 1976, p. 3.).

4. Gosudarstvennyi Pyatiletnii Plan Razvitia Narodnovo
Khozaystvo na 1971-75 gody, Moscow, 1972 p,&}OZ.

5. " Pravda, 14 December 1975, p. 2.
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crude 011/ Natural Gas mmmww\
(Miiiton (Biliton ion

Nuclear Electric Power:

Hydro lectric mozmn
(B11lton kwh)

metrio tons) oubia SQwaaQ\ - mgtrio tons)
1960 w7.9¥ 53 sy 50,9%/ NEoL.
1965 212.9Y . 577,74/ < g1.4Y | 1.4
1970 353,0Y/ 197,9% 624,12/ 124.4Y 3.5/
1971 U 7Y 1 o 640,9% 126.1%/ y,n8/
1972 Lo Y 655.0Y  12.9Y 7.3/
1973 o, o-“ g 236,33 657.6% sy 1.7
1974 158,9™ 260.6% 68t 5/ 13.0Y 18,
1975 yo1 4/ 289 4/ 701 4/ LS 20 3/
(original Plam 505 & 320 ¥ 695 ¥/ 165 & 25 &/
1980 Plan 620-6402/ n00-435% 790-810Y/ 1on ¥ , 9 ¥
1. Including gas oonam:mmﬁm.
2. Raw coal.
3. USSR, Tsentral'noye Statisticheskoye cvnm<wmnwwm. Zmnmsowm Khozyaystvo’ mmmw v 1974 qg., ZOmoos 1975, p. 215, 220-~222.
4. Pravda, 1 February 1976, p. l. .
w“. NMMMWNMMmcamHmncmnsww Pyatiletniy Plan xmnc»ﬂhwm Narodnogo xdonwmwmn<m SSSR na 1971-75 gody, Moscow 1972, p. 98.
7. Pravda, 7 March 1976, p. 3.

Elektricheskiye Stantsii, May 1973, p. ll; Teploenergetika, December 1974, v. 10. .

Teploenergetika, June 1974, p. 10; Teploenergetika, December 1974, p. 10.

Elektricheskiye Stantsii, January 1974, p. 2.
Elektricheskiye Stantsii, April 1975, p. 13.




pIans by almoét 18%, available data on West Siberia oil-
fields indicates that peak production capacity is about
270-290 million tons.&/ Some of these fields have already
peaked, and others will peak before 1980. New fields are.
being discovered in West Siberia; but no giant fields have
been found comparable to Samotlor, which has a production
potential of 110-120 million tons. In 1975, the Director
of the  Main Administration for ﬁhesoil and Gas Industries
in Tyumen' Oblast disclosed that the new'qil deposits -
‘being discovered in West Siberia afe much smaller than
' Samotixor. As a result, 7 new dépoéits must be‘developed
-each: yyear compared with only 16 dufing the whole of the
past.Im,years}l/ West Siberian préduction of about 250
;miliﬁam‘tonS'in 1980 appears to bé?a'reaéénéble estimate.
- TThe West Siberian.goal for 1980 méy;bave been_féised
above carlier limits because the_fégion éﬁéééded plahned
-output: in 1975 and represented the:only major souréeiof
substantial increase. Morebver, Soviet planners realize
that many of the major oil fields in the Urals-Volga region
are being debletéd rapidly and that output from this major
producing area cannot be maintained. at preéent levels

during the next five years. V.D. Shashin, Minister of

6. Geologiya Nefti i Gaza, #3, March 1973, pp. 22-28;
Organizatsiye 1 Upravleniye Neftanoi Promyshlennosti,
#12, 1974, p. 16. :

7. Pravda, 11 June 1975, p. 3.




the Petroleum Industry, ackanledged the depletion problem
when he stated that new production capacity during 1976-80
will have to average 100 million tons per year; two-thirds
of which is to offset depletioﬁ;ﬁ/ This implies a drilling
requirement to offset depletion during 1976-80 equivalent
‘to that of the pfevious 12 years, indeed a formidable task
in light of chronic shortfalls in meeting annual drilling
_éoals.

| In recent‘years the rate of discovery of new oil re-
'servés hkas lagged beﬁﬁnd increases in producfion.' As early
as 1972 Shashin peinted out that accelerated dévélopment
of the oil industry after 1975 would be'possible.only if
new oil basins egumivalent to West Sibérié couldbbe dis-
-covered and eXploited.i/ Asla»result,fplans'have been
amééé fdr exﬁensiﬁe ékél&ﬁaﬁioﬂ'i;_ﬁasé Sibérié'dafing
11976-83;13/ Giﬁen cliﬁafebéhd 1ogis£i§fprcblems Qorse
than in West Siberia, more comélex geological conditions,
and the lack of adequate geophysical equipment, it is un-
likely that East Sibéria will.make a worthwhile contri-
bution to.Sovief oil'suppiy.before’the mid-1980's.

Soviet offshore experience thus far has been limited

‘8. Neftyanoye Khozaystvo; #6, 1§75, p. 6; Ekonomicheskaya

Gazeta, #22, May l976,~p. 4. :

9. Geologiya Nefti i Gaza, January 19'74.
10. Sotsialisticheskaya Industriya, 13 September 1974, p. 2.




ckiéfiy to thé shallow waters of the Caspian and Black Seas
where operations are conducted from trestles extending
from the shore or "man-made islands". The USSR has only

-4 mobile offshore platforms (jackﬁps); all in the Caspian
Sea; only one is capable of drilling in water depths up

to 100 meters. Moving into deeper water in the Caspian

and Arctic Seas, or in the Sea_of,Okﬁotsk off Sakhalin,
will reqmire-Western equipmeht and know-how. Even with
help, onrly small amounts of oil could be pfoducédtin these
areas befbre_l&%ﬂl v .

If, as now foreseen, a 3% to 8% production shortfall
-occurs im 1980, the USSR has several options. The most
logicall step wounld be to reduce the rate of in¢rease in
0il comsmmpticm. Substitution of coal for“oii by large
‘in&mStzial users, such as thermalfpower’plants, probably
would ke the first move. If théxaverage.éﬁhual raté of
increaswe in o0i} consumption can béjheld to about 5% through
1980, instead of the 7%-7.5% of reéent years, oil supplies
Should be adequate to meet domestic needs, increase de-
liveries to Easférn Europe, and maintain sales to the West

near present levels. (See Table '2.)

2. Natural Gas

Soviet plans call for natural gas production in
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' S11
1980 to reach 400-435 billion cubic meters.—  The average

annual rate of growth required to meet this goal ranges
from 6.7% to 8.5%, about the same as the 7.9% rate achieved
during 1971-75. Annual production over the five~year
period is to increase by 111-146 billion cubic meters,
about 20-50 billion more than in 1971-75. Production of
289 billion cubic meters in 1975 was almost 10% below the
original Five Year Plan target of 320 biliien cubic meters
-and only slightly above the revised- annual plan for 1975.
The SOVlet gas ihdustly has falled to meet productlon
- -goalss for the past decade largely because of inability to
coorilinate field developmemt with construction and effi-
ciemt operation of pipelimes and gas treatment plants. In

recemt years depletion40f some large, older fields in the

western part of the country has also been a factor in plan-h
underfulfillment. The present ‘plan appears as opt1m15t1c*
as those of the recent past;'and'produEtion in 1980 is
unlikely to exceed 390 billion cubic meters. (See Table 3
for estimates of gas supply and demand.)

Fulfillment of the pian depends heavily on substantial
eproduction increases from West Siberié,tmajor improvements
in gas production and pipeline technology, and increased

supplies of high-performance equipment, none of which

11. Pfavda, 14 December 1975.

_10._
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appears probéble. The bulk of new gasfield development and
pipeline construction is to be concentrated in the perma-
frost regions of northern Tyumen‘ Oblast in West Siberia.
'Gas reserves here are more than adequate to provide the
~87-117 billion cubic meter production increase scheduled
for this region. However, 'in recent years, output goals
have not been met from producing fields where difficult
climate and working conditions .persist. Commercial gas
production at Urengoy, the world's largest gas field, .in
-West Siberia is not scheduled to begin until.1978,1é/ but
delays are likely in coordination of development and
pipeline construction schedules.

The basic problem of past years —— failure to meet
pipeline construction goals because of shortageS'bf large
dizmeter pipe and ancillary equipment -- is likely to con-
tinue through the present pian periéd. Plans for 1976-80
call for construction/of 35,000 kiiometers of gas pipeline.
This is about 2,000 kilometers more than was scheduled for
1971-75, when the goal was underfulfilled by about 1,000
kilometers. Most construction is to be of large-diameter,
high-capacity 1lines operating at 75 atmospheres préssure.

A substantial part of the necessary line pipe, valves,

13. Stroitelnaya Gazeta, 4 February 1976, p. 3.

- 12_




turbines, and compressors will have to be imported from the

West, either by hard currency purchases, or as part of con-

tracts for delivery of Soviet gas.

-

3. Coal
The plan target for coal production of 790-810

:million-tons in 1980 isAslightly lower than the 810-820 .
million tons forecast for that year by the Minister of the
-Coal Industry.ii/ Its achievement will require an average
annual rate of growth of 2.4% to 2.9% during 1976-80. This
rate is slightly abowe-the actual 2.3% annual rate of
~growth in 1971-75 and the 2.%% per year in 1961-70. About
nine-tenths of the 8% to 109 million tons increase in
output over the five-year peniod.is.to be obtained in the
eastern regions of the countmy -- chiefly.from:(a) the
~Karaganda coalQbasin in Kazzalkh SSR,-Wﬁere output is ﬁo

rise from 92 to 127 million tons, (b) the Kuznets basin

in West Siberia (up from 137 to 161 million tons), and

(c) the Kansk-Achinsk basin in East Siberia (up from 25

to about 40 million tons.li/ Outpuﬁ_from the Donets basin

in the Ukraine, Where costs are high, is to increase ohly
slightly in 1976-80 (up from 221 to 231-233 million tons).li/
13, B.F. Bratchenko, gggli, #6, 1971, p. 5.

l14. B.F. Bratchenko, Ekonomicheskaya Gazeta, $#2, January

1976, p. 4. - v
15. Pravda, 10 February 1976, p. 1.

- 13 -




The eastern regions are to‘account for all of the 50 million
ton increase in surface mining operations, an increase tha£
would bring the share of coal extracted by this less costly
method to 34% in 1980, compared with 32% in 1975.16/

The coal industry goal probably can be achieved with-
out great difficulty. Soviet geologists have estimated
total reserves of.coal at 8;7 trillion tons.ll/ Although
-explored reserves are only a sﬁall'fraction of estimated

~total reserves, they nevertheless are .extremely large in
irelation to projected, output. Explored reserves in cate-
. gories A + B + C; were ‘claimed to be 452 billion tons as
of January 1970, of.which 27% million tons were considered
economically exploitable reserves, one—half, or about 140
billion tons were estimated By the Soviets to be recover-
able}li/ However, the availigbility of:reserves apparently
pPlaces limitations on expansﬁon of coal production in the
short-run. A leading Soviet fuel expért, Academician
N.V. Mel'nikov stated in February 1975 that:
...in spite of the availability of huge
total geological reserves, the scale of
possible exploitation of coal reserves,
‘especially in the next decade, is still

limited by insufficient exploratio? of
a series of basins and deposits.12/ -

16. N.V. Mel'nikov, Ugol', #2, 1976, p. 39.

17. N.V. Mel'nikov, Energeticheskiye Resursy SSSR, Toplivno-
energeticheskiye Resurcy, Moscow, 1968, p. 37. '

18. Akademiya Nauk SSR 1 Ministerstvo Geologii SSSR, Geologiya
Ugol 'nykh Mestorozhdeniy, Vol. 2, Moscow- 1971, p. 299.

19. N.V. Mel'nikov, Planovoye Khozyaystvo, Feb. 1975, p. 11.

_14_




Problems may also arise with respect to construction .
of new mines and reconstruction of existing mines. A decree
issued by the Central Committee of the Communist Party in
February 1976 noted shortages in Aine construction in the
Donets basin and called for corrective action by the
Ministry of the Coal Industry and other responsible author-
itieézi/ Similarly, mine construction work was recently
reported to be lagging in the Moscow coal basiﬁ.zl/ More-
over, Minister of the Coal Industry Bratchenko complained,
in a speech at the 2§%h_Party Congress in March 1976 that
Gosplan had not vyet ali@cated funds for beginning con-
struction of new projects in the Kansk-Achinsk basin.lﬁ/
In 1974,.the latest year for which overall statistics ére
available on construction in the iﬁduétry, the capital in-
vestment plan was fulfilled. only 923,23/ However, thé 
record during the first three yearé 9f the Ninth Five Year
Plan (197%-75) was only slightly better (an average of
about 95%);11/ There have beén_complaints in . the Soviet

press about deficiencies in equipment production but the

problem does not appear to represent a serious bottleneck .25/

20. Pravda, 10 February 1976, p. 1.

2l1. Pravda, 28 December 1975, p. 3.

22. Pravda, 3 March 1976, p. 3.

23. Ugol', #4, 1975, p. 74. . — . T

24. "Ugol', #4, 1974, p. 73:; #4, 1973, .p. 76; #4, 1972, p. 72.

25. Pravda, 14 September 1973, p. 2; Trud, 26 October 1974,
P. 2; Izvestiya, 2 April 1975, p. 3. :

- 15 -




A substantial amount of equipment for the development of
production in the South Yakutsk coal basin is being imported

from Japan under a $450 million loan to be repaid by de-

-

liveries of coal.li/

-4. Electric Power

The Tenth Five Year Plan provides for production
of 1,340-1,380 billion kwh of electric power in 1980. Only
about one-fifth of the planned output will be primary energy
provided by nuclear apd Hydroelectric powerplants, the re-
Jnainderbbeing secondary energy produced at thermal poﬁer—
~plants that burn fossil fuels. (See Table 4.) The planned
increase in total power production -- 29% to 33% over .
1975 -- is considerably lesss than the 40% increase in powef
production échieved in the Minth Five Year Plan, and is
the lowest projected rate of growth sihce World War II.
At the same time, the new fiwe-year plan proﬁides for an
increase of 35% to 39% in total industrial output, with
an accelerated rate of mechanization of production pro-
Cesses and a substantial cut in the share of manual labor.
These latter goals could only bé accomplished by consid-
erably increased elecﬁrification of industrial processes.

Such increases in industrial electrification, along with

26. Japan Economic Journal, 2 July 1974, p. 4.

_16_
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a planned increase in the share of total electric power
allocated to the rural economy; appear to be incompatible
with the reduced rate of growth in production of electric
power, and contrary to the historic pattern of a fgster
~growth rate for electric power production than for in-
dustrial output.

The goal for installation of new powerplant capacity
during 1976~80 is 67,000-70,000 megawatts (MW), which is
almost the same as the goal for the preceding five-year
plan, of 67,200 MW. ‘Installation of new capacity fell
short in the previous élan, however, reaching only 58,000
MW or 86% of the goal;ll/

Nuclear power and hydro=lectric power figure promi-
.nenfly in the plans for construction of new'geherating
capacity, representing 40% of the total planned caéacity,
versus 22% in the_prévious fiwe-year period;ii/ The Soviet.
Deputy Minister for Power and Electrification, E.I. Borisov,
stated recently that the Sovieét Union is the only large
industrial country in the world that bases its economic
development totally on its own.fuel—powér resources. But

in the future the increase in the power potential must be

27. Energetik, March 1976, p. 1.
28. " Izvestiya, 4 May 1976, p. 2.
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obtained from nuclear fuel, ﬁydro resources, and low—cost_
open-pit coal;ii/

The plan provides for installation of 13,000—15,000 Mw
in nuclear powerplants during 1976-80. All of this new
capacity will be in European areas of the Soviet Union,
where o shoffages of fuel from local sources for con-
ventional thermal powerplants have led to an increasingly
tight electricity supply. The total capacity at nuclear
powerplants is to reach 20,000 Mw by the epd of 1980,

. which assumes that 155000 MW of new capacity will be placed
in operation. This level will be difficult to achieve,
because Tapacity fo produce nuclear powerplant equipment

is inadeguate. Failure to put the Kursk and Armenian
muclear powerplants into operation in 1975 was blamed
A@iféctly on the failure of thé>mééhihé-bdiiding {ndustry

20/

- %o deliwver the necessary components; Nuclear machine
building is to develop at an accelerated rate —- a large
nuclear engineering works is now under construction in
the North Caucasus area =-- but for the next few years

the industry undoubtedly will continue to be plagued with

shortages of equipment and late deliveries. Should the

~goal for 20,000 MW of nuclear powerplant capacity be

29. Sovetskaya Rossiya, 7 April 1976, p. 2.

30. Pravda, 20 December 1975, p. 3.




Aréached by thé end of 1980, 90-100 billion kwh of electricity
.could be produced in that year; or about 7% of total power
production, compared with 2% in 1975;

The Soviet Union has tremendéus hydroelectric power
resources, the economic potential of which is equal to
1,095 billion kwh per year. At present only about 13% of
this potential is being utilized, to generate about 14% of
-annual'power‘proauction;gl/ Extensive development of the
hydro power potential is hindered»by its regional distri-
bution. Only 18% of ‘the hydro resources are located in
Eurppean areas of the USSR, which'have the greatest:
economic development, the highest concentration of popu-
lation, and comsume aboat 80% of the power produced. 1In
the curment five-year plan period the Soviets plan to in-
stall 14,000 ¥ of new capacity at hydroelectric power-
plants. About_one—thirﬁ will be located in the European
part of the country, 48% in Siberia and the Soviet Far
Fast, and 19% in Central Asia. Hydroelectric powerplants
could produce about 190 billion kwh of electric power in
1980 and thus méintain their 14% -share of electric power
.output.

Large~scale thermal powerplants will be built in the

future in eastern regions of the Soviet Union where there

31. Gidrotekhnicheskoye Stroitelstvo, Feb. 1976, p. 29.




are large deposits of coal that can be ﬁined inexpensively
by the open pit method. Two such powerpiants will be built
. in the current five-year period, one in North Kazakhstan

to use Ekibastuz coal and one in Siberia to use Kansk-
Achinsk coal. BAbout half of the new thermal gene?ating
~capacity during this period, héwever, will be built in
European areas of the country:

| ‘Prospects for meeting the 1980 plan for electric

power ocutput are tied to attainment of the plan for con-
struction of new powgfplant capaéity. This in turn Will be
dependent upon the ébiiity of the machine building industry
to increase the production of powerplant equipment. The
inadequacy of the planned goml for production of electric
‘power apparently disturbs P-S;jﬁeporozhnyy, Minister of
Power. and Electrification. Im his speech at the 25th

Party Congress of the Communist Party of the Soviet’Union, .
he stated that at least 70,009 MW of new power capacities
must be commissioned, including at least 15,000 MW of
nuclear capacity, to insure the generation of 1,400 billion
kwh in 1980. The higher production goal presented by
Neporozhnyy represents an increase of 35%, instead of the
officially planned increase of 29%-33%. Neporozhnyy pointed
out that in the past few years demand for electricity has

begun to exceed the commissioning of new electric power
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capacity, a situation that is reducing the reliability of

the nation's electric power supply-ii/

IV. Energy Supply and Requirements in 1980

1. Planned Supply

Domestic production of energy, which currently
«acceuﬁts for:about 98% of the USSR's total enerqgy supply,
(production plus imports) is schedﬁled to increase to about
2.0 billion tons of standardAcoal'equivalent (SCE)ii/ by
1980ﬁ(see Table 5). ?hls equates to an average annual
C

;growth rate of 5.0% In’1976—80, which is slightly less
than the 5.2% and 5.7% growth‘xates achieved in 1971-75
-and 1961-70. -

0il w111 contlnue to accamnt for the largest share
of domestlc energy output, but the reduced rate of growth
in oil production will mean that 1ts share will no. longer
be rising. - (See Table 6.) Natural gas, whose potential
‘Soviet planners were slow to apprec1ate, will continue to
~gain in importance in the enefgy production mix, with a
concomitant drop in the share accounted for by coal.
Nuclear electric powe:.production,'while:growing repidly,
will constitute enly a minor share of total energy pro-

duction through 1980.

32. Pravda, 4 March 1976, p. 3.
33. Standard coal equivalent is defined.as having a heat
value of 7,000 kilocalories per kilogram.
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‘Footnotes to Table 5 —-- USSR: Supply and Requirements for
Energy, 1960 80

1. Stardardcoal equivalent has a- heat value of 7,000 kllo-
calwories per kilogram. -
2. Narwodnoye khozyaystvo SSSR v 1972 Moscow, 1973, p; 70.

3. Exciluding fuelwood gathered by the population which
migfht amount to as much as 30 mllllon tons standard coal
eguivalent per year. .

4. Comverted at the'rate of 123 grams of standard coal -

‘ - equiivalent per kilowatt-hour (the heat value of elec—

triirity), which corresponds to the procedure in the

Sowilet statistical yearbook cited above. If hydro-

elertric power were comverted at a rate corresponding

to tthe average amount of fuel required.to. produce"“

elemtr1c1ty in thermal powerplants, which~is the practice

im some coumtries, the. figures for hydropower would be

appmmximately tripled.

S. Nwllear electricity is not shown exp11c1t1y in Soviet
stalttistics om fuel-energy balances and does not appear
to e included in “other sources": because the total .
shomn for other sources has remalned ‘virtually unchanged
simowe 1965. Estimated values have therefore been.:added.
for nuclear electricity at a rate of 350 grams of standard
coal equivalent per kilowatt-hour through 1975, 325 grams
in 1980, and 300 grams in- 1990. - This conforms to the
practice of the Organization for Economic Cooperation and
Development, and apparently to the practlce of at least
some Soviet energy technicians.

6. Minor sources of primary energy,.: such as .agricultural
wastes, together with secondary sources such as ‘coke oven
and blast furnace gases. :
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TABLE 6

USSR: DisTRIBUTION OF ENERGY PRODUCTION, BY-SOURCE%/
1960, 1970, 1975, 1980 Pran

(Percent)

' 1980

1960 1970 1975 _Plan

Total energy production 100.0  100.0  100.0 100.0

Crude cil and condensate 28.9 39,4 42.5 4.7

Natural gas 7.4 18.14 20.9 23.7

coal 51.0 34,0 29.7 = 26.5
‘Peat, shale, and fuelwsod 7.4 | ) 43}3 2;8.

Hydroelectric power 0.8 1.2 1.0 1.1

Nuclear eflectric power MeeL.  NeoL. 0.4 1.4

Other sommres2’ 4,5 2.8 2.2 1.8

........ . ' N

1, Calculated from data in Tabile 5.
2. Minor smurces of primary emergy, such as agricultural waste,

together with secondary sources such as coke oven and blast
" furnace gases.
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e Imports'accounted for only 2% of total energy Supply.
in 1975 and no doubt are scheduled to be of minor importance
in 1980. The USSR imports small quantities of natural gas

.from Iran and Afghanistan (14 million tons of SCE in 1974)
and a small amount of éoal‘from Poland (9 million tons of
SCE in 1974). Crude oil procurement from Middle Eastern
countries for export on Soviet account primarily to
Eastern Furope and other Communist countries grew rapidly
from 5 million tons of SCE in 1970 to 19 million tons in
1973. &n 1974, howevér, this total:droppéd to 6 million
tons of BCE, because Soviet sales of 0il- to non-Communist
countries declimed and more domestic oil was available

for expwrt. (For details of Soviet imports of fossil

fuels im 1965, 1870, 1974-75, see Tables 1-4 in Appendix A.)

2. HEquireﬁents

The USSR has been a het ex?orter of 0il in in-
Creasing amounts since 1955. Since the mid-1960's net
exports almost doubled rising.from slightly more than
62 million tons in 1965 to about 124 million tons in 1975,
'bruanaverage annual rate of 7.1%. In recent years a. larger
share of Soviet éil exports has gone to other Communist
countries, especially Eastern Europe, although o0il sales

to the West are the USSR's largest single source of hard

_25_.




currency earnings. (See Table 1 of Appendix A.) Until the

last few years almost all natural gas produced in the USSR

was COnsumedvdomestically: Since 1970 increasing volumes

have been exported to both Eastern and Western Europe that

more than offset imports from Iran and Afghanistan. As

domestic output 6f‘gas increases and the pipeline network

expands, the USSR will increase its net exporté of gas

from the present level of about 8-billion cubic meters per

year 4o 40-45% billion in 1980, and foreign exchange earnings

from :such sales will*&ise sharply. (See Table 2 of Appendix A.)
Spviet exports of coal and coke have averaged about

28-3P million toms during the past few years, with almést

one—tinird 6f'the total delivered to non-Communist countries

to "emmm hard currency. (See Tables 3 and 4 of Appendix A.)

" ms shown in Table 5, p&anne&"éxparté of énefgy‘in

1980 ame estimated to be 385 million tons of SCE. This

amoumts to am annual rate of growth of 4.9% during 1976-80,

considerably less than the actual rate of growth of 7.5%

during 1971-75. The figure‘of 305 million tons was derived

from data on plénned defi&eries to CEMA countries in

1976-80, together wifh an estimate of the share of Soviet

exports of energy scheduled to_go-té'these countries in

1980. A breakdown of exports is presented in Table 7.

Exports to CEMA countries are scheduled to rise by about




TABLE 7

(

1970, 1974 anp 1980

USSR: ExporTs oF ENERGY BY DESTINATION AND TYPE,

Million metric tons of standard coal equivalent

All Countries:

TOTAL

Crude o0il and petroleum products

Natural gas

Coal and' coke W

CEMA Countiries:-/

FOTAL .
Crude @ill and peltrocleum products
Eaturél,gas

Cbal.aﬁdicnke

Other Communis£ countries:<

TOTAL

Crude o0il: and petroleum products,

Natural gas

Coal and coke

ﬁon—Communist countries:

“TOTAL |

Crude o0il and petroleum products
Natural gas

Coal and coke

- 27 -

ctual

Estimated'Plan

19701 19742/ 1980
167 212 3052/
136 166 197+/

L 17 735/
27 29 355/
85 119 183%/
67 96 1234/

3 7 4o’
15 16 20+

7 9 13

5 7 g¢/

0 0 23/

2 2 95/
75 8l 109+
64 63 654/
1 10 31/
10 11 13/




Table 7 -~ USSR: Exports of Energy by Destination and Type,

wN
« o

4.
5.
6.
7.

‘Based on long—term contracts..{~ﬁff

1970, 1974 and 1980

'Vneshnyaya Torgovlya SSSR za 1970, Moscow, 1971.

Ibid, 1974, Moscow, 1975.

Based on the estimate that exports to CEMA countries are
scheduled to account for 60% of the total in 1980. The
comparable percentages for 1965, 1970, and 1974 were

43%, 51%, and 56%.

Residual. :

Estimated. ﬁ

East Germany, Poland Czechoslovakla, Hungary, Romania,
Bulgaria, Cuba, and Mongolia. . :

Based on the statement that dellverles of "reference fuel"
ISCE] to CEMA countries during 1976-80 would total about
800 million tons and that deliveries in 1975 totaled 130
million tons {FBE¥S, Daily Report, Soviet Union, 10 February
1976, p. D-3y. The 1975 figure of 130 million tons was -

‘Projected to 1980 at a rate of growth that made total

deliveries for 1976-80 equal to 800 million tons. De-
liveries are assumed to excliude exports of electric power,

‘which 'in 1980 are planned ta amount to 22 billion kwh, or
7.2 million tons of SCE, abowt 75% of which are to go to
-CEMA countries in Eastern Europe and 18%. to Finland. 1In

1975, exports of electrlc pmmer amounted to ll bllllon kwh,

) or 3.7 milliom tons of SCE.

North Korea, North Vletnam, Yngoslav1a, and Communlst China.
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7.2% pér year in 1976-80, coﬁpared with 8.9% in 1971-75.
Exports of natural gas will rise very sharply. Exports of
crude o0il and petroleum products, while rising moderately
will still account for about two-thirds of total exports
of energy in 1980. Deliveries of natural gas to non- |
 Communi§t countries also are scheduled to rise swiftly.
Little, if any, increase is to be expected in deliveries
of crude oil and petroleum products to non-Communist.
countries.

.EMannedvmmnsumpggon of energy in 1980 is estimated
{as the diffézence between planned production and net
trade plus changes in stocks) to be 1,840 million tons of
SCE fSEE'Tabme 5). This-would rep;esent a 5.0% rate of
~growth in 197&-80, a slight drop from the 5.2% rate
;aéﬁievfﬁ in'lQ71—75. Séﬁh a ﬁlaghéd ievél_of co;;ﬁﬁptién
in 198@1woulﬁqbe‘generally consistent with avplanned_GNP
(according to Western calculations) of 936 billion dollars
(1973 prices) in 1980; The implied energy/GNP ratio of
1.97 kilograms of SCE per dollar is compatible with ratios
that ranged.froﬁll.87 to 2.08 in-1955-75 with no clearly
discernable trend (see Appendix B); The estimated planned
rate of growth in consumption does, however, appear to be

rather high when compared with the planned rates of growth

in electric power production in 1976-80. Electric power
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production, as indicated above, is»scheduled to grow at a
rate of only 5.2% to 5.9% in 1976-80; compared with 7.0%
in 1971-75. A possible explanation is that more emphasis
is to. be placed on direct use of fuels. This could repre-
sent an energy conservation méasure as two-thirds of the
heat value of the fuel is lost when conversion is made to
electricity. Use of oil and gas as chemical raw materials
will also be increasing rapidly;

~Powerplants can be built tO“uée almost any type of
fuel, and the Sovietgghave shown-evidence siﬁce 1974 of an
intention to reverse or halt the trend of increased use of
0il and gas in powerplantsléi/ This is in part a.reaction
to the qdintupling world prices for crude o0il since
Séptember 1973. Other factors undoubtedly are the in-
creased cost in the USSR of extracting and tranqurting
natural gas and uncertainfy about'long—run‘supplieé of
both 0il and ‘gas.

At the 25th Party Congress~in February-March 1976,

Party Chairman Brezhnev deplored the use of fuel o0il in

- 34. During 1961-70, the share of fuel 0il in total fuel consumed by

: thermal powerplants increased from 7% to 22% and the 1971-75 plan
called for a further increase to 25%. The-~camparable figures for
natural gas are 12%, 26%, and 27%. Gas has been made available )
for powerplants pdﬂarilyin-ﬂxasummﬁ:nondu;whencxmsmqmion
by other consumers is reduced. Thus, during:1961-70 a majority
of the powerplants in the European part.of the USSR, the. Trans- ,
‘caucasus, the Urals, Central Asia.and in part.of Kazakhstan, were
reported to have bxm,3ﬁicmait051dwﬂﬁfuﬂ;sqxﬂyfastanof '
either fuel oil and gas, or coal and ‘gas.--During 1971~75, power—
plants to be put in operation. iin the European part of the USSR - .
were to be based, for the nost part, on oil-.and gas as the "most
economic” types of fuel for these . regions. (Energetika SSSR v . .
1971-75 godakh, Moscow, 1972, p- 171-174). - o BN
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powerplants, indicating it wéuld make better sense to (a)
convert it into more valuable types of fuel, or (b) use it
as a petrochemical raw material; or (c) export it;ij/
Premier Kosygin told the Congress ‘that in 1976-80 a group
of large'powerplants in the Urals and:Volga areas would
be converted from fuel o0il to coal and that the "foundations
are being laid for the further growth of our power capacity
from water power, atomic fuel; and cheap coals.“iﬁ/ The
Minister of the Gas Industry added that a long-range plan
-must‘be devised +o ei&minate wasteful burning of natural
~ .gas as a boiler fuei-il/ Subsequent to the Congress, he
noted that although the cost of producing and transporting
gas had risen sharply in the last 10 years so that it was
no‘longer a cheap fuel, hugé quantities were still being '
used im powerplamts and boilers.2® TLate in 1975 the
Minister of the ©il Industry suggested an increase in
domestic 0il prices to reduce consumption.ii

Early in 1974, a leading- energy expert in the USSR,
L.A. Melent'yev indicated tﬁat doubts about the future

A\

~growth of oil and gas reserves had caused a lowering of

35. Pravda, 25 February 1976, p. 6.

36. Pravda, 2 March 1976, p. 5.

37. Pravda, 2 March 1976, p. 2.

38. FBIS, Soviet Union, 22 March 1976 p. S- l.
- 39. Pravda, 18 December 1975, p. 1.




long—range forecasts of oil and gas production. He recom-,
mended that more of the large thermal powerplants planned
for the European part of the USSR and the Urals be designed
to burn coal 4o/ He subsequently stated that inﬂthe future
there would be "relatively limited Possibilities for op-
taining natural gas and. particularly residual fuel oil"
for thermal powerplants and boilers. %1/

Despite these statements, a reduction in the amount
of 0il and gas used in powerplants is unllkely to occur
in 1976-80, although* thelr share in powerplant energy use
may decline. Fuel requlrements for these POowerplants are
to rise by approximately 65 million tons of SCE by 1976-80,
an amount not likely to be firlly covered by increased coal
production. The 1980 plan for coal production, which as
indicated above is‘slightly Iower than was forecast in
1971, calls for an increase wf about 100 million tons
(70 million tons of SCE) compared with 1975. Of this
increment almost 10 mllllon will be required for produc-
tion of coke. Unless gas or 011 is substituted for coal
in other uses, the most important of whlch is communal and

household use, some increase must be scheduled to take

40. L.A. Melent' yev, Izvestiya Akademii SSSR, Energetika
i Transport May-June 1974, p. 15. .

41. LA, Melent' yev, Teploenergetika, No. 11, November
1974 pPp. 7-8.
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place in the consumption of o0il and/or gas in thermal power-

plants.

3. Prospects

As indicated previously, the plan for coal probably

v

can be met without great difficulty, but it seems unlikely
that the USSR will be'ablélto attain the ambitious targets
set for ©il and natural gas; The;shortfall probably will
- amount %0 2-5% of planned total output of energy.

If the Soviet egpnomy were to grow at the planned rate,
the lag in oil and gas production might cause some in-
coavenience and necessitate some belt tightening on domestic
conmsumption or adjustments in foreign trade in energy. If
consump'tion growth of oil cannoﬁ be slowed, the Soviets
;mué£ either cut exportéEﬁo'Eastern and/or Western Europe
or increase imports. of OPEC oil. The USSR is heavily
- committed to providing the bulk of Eastern Europe's oil
sﬁpply @nd the need for hard currency militates against
large reductions in sales to éhe West. Because large
direct purchases would be limited by hard currency shortages,
the Soviets probably would seek to get OPEC oil by barter, .
perhapé for miliﬁéry equipment. With respect to naturél

~gas the Soviets probably would seek to avoid a reduction

in exports, especially to Western Europe, as they cannot
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‘afford loss of foreign exchange earnings. Some additional
.9as could be imported from Iran and Afghanistan to supple-
ment indigenous output and to maintain exports. It is

more likely, however, that iags will occur in other sectors
of the Soviet economy as well, thus preserving the overall
balancevbetween-energy supply and requirements. In any
case, the shortfall in total‘energy output probably will
not be sigﬁificantly differentefrom the estimated 3% short-
fall that occurred in the'1§71-75 plan period without

serious damage to thé economy.

- V. Energy Requirements and Supply in 1990

The 15 year plan (1976—90) has not been released as
yet. Some indication of its contents is available from
‘fregmen&mry‘infozmmtionvpuhlished ihvthe Soviet press on
long-:am@e forecasts made -kyy Soviet-energy technicians
in the early 1970“5 es contributions to the formulation

of this plan.

1. Requirements

Total energy requirements for 1990, as shown in
Table 8; have been forecaet at‘B;S.billionltons of SCE,
which amountsvto a growth rate of 5.0% per year during
1976-90 -- about the same rate as is estimated to have

been projected in the Tenth Five-Year Plan (1976-80). This

- 33 -




_TAéLE 8
USSR:  REQUIREMENTS FOR AND SuppLY OF ENERGY,
1975, 1980, 1990

(Million metric tons of standard coal equivalentl/)

. EstimatedA Pla?/ Forec?§t
Total Requirements  LE8s 2,150 3,500
Consumption - 1,440 1,840 2,950
Exports 240 305 540
Additions to stocks . _' 5 5 10
Total Supply - 1,685 2,150 3,500
Profuctian fo fuel 1,593 2,020 3,140
Crede oil and condensate ' 702 900 1,100
Katural gas . 345 500 1,100
T 560 870
Peat, shale, and fuelwood 55 - 60 70
'Hyéroelecﬁzic power 17 23 35
Nuclear electric power 7 29 175
Other sourcest’ "‘j 36 38 50
Imports _ . 3 40 100

per kilogram.
2. Data from Table 5. - ,
3. CIA Research Aid, Soviet Long-Range Energy Forecasts, A(ER) 75 71,
September 1975, S '
4. Minor sources of pPrimary energy, such:as agricultural waste, to-

~gether with secondary sources such as coke oven and blast furnace
. gases. o .

- 34 -




‘figure, togeﬁher with data presented by Soviet delegates
at the Worid Energy Conference (WEC) in 1974, indicate
growth rates of 4.9% for consumption and 5.6% for exports.
~Again, these are close to the rates implied by the esti-
mates for 1980 given in Table 5. However, the annual
~growth rate implied by the WEC data for energy inputs to
electric power production was 7;2%, compared with a pro-
jected rate of only about 4;9% in the 1976-80 plan. As
indicated in the previous section, the Soviets may now be
planning to place grgater emphasis on direct use of fuel

‘as an energy conservation measure.

2. Supply
The figures for 159@ shown in Table 8 point to a

further slowdown im the growth of production of crudé oil
‘after 1980, a continued rapid growth in natural gas pro-
duction, and some acCeleration.in.the rate of growth of
coal production. 'The data also indicate very rapidA
_growth in nuclear energy prodﬁction in the 1980's although
its share in total energy supply will still be small by
1990. The energy production mix as of 1990 would then
compare, as shown in Table 9, with the situation in 1975
and in the i980_plan.

A recent statement by Minister of the Coal Industry

Bratchenko suggests, however, that the target for coal
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|

production in 1990 may be substantially lower than the
figure given in Table 5 of 870 million tons of SCE, or

1.3 billion tons of coal in its natural state. In late
1975, Bratchenko stated that outpﬁt.of coal would "possibly
reach” 1 billion tons in 1990;#1/ If 1 billion téns is
the current target for 1990 it means that targets for one
or nore of the other energy sources -- most likely natural
. gas —— will turn out to be higher than indicated in

Tabie 5, and/or that the projected target for total energy
‘requirements (cénsumﬁ%ion plus e#ports) has been lowered.
In any case, it seems iikely that the planned rate of
growth of energy requirememts in the 1980's probably will
tﬁrn out to be moderately Jower than the rate apparently

planned for 1976-80.

"42. New Times, #44, October 1975, P- 5.
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TABLE 9

USSR: DisTRIBUTION OF ENERGY PRODUCTION, BY SourcE,

1975, 1980, 19901/

Total energy production

Crude o0iX and condensate

Natural gas

S0li1d fwels o

- Hydroelectric power

Nuclear electric power

z/

other sources®

(Percent)

0.4
2.2

Calculated from data in Table 8.

Minor sources of primary energy, such as agricultural
waste, together with secondary ‘'sources such as coke oven

and blast furnace gase

S.

- 37 -

1980

Plan

100.0
42,7
23.7
29.1

1.1
1.7
1.7

1990

Forecast

100.0
32.4
32,4
27.6

1.0
5.1
1.5

\




- APPENDIX A
TasLe 1

USSR: 01L TraDE

(Million metric tons)

1965 1970 1974 1975

EXPORTS 64.4 95.8 116.2 130.3
Total 4.4 5.8 116,2 130.3
To Communist countries 28.9 50.4 1.7 1.7
_ Eastern Burope 2529 40:3 5 :7 62:3

et I 5
To non-Communist countries 35,5 454 445 52.6
Western Europe 22,7 38.0 3.1 44,0
el 2 it ;:E 3.8
o A :% e 3R g
ept oot I SRR B
Near and Middle East 2.3 3.0 Ly 2.4
pied A B R
Semes IR R
Africa 11 1.3 1.2 1.0
Ghana . . . 0.1
| oo - i i ﬁ:% §§ §:3
Bsia 8.1 3.1 2.6 2.9
India 4 . }. .

phe oo %
Latin America. 3.3 i] 1.2 1.5
sz AR 12 1s
North America i] 0 0.4 0.8
S e B R T TR
Exports to hard currency countries 28:53 3%:81 38:26 3%:5

Hard currency earnings ($ billion)

IMPORTS

Total

A
&
A
X

Iraq

Algeria

Egypt -

Romania . *
Other 'g

OOOOWN
COUTY W
OOD-AN
RPN

1. Includes West Berlin.

SOURCES: Ministerstvo vneshnei Torgovli SSSR, Vneshnyayva Torgovlya SSSR za
1965, 1970, 1974, 1975 god, Moskva.
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APPENDIX A
TABLE 3
USSR: “CoAL TRrADE

-(Million metric tons)

196s 1970 1974 1975
EXPORTS .
Total _ 22.4 24,5 26.2 26.1
To Communist countries _ 15;8 14.7 16.4 16.5
Eastern Europe o 13.6 13.0- 14,8 14.8
otherl/ 1.2 1.7 1.6 1.7
To non-Communist countries 7.6 9L8 9,8 9,6
Western Europe 5.5 4.6 5.9 5.5
Austria ‘ 0.8 0.8 0.8 0.8
Belgium v ' 0.3 0.3 0.4' 0.2
Denmark o 0.5 0.5 0.3 0.4
'Finland 0.7 0.5 0.5 0.5
France 1.6 1.5 1.6 1.7
Italy 1.0 2.0 1.6 1.2
Sweden ) 0.4 - 0.5 0.6
West Germany 0.1  NecL. 0.2 0.1
Other ' g 0.1 0 0 0
Japan v : 1.2 2.9 3.2 3.3
other?/ 0.9 0.1 0.7 0.8
Exports to hard currency countries 6.1 8.7 8.4
Hard currency earnings (§ million) 74 238 385
[MPORTS
Total ' .8 11 9.7 9.8
Polénd . - 6.5 7.1 9:7 9.8

1. Yugoslavia, North Korea, Cuba, Mongolia.
2. Egypt, Greece, Algeria.

SOURCE: ' Ministerstvo Vneshnei Torgovli SSSR, Vneshnyaya Torgovlya SSSR
za 1965, 1970, 1974, 1975 god, Moskva.
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APPENDIX A
TABLE U4
USSR: Coke TrADE

(Million metric tons)

1974

1965 1970 1975
EXPORTS .
Total . 348 Q;Z 4,6 4,2
To Communist countries ZLZ 31 3.5 3.4
Eastern Europe _ 2.7 3.0 3.2 3.2
.~ othert/ Nes,. 0.1 0.3 0.2
To non-Communist countries i;l l;l 1;1 0*8
Western Europe l;ﬂ Q;ﬂ 0.9 0.z
"Austria S 0.1 0.1 0.1 0.1
Finland L 05 0.6 0.6 . 0.6
Sweden _ 0.1 0.1 0.2  NeoL.
Other 0.3 0.1  Nest. O
Algeria 0 NeeL. 0.1 0.1
Other 0.1 0.2 0.1 0.1
Exports to hard currency countries 0.5 0.3 0.4 0.2
Hard currency earnings ($ million) 8 q 13 16
IMPORTS i
Total | Q;Z Q;Z Q;Z 0.9
Poland 0.7 0.7 0.7 0.9

-

I.” Yugoslavia, Mongolia, North Korea, Cuba.

SOURCES: Ministerstvo Vneshnei Torgovli SSSR, Vneshnyaya Torgovlya

" 8SSR za 1965, 1970, 1974, 1975 god, Moskva.
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