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Prospects for So~iet Oil Production 
A Supplt!me:i,.tal Analysis 

Crntral lnt,•,lt11rnrr :\,ir11ry 
f>irrrluratr uf /ntl'l/1,irnrr 

1 "" 19;-;-

O~N~ . 
This report is a compilation of some of the data and analysis employed 

in the recent CIA study on the Soviet oil industry. The study concluded 
that Soviet oil prcduclion will ~oon peak, possibly as early as next year 
and certainly not later than the early I 980s. The maximum output reached 
is likely to be between 11 and 12 million barrels per day (b/d)-up from 
the 1976 level of 10.4 million b/d. Maximum levels are not likely to be 
maintained for long, however. 

The Soviet Gowrnment is certainly aware of problems in increasing 
and sustaining oil production. lls own analysis emphasizes tbat thc costs 
or finding and developing oil an: rising dramatically . The Soviets apparently 
believe that they can avoid the downt11m we predict. We disagree. We l.,elieve 
that even thou~h great effor:s will prcvide them with considerable oil, they 
t:annot prewnt th•! downturn. 

Soviet efforts to solve the oil problem arc renected in the rapid increase 
in purchases of oil equipment abroad. Since 1971, Sovid orders for Western 
oil and gas cquipmr.nt have totaled about S3.1 billion. An Jdditional S4 
billion worth of st~·cl pipe has been bought. Plans to convert the giant 
Samotlo,· field as well as smaller West Siberian fi::lds tJ gas-lift production 
could sharply csc.:aiate Soviet equipment purchases. The Samotlor project 
alone would require at least SI hillion in imported equipment. 

Imported equipment c.;n only slow the rate of decline in oil production 
once it begins. In large measure this rcnccts the deeply rooted nature or 
the oil problem. The fon:cd-<lra~t approach to achieving production targets, 
for example, has been expensive in tcnns or exploration and of r\!covcry 
rates in producing fields. As a result. proved rcs•!rves have stagnated since 
the early 1970s, and no large finds have been made since the Samotlor 

~~ot~: This mcmorJncium provi<ks a sl;pplcmcntal analysis for the CIA 
publication Pruspects fur Surit•1 Oil Prod11crio11. April 1977. Unclass ifil·d. 
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field was located in 1965 . Only by working this fidd harder than any other 
11, ·.Jor oilfi<•ld in the world have the Soviets been able to comc close to 
their production targets. 

At tbs ·point the Soviet Union nas 'Jph~d to continuc its past approach . 
Any shift to exploration drilling would entail drilling fewer production wells 
and an immcdiatc anct sharp fall-off 111 current production. Indeed, the 
pressure to focus mor.: heavily on dcvebpmcnt drilling will intensify because 
of the large capacity additions needed to offset depiction of old oil fields 
.:nd to provide for planned increases in production. By the Soviets' own 
cakulations, depiction offsets :!lone in ! 976-80 will equal total capacity 
additions during 1971-75. To add the capacity needed to meet 1980 
pruouction goals, !he Soviets will have · to increase their rate of development 
drilling 50 percent between 1976 and 1980. 

The Soviets arc examining a variety of techniques to forestall the 
production decline. The pro;;pccts of such methods having more than an 
insignificant impact during the time period of our analysis are negligible, 
however. Soviet production practices make it difficult to implement tertiary 
recovery procedures, because their massive water flood techniques adversely 
affect oii-n·s:::rvoir pcnneability. Given the widespread damage intlicted on 
major oil reservoirs, the Soviets will find it difficult to increase recovery 
IJtes more than a few perc..:ntage points over the long term with 11:rtiary 
mi:thods. 

The difficulties the Sovicis face vn the oil front do not stem from 
a11y l.1..:k of resource commitn,ent or. their part. Indeed , measured by the 
resource cost in terms of material and manpower, the USSR may expend 
as much effort on producir.g oil as all Free World countries combined . 
Because of the low productivity of this effort, however, the results arc 
only a fraction of those in the West. For example, US firms drilled five 
times as much met~rage as did the So"liet Oil Ministry with about the same 
number of rigs. For 1976, the Soviet Gil Ministry required some 800,000 
employees to produce I 0.4 million b/a .)f oil. 

Plans and Plan Fulfillment 

From World War II until the · early 1970s, the Soviet record in oil 
production was enviablo.:. Plan proJuction goals were consistently met or 
exceeded at only a sr.iall cost in additional effort. Production in 1970 was 
350 million tons (7 million b/d), more than nine times the 38 million tons 
(760.000 b/d) cutput of 1950. This gr.•ftt increase in production was 
accomplishl•d witho11t anything like a comme1;surate increase in inputs. Over 
the 20-year period . the amount of drilling rose only about 210 percent 
and the numb1~r of rigs in ac.:tivc use only 57 pcrc.:cnt, from I ,119 to 1.760. 
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This rapid growth in oil in• 1·;.,try prc.ductivity was made possible only 
by the discovery of . extremely rich and accessible oil dcpo-.its in the 
Urals-Volgu region . where output grew from 5 .m.illfon tuns (100,000 b/dJ 
in 1950 to 210 :nillion tons (4.2 million b/d) in 1970. During 1937-55, 
the 3ov1cts found and developed several of the world's largest and richc.:st 
fields in this region. Two of them-Romashk.ino and Arlan-contained as 
much recoverable oil (I~ billion barrels or 2.5 billion tons) as the com'..Jined 
totd of the 10 largest fields ever discoven:. J in the lower 48 states of the 
United States. At its peak in 1970, Romashkino produced 82 million tons 
(1.63 million b/d). 23 percent of total Soviet output in that year. Since 
that time, Romashkino's output has been maintained at about 80 million 
tons ( 1.6 million b/d). 

Since the mid-1950s the size of discoveries in the Urals-Volga has fallen 
off sharply. Growth in output from this region slowed dramatically i;1 the 
early 1970s, as all (\f the large fields found in the 1940s and i 950s had 
been fully Jeveloped. 

During 1972-75 original output goals were not met. In 1975, despite 
the largest absolute annual increase in oil production (including gas 
condensate) ever <1chieved, total Soviet oil output fell short of the original 
target by about 14 million tons (280,000 b/d). or 2.8 percent. The average 
annual rate of growth rate in oil produclion planned for 1971-75 was 7.4 
percent, but the actual growth rate was only 6.8 percent. The four-year 
trend of undt:rfulfillmcnt apparently continuf'd in 1976 with a slight 
shortfall, although detailed data have not been reported. 

During this period of oil production shortfalls, several of the o:der 
producing regions-the Ukraine, North Caucasus, and Azerbaydzhan­
registered ~eclines in output, and production in the Urals-Volga h:vellt:d off. 
Only by overfulfilling production goals in West Siberia was the USSR able to 
come close to the national targets during 197?.-75. Original plans called_ for 
West Siberia to produce 120-125 million tons (2.4-2.5 million b/d) in 1975; 
actual output was 148 million tons, almost 3 million b/d. 

A large share of the overfulfillment in West Siberia was provided by 
the rapid development of the Samotlor field. This giant field, roughly 
comparable in size to Romashkino, has accounted for 24-26 million tons 
(480,000-520,000 b/d) of the 30-million-ton-per-year (600,000 b/d) annual 
incre;ise 'in national production during the past four years. In 1976, Samotlor 
producer! 110 million tons (2 .2 million b/d), nearly 35 percent more than 
Romashkino's greatest annual output. It is scheduled to peak at 130 million 
tons (2 .6 million b/d) in 1977-78, and no new fields even remotely 
comparabll: in size have bct>n discovered to maintain production increases . 
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1971 
Plan 
ActuaJ 

1972 
I-Ian 
Actual 

1973 
Plan 
Actual 

1974 
Plan 
Actual 

197S 
Pia., 
Act:ial 

1976 
Plan 
Actual 

1977 
Plan 
Projected 

1980 
Plan 
Projected 

USSR: Oil Production Plans and Fulfillment 

Crude Oil Crude Oil and Gas Condensate 

Million Million Million Million 
Tons b/d Tons b/d 

371 7.42 N.A. N.A. 
371 .8 7.44 377.1 7.54 

395 7.90 N.A. N.A. 
393.8 7118 400.4 8 .01 

429 8.58 N.A. N.A. 
421.4 8.43 429.0 8.58 

461 9 .22 N.A. N.A. 
450.6 9.01 458.9 9.18 

496 992 505 10.10 
481.8 9 .64 490.8 9.82 

S10.6 1oa1 S20.6 10.41 
N.A. N.A. S19.7 1039 

N.A. N.A. 5S0 11.0 
S40-S50 10.8-11.0 

N.A. N.A. 640 12.8 
S50-600 11-12 

For the next decade at least, any growth in output, including that needed 
to offset declines in older fields (including Samotlor after 1980), must come 
from many smaller West Siberian fields. 

The 1976-80 plan , as originally proposed, called for oil production 
to reach 620-640 million tons (12.4-12.8 million b/d) in 1980. West Siberia's 
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USSR: Oil Production Plans and Fulfillment 

Million old 

PLAN 7.42 
1971 

ACTUAL 7.44 

·-
7.90 

1972 
7.88 

1973 
ja.s8 

la.43 

1974 
I ~2 

,9.01. 

:z 

' 

9.9:Z 

1975 t--------------------....-J 
9.64 

1.0.41 

1976
1 t-------------------------J 

11..0 

1977
1 t-------------------------1 

12.8 

1980
11----------------------------....:..J 
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goal-300-3 IO million tons (6.0-6.2 million b/d)-is almost half of that for 
total national output in 1980. Despite increasingly apparent problems in 
the oil industry-oil fields approaching exha'ustion~ inadequate exploration 
drilling, no new giant discoveries since Samotlor in 1965, and growing need 
for modem Western exploration and production equipment and 
technology-the 1980 goal was cited as 640 million tons (12.8 million b/d) 
in October 1976 by the D::puty Chairman of the Council of Ministers. 

... -. , . 

Why this goal was set at the upper end of the originu! range, wher, 
the many difficulties confronting the industry would seem to dictate a lower 
figure, remains a mystery: Perhaps the hierarchy believes that the higher 
goal will spur the oil industry to greater efforts. At any rate, for the reasons 
statt:d in the discussion of regional production, it seems unlikely that the 
goal c.m be attained. 

The Soviets recognize that long-range· prospects for oil production have 
dimmed during the past decade. In 1967, Soviet sources projected oil 
production in the ye.1r 2000 at 1-1.15 billion tons (20-23 million b/d). 
In J 977, a high-level Soviet economist ~ tated that projectior.s for oil 
production at the end of the century have been scaled down to 800-900 
million tons ( 16-18 million b/cf). This reduction probably was prompted 
in part by a rcasscsSTr.ent of available oil reserves and in part !)y difficult 
production · and transport problems in the regions from which future 
production growth must come. 

Oil Production and Development of Fields 

Throug.'lOut its history th~ Soviet petroleum industry has depended 
heavily on a single region-in some cases on a single la~e field·~uch as 
Romashkino or Samotlor-for growth in production. From World War II 
through J 970. the increase in Soviet oil output cam:.- first from the old 
fields around the Caspian Sea (near Baku in Azerbaydzhan SSR), and 
beginning in the 1950s, from large fields in the Tatar and Bashkir ASSRs 
and in Kuybyshev Oblast of the Urals-Volga region. Since 1970, nearly all 
outpu. growth has come from West Siberia, primarily from the giant 
Samotlor field. Thus far, no new large successor has been found to ensure 
future growth. 

The lmpe:-,ding Decline of the Urals-Volga 

The Urals-Volga region still is the leading producer of oil in the USSR 
but will be surpassed by West Siberia in 1977 or I 978. In the mid-l 960s 
the Urals-Volga accounted for about 70 percent of total Soviet oil output. 
.Major fields in this region have l-een ;,roducing for more than 25 years 
and are rapidly approaching depletion. 
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USSR: Crude Oil 1 Production, by Region 

Million ba,..els ~r <br 
Region 196S 1970 1971 1972 1973 1974 197S 19762 

Total USSR 4.S6 7.06 1.54 8.01 8.58 9.18 9 .82 10.39 
We!;tem region and Urals 451 5.80 5.90 5.97 5.98 5.97 6.00 5.89 

l..rals..-Volga 3.48 4.17 4.'.?J 4.31 4.40 4.44 4.50 4.48 
Tatar 1.53 2.01 2.02 2.04 2.06 2.07 2.07 2.C5 
Bashkir 0.88 0.81 0.80 0 .80 0.81 0.80 0.81 0.80 
Kuybyshev 0.67 0.70 0.71 0.71 0.71 0.70 0.69 0.67 
Penn' 0.20 0.32 0.34 0.36 0.39 0.41 0 .44 0.46 
Orenburg 0.05 0.15 0.17 019 0.21 0.23 0.24 0.25 
Lower Volga 0.12 0.14 0.15 0.15 0.15 0.14 0.14 0.14 
Udmuit 0 o.oi 0.01 0.03 0.04 0.05 O.Q7 0.08 
Saratov 0.03 0.03 0.03 0.03 0 .03 0.03 0 .03 0.03 

Komi 0.04 0. 11 0.12 0.13 0 .13 0.14 0.14 0.17 
Belorussia Negl 0.08 0.11 0.12 0.14 0.16 0.16 0.17 
North Caucasus 0.41 0.68 0.72 0 .69 0.59 0.53 0.47 0.40 
Azerbaydzhan 0.43 0.40 0.31S 0.37 0.36 0.36 0.34 0.33 
Ukraine 0.15 0.27 0 .28 0 .28 0.27 0.25 0.23 023 
Other3 Ncgl 0.C9 0.06 O.o7 0.09 0 .09 0.16 0.1 I 

Eastern region 0.35 1.26 1.64 2.04 2.60 321 3.82 450 
West Siberia O.o2 0.63 0.90 125 1.75 2.33 2.96 3.63 
Central Asia 0.28 0.58 0.66 0.71 0.76 0.79 0.81 0.80 

Mangyshlak 0.04 0.21 0.26 0.30 0 .34 0.38 0.40 0.40 
Emba Negl 0.05 0.06 0 .06 0.06 O.o7 0.07 O.o7 
Turkmcn 0.19 029 CJI .:;.32 0 --, _.,_ 0.31 0.31 0.30 
Other 0.05 O.QJ 0.03 0.03 0.03 0.03 0.03 0.03 

Sak.halin 0.05 0 .05 0.05 0.05 0.05 0 .05 0.04 0.04 
Other3 Negl 0.05 0.03 0.03 0.04 0.04 0.01 0.03 

I . I ndud mg ~s c:ondcnsa le. 
2. P.eliminary ~,imate. 
3. Chiefly ps condensate produced by the Ministry ol the Gas lndu,;,y. 

Waterflooding has been used since the initiation of production in most 
of these fields-as is common practj<.:c in the USSR-to maintain and/or 
ir.crease formation pressure and to increase well flows . In a num:,er of fi elds, 
large vol~mes of water hav: been injected at high pressures, damaging 
rescf'·oirs and reducing the amount of recoverable oil. In the mid-l 960s 
the water cut in total Ouid recovery began to rise substantially and use 
of pumps became necessary to increase fluid flow and to maintain oil 
output. In the late I 9 6 0s output began to d ecl ine in Bashkir and threatened 
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to du likewise in the other parts of the Urals-Volga. In 1971, however, 
the US r-; mo~d trade cont;·ols on high-capacity submersible pumps, and 
sine,; then the USSR has imported from US firms 1,000 pumps with a I 
total fluid lifting capacity of more than 3 million b/d. These pumps 
stabilized oil production in the Urals-Volga, but, as the water cut in total 
fluid increases, oil production will decline unless there is a comparable 
increase in the capacity of fluid lifting equipment. Such an increase in lifting 
cr,pacity seems unlikely, given competing demands on the limited capacity 
oi equipment producers. 

In some newer producing areas of the Urals-Volga, such as Orenburg 
and Udmurt, oil output will rise, but not nearly enough to offset the 
pn.,hable decline in the large, older fields. Optimistically, output in the three 
major producing areas of the Urals-Volga-Tatar, Bashkir, and 
Kuybyshcv-will fall by onlr the 36 million tons (720,000 b/d) called for 
in the 1980 plan when comj)ared with 1975. Depending upon how fast 
th-:. w .. 1..:r cut rises, Urals-Volga production in. 1980 probably will range 
somewhere between 175 and 200 million tons (3.5 and 4 million b/d) 
compared with 225 million tons (4.5 million b/d) in 1975. 

The Tatar SSR accounts for roughly half of the oil output of the 
Urals-Volga region. De!>pitc the development of many small fields in the 
past decade, about 80 million tons (1 .6 million bf d) of the total output 
of about 105 million tons (2.1 million b/d) comes from •he supergiant 
Romashkino field. Water injection in this field has been increasing steadily, 
reaching a total of almost I 50 million tons (3 miHion b/d) in 1975. As 
c1 result, the total volume of fluid that must be lifted to produce any given 
quantity of oil has also been increasing. The average oil output per producing 
well d'!clined from almost 23,000 tons (460 b/~) in 19 ,'Oto roughly 10,000 
tons {208 b/d) in 1975. Over the past eight years production from the 
field has been maintained at a constant level by in-fill drilling and narrow 
spacing of producing and injection wells combined with the use of 
surfactants and other chemicals in conjunction with waterflooding. 

The Rise of West Siberia 

Since the early 1970s the bulk of the increase in crude oil production 
has come from West Siberia. where commerdal output began in 1964. 
Sizable production increases were expected from the oilfields in the 
Mangyshlak Peninsula in western Kazakhstan, but output there has not risen 
nearly as fast as anticipated because of improper waterflooding procedures 
and complicated drilling problems. 

West Siberia is crucial to the Soviet effort to continue raising oil 
output. All of the increase in Sc,vict production planned for 1980 is to 
come from West Siberia, where output is to rise from almost I SO million 
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USSR: Distribution of Crndo Oil Production 1 
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tons (3 million b/d) in 1975 to 300-310 million tons (6.0-6.2 million b/d) 
in I 980. This goal is considcr.ibly higher cha;:, ·an earlier target of :-!30-16~ -- .. 
million tons (4.6-5.2 million b/d). During 1977-80, increases in oil 
production will depend on rapidly developing many smaUcr new lields while 
maintainin.g peak output at the Samotlor field. Available Soviet data on 
West Siberian oilfields scheduled for production by I 980 indicate that 
maximum regional production would approximate 290 million tons to (5.8 
million b/d) if aU fields were to reach their maximums at the same time. 
However, some of West Siberian fields have :ilmady peaket.l and are now . 
on the decline; others will peak before or after I 980. The Shaim fields, 
whidt began production in 1964, are well past their peak and have water 
cuts exceeding SO percent. Ust-Balyk, the second largest West Siberian field , 
is also declining, but development of :i new producing zone may prolong 
its lif..:. 

Although new lield.s al'\! being discovered in West Siberia, no giant 
fields have bcen found comparable to Samotlor, which h:1~ a production 
capacity of abol•t 130 million tons (2.6 million b/d) that probably will 
be reached in 1977-78. Present development plans call for Samotlor to 
maintain maximum output for four years. Th~-se plans, how ·vcr, depe"nd 
on the use of high-capacity submersible pumps and on drilling ;; large 
n .1mbcr of additional wells to maintain production at its maximum . 

In ge11eral, West Siberian fields appear.to respond poorly to production 
techniques that worked well in the Urals-Vol~1 region. At Romashkino, 
it took 18 years before the water cut rose to IO percent : at Samotlcr this 
share of water in total fluid produced was reached i:1 about 3 years. In 
the Urals• Volga, submersibk pumps last up to a year without service ; at 
Samotlor, because of silt and salt in the oil and water, they must be replaced 
aft\:r only 60 days of opemtion. In recent months the USSR hus begun 
to negotiate with US and other Western -firms to undertake an extensive 
gas-lift program to cope with rising fluid lifting requirements and to extend 
the producing life of the Samotlo:- field. 

The ambitious plans for West Siberia in 1980 do not :.ppear attain. ble 
bec-'.lusc of the extensive drilling that will be rcquired-30 million meters 
during 1976-80 compared with 9 .5 million in 1971-75-and the need to 
place six to eiJ?ht new oil deposits in production each year of the current 
fo·c-ycar plan. West Siberian oil production in I 980 is mere likely to be 
011 the order of 250-260 million tons (5.0 to 5 .2 millio:i b/dj rather than 
the 300-310 r,iillion tons (6.0-6.2 million b/d) planned. 

Frontier Zones for Oil Production 
GeCJlogical conditions f:2-.orablc to large future discoveries of oil ex ist 

owr much of the Arctic offshore ~ .:~ions (Barents. Kar.i, East Siberian, and 
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Chukchi Sea basins), in the East Sibr,ri 1n lowlands, in dt>cp strudur::s in 
the Caspian Sea, and perhaps off Kamchatka and Sakhalin in the Sea of 
Okhotsk. Production from most o!' these areas, however, is at least a decade 
away. The technology to cope wiLh pack ice sHch as will be encountcrt'd 
in the offshore Arctic seas has net been developed as yet, t'vcn in the West. 
Thus. development of these are:.s is unlikely before the end of the I 9S!0s 
at the earliest. 

Operating conditions are more favorable in the East Siberian lowlands 
than in Arctic offshore areas, but the sewre climate, extensive permafrost, 
great distance from energy consu-:ning centers in the western USSR, and 
difficult transport problems · will restrict the pace of development when oil 
is found. To date no commerci,i-sc.;le discoveries of oil have. been made . 

In the offshore area arow1d Sakhalin, Japanese firms are working on 
a cooperative venture with the Soviets to explore for and develop oil 
deposits. The exploration program is at least one year behind schedule, 
and potential oil production does not appear to be as promising as the 
Soviets originally estimated. Weather and ice conditions in this area are 
harsher than in the North Sea, where development of commercial-scale 
production took about IO years . Significant production from the Sakhalin 
area is unlikely before the mid-I 980s. 

Soviet Production Methods 
Over the past W years the Soviet Union has consistently claimed that, 

because ·of advanced practices, it r~i:cvers a much higher, percentage of the 
original oil in place than does the United States or other Western oil 
producing countries. The Soviets attribute tl1eir high recovery ra!es to their 
production practices, especially the early employment ofhigh-pn:ssure Wlit::r 
injection. Now that many of the Soviet fields have been in production for 
20 years or more, it is becoming apparent to them that recovery will be 
much less than originally t'stimated. In the Urals-Volga area, for example, 
Soviet engineers cut their recovery estimates from 51 percent in 1960 to 
44 ;,ercent in 1970. Further revisions downward probably will be made. 

Water-Injection Pressure Maintenance 

The most imnortant Soviet ,:;ii p:-oduction technique in recent years 
has been the widespread use ,")f water injection to maintain a rapid flow 
of oil through the reservoir to the producing wells. Since World War II, 
tlle Soviets have be~un water injection in new fields soon after oil 
production starts and ~ontinue the practice throughout the life of these 
fields. Watcr-injcct~a fields accounted for more th::n half the oil produced 
in the: USSR as early as 1955, more than 66 percent in 1960, and :narc 
than 80 !)\:rcent in 197 6. 
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The water-injection program has enabled the Soviets to minimize their 
initial oil field invcstmen t. . By using forced water injection they can obtain 
a much higher initial level of output per well than would be possible under 
Western practice. The higher output per well means that, at least initially, 
the Soviets need fewer producing wells to achieve a given level of output. 
In some fields the Soviets have used waler flooding to r'!ise the pressure 
in the reservoir enough to make the oil flow to the surface when it otherwise 
would not. This practice also temporarily eliminates the need for costly 
pumping equipment. 

While these practices yield high production rates in the early years 
of :m oil field's life, problems deve:op as the fields age. Injected water 
breaks through the oil-bearing formations into the producing wells. When 
this happens, additional wells must be drilled (in-fill drilling) to locate the 
oil, or expensive pumps must be installed to lift the large volumes of fluid 
(water and oil) needed to maintain oil production. 

Soviet reservoir en •:::1eers first used this approach to waterflooding in 
1948 at Tuimazy in 11

·: Bashkir ASSR. Water was injected not only along 
the edges of the o il pool but also through interior rows of injector wells 
that paralleled and crisscrossed the field . Since 1967, a thin network of 
wells located on JOO hectare ~locks has been used for most new field 
development. The water volumes injected often exceed the void space of 
the oil produced, :ind the injection pressures raise normal formation· 
pr .. ssures. 

In recent years, submersible (Reda-type) centrifugal high-volume pumps 
have been used to maintain the oil flow from water-injected fields. Although 
oil is quickly removed from highly permeable rock as the w~terflood sweeps 
through, considerable amounts of oil are left behind in le~ permeable 
"pillars." The use of submersible pumps combined with water injection 
eventually causes coning, i.e., fingers of water break through to the 
producing wells, bypassing much oil. 

When the water cut or' the fluid produced from the original network 
of wells becomes excessive, the field usually has to be redrilled. Smaller 
well spacing patterns of 50 hectares, 25 hectares, 12 hectares, and six 
hectares are used for each successive development stage. The Romashkino 
field has been redlilled four times, and in each phase a smaller well spacing 
pattern was used to capture the bypassed oii. 

· The total impact of these practices on oil re.covery in the larger 
Urals-Volga and West Siberian fie lds before 1974 cannot be fullv assessed 
because of limited data. ln 1974, however, several prominent Soviet leaders 
and reservoir experts admittd tliat many mistakes were made at Tuimazy 
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and at numerous other fields where the same exploitation methods were 
applied ,. These fil.!lds were not unifonn in. tcrt7,\s. of porosity, penneability, ~ 
and tock composition, and the Soviet engineers were late to recogniz~ the 
importance of these factors in designing- waterflood operations. As · a 
consequence much oil has been lost. S°',iet methods definitely led to 
premature coning and water break-throughs at Samotlor in 1972 and at 
six or seven other large West Siberian fields. How much of the decline 
in expected recovery rates stems from this kind of damage is uncertab ; 
the original estimates for recovery appeared overly optin1istic even with 
ideal reservoir management. 

Failure to treat ground water and surface water used in most 
watertlood projects has also created reservoir problems. Bottom-hole 
tempcratun-s and the oil recovery factors were lowered by injecti,1g cold 
surface water in,o the Uzen-Zhetibay reservoirs oi' the Mangyshlak Peninsula, 
as well as those at Samotlor and Ust Balyk in West Sit:eria. Injection of 
untreated water has led to exet:ssive salt formation in well bores and 
downhole pumping equipment in West Siberia. Organic material and 
dissolved gases in untreated surface waters injected into hot oil reservoirs 
has also caused prolific bacteria growth that reduces rock porosity. 

Oil Recovery 

In the 1950s and early 1960s, Soviet engineers believed that their 
practices would result in much higher recovery rates than were pn:valcnt 
in the West. As late as 1960 they still believed that they would recover 
nearly 50 percent of the original oil in plaa: in the Urals-Volga regio11. 
These beliefs arc now in question. 

The average rate of recovery in the US remains at 32-33 percent, 
dc,sphe great improvements in technology and equipment in recent years. 
Soviet planners apparently began to question planned recovery factors after 
the Oil Ministry requested increased imports of US technology and 
equipment after 1971. 

In 1974, N. K. Baibakov, V. D. Shashin, A. P. Krilov, and other ranking 
officials spoke out on the oil recovery problem Wtderscoring that "it lies 
at the heart of the reserve issue." A Soviet study on changing oil recowry 
rates for A+BiC1 reserves in 1960-70 noted that the average annual rate 
of, decline in thr. expech:d n:covery factor was four-tenths of a percentage 
poJ1t during 1960-65, but it increased sharply to nine-tenths of a percentage 
point during 1966-70. The Soviets now admit that many large fit:lds, 
including Samotlor, will not reach their planned recovery rates. 
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Some Soviet analysts ascribe the problems to a poor understanding 
of the reservoirs at the time Jevelopmc: nt j.>lans are made. Poor seismic 
and well-logging equipment often prohibits the colleccioo of good data. 
Similarly, the amount of damage from water breakthrnughs in the largest 
reservoirs is not known precisely cvi n by the Soviets; s~:1ttered published 
data suggest that they perceive th,: problem to be very widespread and 

· increasing. Water production accounted for almost 50 percent of total fluid 
output in l 97 5, according to se•·eral Soviet sources. 

- A. P. Krilov stated in 1974 t.h:•t extension of the basic development 
plan pioneered at Tuimazy in 1948 to other fields was affecting these 
deposits in the later stages of t:1eir development. Sever-,d problems 
experienced at Tuimazy reoccurred · ... Roma.:.iikino, which is now producing 
55.5 percent water, as well as at sev1:ral l(uybyshev and West Siberian fields. 
Tu.imazy is now producing 86 percent water from the main Devonian zones. 
According to the originator of the development plan, Tuimazy was not 
developed in the best possible way. 

Anotht:r Soviet expert raised the point that 1970 cnide oil production 
of 348 million tons (7 million b/d) was accompanied by 273 million tons 
of water (5 million b/d)-i.e., a 43 percent water cut. By 1974, the 
nationwide average water cut exceeded 47.3 perce~t. and the water ratio 
is expected to increase rapidly due to the age of most of the largest fields. 
Other experts indicate that water breakthrough between the Sl!venth and 
I Ith years of oil production increases the water cut from 15 percent to 
30 percent at younger deposits. These observations were probably based 
on experience in West Siberia. Othc: . .. vur..:c:. 11ote that the Shain1 deposits, 
with stable oil production of 5 .6 million tons annually (110,000 b/d) since 
1972, were 46 percent water cut after 9 years of exploitation. 

A t 972 study of 102 wells ir certain Samotlor zones showed water 
cuts of 12 to 14 percent; the water production was attributed to coning 
and not to bad cement jobs as had been suspected. Water appeared in oil 
production soon after waterflooding began at the Shaim. Surgut, and 
Nizhnevartovsk fields of West Siberia-the only major fields opened since 
1965. 

A table in a Soviet study notes water produced in all the major 
producing regions of the USSR in 1961 and 1965. 
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U~R: Regional Production of Water 
u a Percent of Liquids Recovered 

Region 1961 

Unls-Volga 11.5 
Trans Caucasus 77.0 
North Caucasus S6.4 
Ukraine 17.S 
CentraJ Asia and 

-'azakhstan 73.8 

AYfflge (presumably 
weighted) 43.0 

1965 

24.0 
7S.0 
48.8 
12.0 

77.2 

44.0 

More recent statements of the water problem appeared in 1974-75 
with water production estimated at 43.8 . percent in 1970, 47 .3 percent 
in 1974, and 46.4 percent in 1975. These statements appear inconsistent 
with the earlier. data. The age of the fields, the advanced state of depletion, 
and Soviet studies indicating that 80 percent of the oil is. recovered in 18 
years at the larger Urals-Volga fields suggest that the water problem is much 
greater than the above figun:s indicate. 

The Soviets are receiving temporary relief by redrilling most fields two 
to four times using closer well spacing. Since new wells initially produce 
largeiy oil, this has the effect of reoucing the average water cut for the 
entire field. For example, at Romashkino, the central sector of the field 
produced 80 percent water in 1968-69. Altogether Romashkino has been 
redrilled four times, which reduced the water cut to as low as 48 percent 
in the early 1970s. The average water cut, however, is once again J"ising, 
reaching approximately 55 percent m 1976. 

Fluid Production and Pumping Requirements 

Realization of 1980 production goals of 300-310 million tons ( 6-6.2 
million b/d) in ~est Siberia is critical to meeting the national target of 
640 million tons (12.8 million b/d). Nationwide, the production of water 
was roughly equal to total oil recovery in 1975. In-fill drilling both at the 
old depleted fields of the Urals-Volga and at the newer West Siberian fields 
is requiring an increasing share of the total Soviet drilling effort. In 197 6, 
10 million meters of the 12 million drilled 'by the Soviet Oil Ministry were 
allocated to development wells. Limitation on the Soviet ability to drill 
new wells means that total fluid lifting requirements will nearly double 
over the current five -year pl:111. Producing anything near 600 mill ion tons 
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(12 million b/d) of oil in I 98v with only a 3 percentage point annual 
increase in the water ratio implies an annual increment approaching 200 
million tons (4 million b/d) of fluid in ab\.olute-·:-terms in 1976-80. With. • ·- ·-- · 
a 6 J"!rccntage point rise, annual increments in fluid lifting would reach 
roiighly 400 million tons (8 million b/d). · 

The primary Sovir~ strategy for dealing with increasing water cuts is 
the use of electric submersible pumps. The total Soviet inventory of these 
pumps on 1 January 1975 was 11,950, of which 8,700 were in service 
a'ld the remainder were undergoing repair or in reserve. These pumps 
a,.:ounted for 200 million tons (4 million b/d) or nearly 40 percent of 
total oil output in 1976. To meet plan goats for output in the Urals-Volga, 
a ~eat increase in the number of pumps will be required. A recent article 
said that 4, 0-500 new pumps would be needed each year ir. Bashkir ASSR 
just to stabilize output. 

Oil 

Million 

Case A Tons 

1975 491 
1976 520 
1977 550 
1978 580 
1979 610 
1980 640 

Case B 

197S 491 
1976 520 
1977" S50 
1978 580 
1979 610 
1980 640 

USSR: Planned Crude Oil Production 
and Estimated Total Fluid Output 

Water 

Million Million Million 
bid Tons bid 

9.8 491 9.8 
10.4 586 11.7 
11.0 700 14.0· 
11.6 834 16.7 
12.2 995 19.9 
12.8 1,188 2-3.8 

9.8 491 9.8 
10.4 662 13.2 
1 J.O 897 17.9 
11.6 1,233 24.7 
12.2 1,736 34.7 
12.8 2,560 S1.2 

Total Fluid 

Million Million 
Tons bid 

982 19.6 
1,106 22.1 
1,150- 25.0 
1,414 28.3 
1,66s· , .. ·•. ··32.1 
1,828 36.6 

982 19.6 
1,182 23.6 
1,447 28.9 
I ,813 36.3 
2,346 46.9 
3,200 64.0 

Case A assumes SO percent oil and SO percent water in 1975 and water cut increases 3 p<'rcentage 
points annuaUy. 

Case B assumes 50 percent oil and SO pero:nt water in 1975 and water cut incrc:ises 6 percentage 
points annually. 
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In May 1975, the Soviets noted that electric submersible downholc 
pwnps provided the chief means of automating .>ii production at Samotlor. 

· This artidc also made reference to the use r>f imported high-volume US-made 
Reda and BJ pumps, which lift up to 1,000 tons (7,300 barrels) of fluid 
per day. About 1,025 US pumps have bc•;n delivered and about 1,210 will 
hav1,; been shipped by yean:nd 1977, on the basis of present orders. 
Approximately 2,000 of lhesc pumps are made each year in the West, all 
in the US, and delivery to the USSR presently is restricted to about 30 
pumps per month becaus.! of limited capacity, backorders, and long lead 
times. Present Soviet-made submersible pumps have lower capacities and 
require more maintenance than their US counterparts. · 

Soviet reports indicate that the or ::rat;ng life C'f many of the Reda 
type pumps now in use at Samotlor ii as short as 60 to 90 days; The 
high maintenance required on pumps used at Samotlor is due to the presence 
of fine si!. and sand grains in the oil, sail fornation on the pumps, lack 
of heat-~istant electric cablc, and frequent power outages that bum out 
the motots. 

Last year, the Oil Ministry, in a major change in production policy, 
decided to adopt gas-lift development at Samotlor and Federovo at a cost 
of $600 million to S l. l billion. Excei.sive maintenance costs may have 
prompted the Soviets to acquire US gas-lift equipment as a substitute for 
electric downhole pumps. Gas-lift units arc cheaper to operate and much 
easier to maintain with wire line tools from the surface. This is the largest 
project of its kind in the world to date. Long lead times are expected, 
however, oefore delivery can be made. 

New Capacity and Drilling Requirements 

To met:t pla:-ined production targets the Soviet oil industry will have 
to increase productive capacity sharply in the years ahead. Large capacity 
additions will be m:eded to offset the sharply declining productivity of 
existing wells. Still more new wells will be needed to provide for growth 
in output. To achieve the necessary capacity additions, maintain maximum 
output from existing fields, and discover and prove up new reserves will 
require a massive increase in the Soviet drilling effort. Whether the industry 
can meet these requirements is far from certain, given the present level 
of Soviet drilling technology and practice. 

Capacity Requirements 

The major element causing the sharp rise in new capacity requirements 
is the extremely rapid increase in new c:ipacity needed to offset depletion 
in older areas. During 1961-65, for example, the USSR required only 68 
million tons (I .4 million b/d) of new capacity to offset d~p!ction ; by 
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1971-75 they required nearly 260 mulion tons (5.2 million b/d). The plan 
for 197680 anticipates that as much a,; 390-400 million tons(7.8-8 milli.on 
b/d > of new capacity will be required just for depiction offset. Developments 
in Hashkir ASSR highlight the nature of the offset problem. The 1976-80 . 
pla·.1 anticipates i.ome decline in Bashkir output, currently 40 million tons 
per year (800,000 b/d), and to moderate thii. decline the Baskhir Oil Trust 
bclievr,s that it will need to add new c:->.octcity at the rate of I 0-I 2 million 
tons per year (200,000-240,000 b/d) durir.~ 1976-80. 

Tatar ASSR, the largest oil producing reg.ion in the Urals-Volga, faces 
a situation similar to that of Bashkir. In Tatar, during 1966-70, new capacity 
was added at the _rate of 10-12 million tons annually (:00,000-240,000 
b/ ~}. :.nd ;::;out half of the new capacity resulced in increased output. During 
1~'11-75, Tatar added new capacity at the rate of 13-14 million tons per 
year (260,000-280,000 b/d), but all of this new capacity went to offset 
the depletion of old c ,·.1city. In 1976 output declined in Tat::., for the 
first time since production began. A simple extrapolation of trends over 
the past 10 years suggests that capacity in Tatar will be depleted at the 
rate of about 20 million tons per year (400,000 b/d) during the 1976-80 
period. 

The situation in Kuybyshev is quite similur. The problem of achieving 
new capacity additions in all ·1f these Urals-Volga regions is compounded 
because the water cut is rising at an extremely rapid rate and the need 
for lifting equipment is becoming critical. In a recent Pravda article the 
Bashkir Oil Trust said that "simply to maintain a high level of output," 
it "-'i!! be necessary to install 470-500 su' -mersible pumps each year in 
Bashkir alone. Without the pumps the drilling requirements for new capacity 
would be much higher. 

The sharp rise in the rate of capacity depiction has caught the USSR 
by surprise, probably because of the unrealistically high oil recovery rates 
they anticipated at older fields. In 1970, when the l975 plan goals were 
f"U"St announced, the Oil Ministry expected that only about 160 mi:Jion 
tons (3.2 million b/d) of new capacity would be required to offset depletion 
during 1971-75. As the plan period progressed, they were forced to revise 
this estimate four times, and by the time the plan was completed, 258 
million tons (5.2 million b/d) of new capacity had been required to offset 
depletion. Although actuctl new capacity additions far exceeded origin.1lly 
planned levels (392 million tons vs 300 million tons or 7.8 million b/d 
vs 6 million b/d), production fell 14 million tons (280,000 b/d) short of 
the goal. The same thing appears to be happening now. In 1975, the Soviet 
Oil Minister announced that 450 million tons (9 million b/d) of new capacity 
would be needed during 1976-80 to produce 620-640 million tons 
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(12.4-12.8 million b/d) of output. By mid-1976, this goal was revised 
upward to 530-540 million tons (10.6-10.8 million b/d) . 

. .. . .... _ 

· Although the USSR added more than 390 million tons (7 .8 million 
b/d) of new capacity during the 1971-75 period, it still fell short of its 
original production go .ls. The shortfall was minimized thanks to the giant 
new Samotlor field , whcr~ the Soviets were able to add more than 80 million 
ton~ ( 1.6 million b/d) of new capacity. In doing so, however, they puslied 
the field much harder and faster than originally planned. As late as I 973, 
planned peak output at Samotlor had bten only I 00 million tons ( 2 million 
b/d~. Now the planned peak is to b.: reached in 1977 /78 at l 30 million 
tons (2.6 million b/d). In · any event, 60 percent of the increase in total 
Sovi=!t oil output of 138 million tons (2.8 million b/d) during 1971-75 
came from Samotlor. 

During 1976-80 Samotlor will provide a production increase of only 
about 43 million tons (860.000 b/d), if it reaches output of 130 million 
h.ms (2.6 million b/d) this year. To maintain Samotlor production at this 
level, however, the USSR will have to greatly increase its drillins effort 
there to offset the rapid rate of well depletion. Viewed in this way, every 
new well at Samotlor after this yea1 will be for dcph!tion offst>l. During 
1976-80 the Soviets will have to add new wells at a much higher rate (about 
500 per year compared with 250 annually in 1970-75). B~yond 1980, 
output at Samotlor will begin to decline despite inc!"r.al-ing additions of 
new capacity. 

After 1977 all growth in Soviet output will ha\'e to come from 2 

number of much smalh:r fields in Wt>st Siberia, where well productivity 
rates are lower than al Samotlor and where the taslr of providing 
infrastructure will be much more difficult. If Soviet engil .ers attempt to 
meet 1978 plan goals by pushing Samotlor's output higher th:m the 
presently planned peak of 130 million tons (2.6 million b/d), production 
from this field will almost certainly begin to slump before 1980. As it 
is. Samotlor output this year will be 60 percent higher than the peak rate 
achieved at Romashkino-a similar-sized field-where peak output levels were 
maintained for nine years-1967 through 1975 . 

Drilling Requirements Escalate 

The Soviet Oil Ministry is faced with steadily nsmg drillir.g 
requirements. The dual needs of finding new rescrvt>s and adding new 
producing capacity at existing fields to sustain planned rates of output 
y.-owth have strained drilling capacity since the mid-I 960s. Depletion of 
.c xisting reserves meant that more and more rigs had to be allocatt>d to 
development drilling so that new wells in old fields could help compensate 
for declining output per , .. ell. During this period, exploratory Jrilling 
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s~gnatcd. Now, not only are development drilling requirenicnts continuing 
to rise rapidly, but exploratory drilling must be ilv:reased sharply to locate 
and prove up reserves to support productio:-i in the 1980s. By that time, 
output in the old Urals-Volga fields will be falling rapidly, and production 
at Samotlor and other major West Siberian fidds will have begun to decline. 

Al the same time, however, the limitations of Soviet drilling equipment 
ace becoming increasingly apparent. As long as most Soviet drilling was 
at shallow depths, evolutionary improverr-cnts in turbo-drill design allowed 
steady improvements in rig ;>roductivity. Retween 1946 and 1960, when 
most explorJtion was occurring in the Urals-Volga regions, exploratory rigs 
were able to improve their monthly average drilling speeds from less than 
180 meters per rig per month in 1946 tn 40'.) in ! 960. In development 
drilling they did still better, _going frcm 3:0 meters per rig per month in 
I 946 to more than I, I 00 by the late 1960s. 

With the move to West Siberia ar.d the need to drill to greater depths 
in nearly all regions in the USSR, commercial drilling speed of exploratory 
rigs has fallen by 15 percent since 1960. The same indicator for rigs engaged 
in shallower development d.illing has continued to rise, however. The Soviets 
have been working on improved versions of the turbo-drill that they claim 
will allow them to drill efficiently at depths of up to 3,500 meters. We 
doubt that this can be done unless the. Soviets .::m make a quantum 
improvement in the quality of their drilling bits and of the steel used for 
rigs and drill pipe. 

Because of the decline in rig productivit:: , !hi! USSR will have to boost 
its active rig park to meet future drilling needs. In fact, the decline in 
the rig produc~ivity should accelerate as a larger and larger shar~ of total 
drilling takes place in Siberia, where wells are substantially deeper than 
in the old Urals-Volga fields and rig transport between wells is ::iore costly 
and time consuming. 

No e':'idence is available, however, to s.'low that the Soviets have 
planned for or have the capacity to sharply boost their rig supply. As late 
as 1976, Oil Minister Shashin said that, to meet 1980 plan goals, rig 
productivity would have to rise by 42 percent during the plan period. Given 
recent trends, this task appears to be nearly impossible. Even if the USSR 
decided to massively reequip its drilhng sector with Western equipment, 
adequa:e supplies would not be available for many years, in part because 
of order backlogs by We3tem buyers. 
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Selected Data on Soviet Drilling Activit) 

l94i 1950 1955 1960 195S 1970 197S 

.~, 
Thousand 

Meterr Jrilled1 1,003 3.534 4,763 6.740 9,161 10,972 15,116 
Fxplor:itory 383 1,449 2,540 3 _:00 4,752 4,604 5,418 
DeYClopmcnt 620 2,085 2,223 J.540 4,509 6~68 9,698 

.. Number 

Wells co,nplt ~d 950 2,893 3,310 3,892 4.9()3 5,.311 6,0622 

Exploratory 342 1,074 1,.394 1.660 2,165 1,711 1,9352 

Dnclopment 
(including 
v.-ater injec-
tion wells) 608 1,819 1,926 2,,232 2,738 3,600 4,1272 

Meters 

Average well 
depth 
Exploratory 1,120 1,349 1,822 1.928 2.195 2,691 2,8002 

Dnclopment 1,020 1,146 1,154 1,586 1,647 1,769 2,3502 

Rubi~ per Meter 

Average cost 
Exploratory 87.6 I 18.2 124.0 111 .9 148.7 238.8 2803 

Development 47.7 45 .6 48.5 49.4 65.S 84.S 1003 

Units 

Number of rigs 
operating 430 I ,I 19 852 1,130 1,624 1,760 J,8003 

Meters per Rig per Month 

Commercial drilling 
speed 
Exploratory 177 209 306 401 377 337 3402 

Oevelopment 372 629 893 993 1,090 1,154 1 .4502 

l . These figures include drilling or all iypes: oil, p.s, core holes (possibly for other minerals), and slim-hole 
stratigr.,phic t:su by the Ceo logy Ministry. 
2. Estimated, based on 1974 da!L 
3. Estimated. 
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Drilling Plans 

The Sqvi..:ts plan . to increase total drilli,.ng Cp~:;umably. by the Oil 
Ministry) to 75 million meters in I 976-80. • Drilling in West Siberia is to 
increase from 9.5 million meters in 1971-75 to 30 million in 1976-80, 2 

fonniaablc undertaking. The Oil Ministry drilled 52 million mete," of 
exploratory and development dnlling in 1971-75, compared with a plan 
goal of 5 6 million. Drilling by the Oil Ministry in I 97 6 totaled 12 million 
meter,;; only 2 million were for exploration, while 10 million went for 
development. 

Drilling or more than 70 million meters in each five year plan since 
1965 has been considered essential by planners, but this goal has never 
ixen realized, mainly becaus.: of the failure of rig productivity to reach 
planned levels. Plans for 1976--80 call for 30,000 well completions, compared . 
with 20,000 or so. completions in 1971-75 and about 80,000 total wet! 
completions since I 950. 

Goals of the Sovi.:ts for total drilling and well completion can be 
achieved only if they devote an even larger share of their drilling effQrt 
to development. drilling. Rigs engaged in development drilling are roughly 
four ti.mes as productive as those used for exploration since depths arc 
less, less time is spent moving between locations, and support infrastnicture 
is better. If this shift continues, they may come closer to meeting plan 
goals during 19'/7-80, but they will pay a high price in the ~arly 1980s. 
Meeting for both exploratory and development drilling goals would require 
increa,;in3 the number of active rigs by nearly 50 percent. 

Exploratory Dr,1/ing 

To re?lace reserves sch1:Juled to be produced during 1976-80, the 
Soviets must find 21 billion barrels (2.9 billion tons), an amount that 
exceeds estimated gross discoveries during 1971-75 by rol!ghly 50 percent. 
If production is to go on rising durine the early I 980s. still more reserves 
will have to be located and proved up. The Soviets must find the equivalent 
of a new Samotlor or Prudho.: Bay field every two years or so. 

Development Drilling 

Soviet plans for 197 6-80 call for 30,000 new producing well 
completions nationwide. D11ring 1976, the Oil Ministry completed 4,800 
wells and ~dcd a reported 87 million tons ( 1.7 million :,,d) of new capacity. 
If the goal for new wells is to be reached, complcfr ,is .viii have to average 
6,300 per year during 1977-80 despite the increasing der.th of the wells. 

'iiii'"iffi-75, drilling of aD types totakd 68 million metc:n. This figure i.ic!udes bo:h oil and ps 
,.-ells. as well ~, rorc drillinit for other l)"I"'' of minerals and slim-hole str. t :l't:lpi1ic tcstinr: b, tt:e 
Gc:ol~ Minist·y. 
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The meterage drilled for development wells will have to rise by at le.-st 
SO percent-to 15 million meters-to rccch this 6oal by 1980. Average new 
development well depti>s now run ":;350 meters; 30,000 well completions 
would require 70 million meters 01 development drilling even if all wells 
were successful. Given a succt:ss rate of about 90 percent, development 
drilling alone would require nearly all of the drilling called for in the plan. 

Sat iet Oil Equipmf.nt Supplies 

The Soviet effort to find and produce oil is already enonnous. In tenns 
of material and manpower, the USSR i:,obably exp,mds as much or more 
effort on producing drilling rigs. bits, and associated equipment than do 
all the Free World countries combined. However, because of inferior quality 
and design, the productivity of most Soviet equipment is quite low, and 
the res-.llts obtained are only a fraction of those of fae West. As a 
consequenre, imports of Western technology and equipment are becoming 
increasingly ,1ecessary for the industry's growth. For the foreseeable future, 
the USSR will have to rely on the West for much of the equipment and 
know-how to realize its oil production potential, especially as exploration 
and development requires r!eeper drilling or takes place offshore, in East 
Siberia, or in the Arctic regions. 

Soviet Oil Equipment 

During most of the _>ost war period the Soviet oilfield equipment 
industry produced a range of equipment and supplies that allow1.:d rapid 
gains in oil outpllt. The Soviet success was due in large part to the fact 
that oil operations centered on development of large fiel<ls in the Urals-Volga 
region where relatively shallow (2,000 meters or less) hard-r0ck fonnations 
exist. Under these conditions Soviet turbo-<irills worked reasonably well, 
and most other equipmeni needs were met without great <!ifficulty. This 
situation persisted until the Jate 1960s. Since then, however, severe 
weaknesses in the quality of Soviet oil equipment have become obvioas 
as expioration and development in other areas have taken place. 

Manufacture of petroleum equipment in the USSR is concentrated in 
some 40 plants under the All-Union Ministry of Chemical and Petroleum 
Machine Building. At least one-third of the plants are located in the 
Azerbaydzhan SSR near Baku, and they produce about: two-thirds of all 
Soviet oil and gas production equipment. In recent years equipment 
manufacturers have been un:ible to keep 9ace with rcq1\irements, and the 
sitr.ttion is getting worse as oil production shifts to remote and physically 
'nhospitat-le regions where speciauzed equipmt:nt and technology are 
,~!!ired. Soviet officials have indicated that, without greater domestk 
capacity to manufacture petroleum equipm!'nt, the 1980 oil production goal 
caMot be met. 
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Fn.-qucnt compl;1ints appear in the Soviet pres.s about the shortage 0 1 

high-<}uality explorat ·on equipment. Mo.st Soviet seismic recording is still 
Jone on analog tape employing h:chnology used in the US in the 1950~. 
GooJ quality 5':ismi1. gcophoncs and cables are ~n short suppl!". Bccaur.e 
of the la~k oi sood seismic data, the Soviets often cannot locate, identify, 
and map structures at depths greal.:r than 2,000 meters. Moreov~r. because 
of poor reconling data and a lack of digital processing units, mapi:;ing of 
complex traps-both structural and stratigraphic-is extremely difficult t,, 
Soviet geologists. 

Drilling Equipment 

The Soviets u~ three types of drilling equipment: turbo-drills, rotary 
drills, and clectric drills. About 80 percent of Soviet drilling rigs are turbo 
rigs. The remainder arc mostly rotary rigs roughly comparable with US 
cquipment produ1.."l.-d in the 1940s and e:i.rly 1950s. The third type of rig, 
the electric drill, is essentially CXJ"!rimental. Although the Soviets have 
cxtenshdy h:sh.-d clcctric drills. technical problems have not been solv1..-d. 
lxspitc the obvious shortage of drilling rigs, the Soviet rig park has remained 
essentially unchanged at 1,800 deep well rigs. Although the Soviets claim 
to produce up 10 500 dec:p well riss annually, this is inconsistent with 
thcis' own rig inventory data. 

The down-hole turbines useJ by Soviet turbo-drill rigs aln have a 
relatively short life, typically only 600 hours. Because of the abrasion cau,;ed 
by drilling fluids, turbine vanes are quickly worn. Bearings also wear out 
rapidly from the har.;h operating environment. Downhole turbines ha.,~ tllre~ 
sections used singly or in combination depending on the depth , the type 
of material bdng drilled, and the required torque on the drill bit. In 1975 
Soviet production of turbine sections was slightly less than 10,000, which 
implies that each operating rig requires reequiping with new turbines every 
six months. 

Despite the demonstrated superiority of rotary drilling, the Soviets have 
basically stayed with the turbCK!riU approach. There may be practica.! 
problems in making the shift in any case because rotary drilling would 
requirl! large volumes of high~trent;th steel pipe. In using turbo-drilling, 
the Soviets are able to use their heavy-wall, poor quality drill pipe. Because 

.of the weight of the drill pipe and· turbine ~tions, Soviet rigs must bt" 
made much heavier than Western rigs. To reduce the weight of the drill 
strinrs and allow deeper drilling, aluminum alloy drill pipe, although three 
times as costly as steel pi;,e, is widelr ~ed in Soviet drilling operations. 

The Kungur Engineering Works in the Urals manufactures about 80 
percent of all the turbCK!nlls produ<=t!d in the USSR. Soviet literature 
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indicates that a new turbo-drill has been ;.>roduced that fc:atur~ a low spci:d 
and high torque rating. It include~ a hydrodyn~mic jct brakin~ system so 
that t urbo-<lrill speeds can be controlled for optimum r..:sults under most 
drilling conditions. The Soviets cl:1im that these i1,1provi:d turbo-drill~ c:u: 
drill efficiently at depths up to 3,.:500 meters. Unless Soviet rock hit quality 
is greatly improved, however, this performance can not be readily achieved. 
Indeed, most drilling time in deep holc:s is spi:nt removi11g the drill pipe 
in order to change bits, which last or.ly a fow hours. Soviet wells cii:cper 
than 3,000 meters usually take more than a year to drill. 

Rock Bits 

The USSR manufactures ar ::stimat.:J I mi!lion rock bits of all types 
annually, compared with only aoout 400,000 in the entire Western world 
The quality of Soviet bits is grossly i11fcrior to those produced in the Unitc:d 
Stati:s. Soviet imports consist of high quality bits for deep drilling. 

Pumps 

The bulk of oilfield pumps are produced at petroleum machinz building 
!llants in the vicinity of Baku. Although data arc not available on output 
of centrifugal, electric submersible pumps, the Soviets claim that about 
11,000 such pumps arc in opcr:ition in addition to those imported from 
the US. The Soviet units arc inferior to US•manuf:acturcd pumps in 
efficiency, capacity, and service life. With the increasing volume of nuiri 
to be liftcJ f1om waterflooded li!!lds, the Soviets will require more 
high-capacity submersible pumps than they can p1oduce and continued 
imports from the US appear to oe a necessity. 

Large-Diameter Pipe 

Soviet capacity for manufacturing large-Oiamder pipe has not kept pace 
with demand. We estimate that during 1971-75 the USSR produced 11 
million tons of large-Oiarneter pipe (20 inches and larger), of which about 
7 million tons were 40-inch diameter and larger. Total demand for 
large-diameter pipe during this period approximated 17 million tons, 
requiring 6 million tons of imports. Present plans call for constmction of 
36,500 kilometers of gas pipelines and 18,500 kilometers of oil pipelines 
during 1976-80. Pipe production capacity is scheduh:d to rise by at least 
one-third during the five-year period, but steel output is lagging and such 
a rise will be difficult. Even if production rises by the planned percentage, 
at least 4-5 million tons of pipe will have to be imported if the planned 
pipelines are to be completed. 

Production of large-diameter pipe is concentrated in five major plants; 
the largest is at Chelyabinsk in the Urals. Most of the increase in pipeline 
production capacity is to come from two new plants. One is being built 
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at Vyksa in Gorkiy Oblast (Urals) to produce up to 2 million tons of pipe 
up to 48 inches in diameter. A second is to be constructed in West Siberia 
to produce pipe of 48-inch and 56-inch diameter. 

Offshore Technology 

The most obvious deficiency in Soviet equipment m;.11ufactw-e is the 
lack of modem offshore technology. Although the USSR has produced oil 
from offshore fields in the Caspian Sea for more than 20 years, most drilli:tg 
and production has been conducted from man mad, islands or fixed trestles 
extending from the shore. At present the USSR has two mcxlern and two 
obsolc:te jack-up ,:rilling platfonns, all operating in the Caspian Sea. Plans 
ca!i for the number of mobile offs!.ore platforms to reach 12 by 1980, 
including at least two semisubmersibles. It is doubtful that this goal can 
be reached; only three have been built in the past 10 years. The obsolete 
jack-ups-the Apshcron and the Azerbaydzhan-can drill to depths of 1,800 
meters and 3,000 meters, respectively, in no more than 20 meters of water. 
The modem jack-ups include the Dutch-0uilt Khazar and the Soviet-0uilt 
Baky. Both rigs are rated for ~ maximum drilling depth of 6,000 meters 
in about 60 meters of water. A new rig, similar to the Baky, is being 
completed and should be ready for fitting out and testing this summer. 

Imported Equipment 

During 1972-76, Sovil!t orders of Western oil and gas !!Quipment and . 
technology (excluding large-diameter line pipe) totaled about SJ.I l-illion. 
The US domestic share was SSSO million. US foreign subsidiari1... provide 
.t l"1'gc share of the remainder. The bulk of the orders were for pipeline 
equipment, primarily for expansion of the gas pipeline network. Without 
these imports the rapid growth of Soviet gas production would not have 
been possible. 

Soviet Orders from the US 
1972-76 

Million USS 

TotaJ 
Orenburg gas pipeline project 
Other gas pipeline equipment 
Submersi>le oil weU pumps 
Offshore equipment 
ExploDtion and logging equipment 
Oil pipeline equipment 
Drilling equipment and drill bits 
Refining equipment 
Gas well completion equipmellt­
Miscellaneous 
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Imports of high-capacity, submersible oU well pumps from the US also 
have been in·,aluable. During 1971-75, as the water cut in total fluid (oil 
and water) recovery rose primarily bct;lUSC of extensive waternooding, these 
pumps increased fluid lift capacity t,., permit a rise in oil output of at 
least 1 million b/d. Other important crders from the US, Japan, and Western 
Europe include equipment for expl<Jration, drilling, and refining. 

The Soviets are aware that an extensive oil exploration program must 
be :mplemented in pennafrost areas of East Siberia, in offshore areas of 
the Barents and Kara Seas, and in the tleepcr onshore formations of the 
Ca.~ian depression. Since Soviet geop~ysical equipment is inadequate for 
this effort, seismic equipment and digita\ computerized recording units are 
being bought from the West. orrshore t~chnology a.id equipment. are also 
being sought in large amounts. Contracts have been placed with Western 
fanns for facilities to manufacture offshore oil drilling equipment for use 
in deep water of the C:Jspian Sea, and negotiations are underway to buy 
semisubmersible offshore platfonns, subsea production equipment, and 
drill ships. 

The largest order being negotiated at the present time is for gas-lift 
equipment to improve the efficiency of oil production at the Sarnotlor and 
Fedorov oilfields in West Siberia. This package, which is currently valued 
at about SI billion, includes automated surface equipment for collecting 
gas and separating it from oil, compressors for pumping the gas back into 
oil wells, and downhole equipment for monitoring the flow of compressed 
gas at the bottom of the wells. 

In addition to items already mentioned, the Soviet oil industry will 
need to import the following: 

(1) Rotary ri&$, drill pipe, and casing. The domestic supply of drill 
pipe and casing is not adequate in size, quantity, and quality required for 
field development, especially in cold climates and under difficult conditions. 
As the requirement to drill to greater depths increases, both onshore and 
offshore, the USSR will have to shift increasingly to rotary rigs and 
high-quality drill pipe. most of which will have to come from the West. 

(2) Multiple completion equipment. As this type of equipment is 
relatively scarce in the USSR, in many fields separate holes must be drilled 
at a single site where separate ·producing zones exist. Multizone well 
~omplctions pcnnit important economies in reduced drilling costs and 
savings in casing. 

(3) Secondary and tertiary recovery technology. The USSR is 
preparing to undertake a high-priority program to increase yields from 

29 



• 1 

'{ 

producing fields through intensive use of enhanced recovery techniques. 
Tc.chnical ai;reements have be:n signed with US oil companies to assist in 
this development. Soviet experience with enha11ced recovery techniques is 
very limited, although every major secondary and tertiary method has been 
tried on an experimental or pilot plant basis. 

Soviet Reserves of Crude Oil 

The size of the USSR's reserves i:; uncertain because of definitional 
problems as well as secrecy. Our estimate is that current Soviet proved 
oil reserves are at the most 30-3S btilion barrels (4.1-4.8 billion tons), 
roughly comparable with those of the United States. 3oviet proved reserves 
:1ave been reiatively stagnant in recent years, and WI! see very little chance 
.hat enough new oil will be discovered during the next few years to 
appreciably improve the reserves-to-production ratio. lnqeed, despite major 
efforts, it will prob2.bly deteriorate. 

Approach to Estimating Soviet Reserves 

The Soviet Union has not published an oil reserve estimate since 1938. 
In 1947 oil reserves officially became a state secret. Because of this secrecr, 
we have had to develop indirect methods, based on fragmentary data in 
the Soviet oil literature, for estimating Soviet reserves. Some insights into 
Soviet oil reserves can also be obtained from natural gas reserve data. 
Another technique is to determine Soviet oil reserves using th~ United States . 
as an analogue. 

Soviet literature provides two b..sic types of data that can be used 
to estimate crude oil reserves: the publication of periodic link rebtives can 
be used to chain bits of information from the past to the present, and 
the reporting of ratios of reserves to production (R/P) will provide some 
information about reserves when production figures are known. As an 
example of the first type of reporting, one journal stated that explored 
reserves of oil increased 1.7 times in the past 10 years (1961-70). An 
example of the second type occurred when another journal reported that 
the R/P on J January 1968 had declined from m.-:>re than a 28-year supply 
in 1966 to little. more than an 18-year supply. 

Reserve Definitions 

An analysis of Soviet oil reserves is further complicated because, even 
in the historical literature (before World War II), the Soviet reserves were 
not comparable with those used in the West. Soviet definitions, unlike the 
µs proved and probable reserves concept, do not specify that the reserves 
must ~ commercially exploitable with available technology and equipment. 
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The Soviets have dcfint:d several categories of oil reserves, A, B, CJ, 
C2, DJ. and D7.. Soviet reserves in c~tegory A can usually. be considered . 
as reserves established through drilling, incllid.ing tindrilled areas enclosed 
by producing wells. Category 9 reserves . include those in undrilled areas 
of :. producing zone bounded by at least three producing wells but not 
completely enclosed. Category C 1 reserves are those with at least two wells 
in the producing zone. The other categories of reserves, C2, DJ, and D2, 
are simply inferred reserves not establishe..; by drilling. 

We believe that proved reserves in the US senSI! correspond to the 
Soviet A reserves plus some fraction of adjacent B reserves·. The remainder 
of the B reserves and some of the CJ reserves would fall into the US category 
of probable. Much of the remainder of the Ct reserves fall into the US 
possible category. Moreover, some portion of Soviet B and CJ reserves are 
not exploitable with current technology and equipment. · 

The Size of Sovtet Oil Reserves, 1946 to 1975 

Our ~stimates of Soviet . oil reserves are based on recently published 
reserve growth indexes (link-relatives), which track Soviet oil resen·cs from 
1947 through 1971, and two statements that indicate the reserve 
developments for the period 197 I through 197 S. According to Professor 
Robert Campbell, the Soviet Union had 2.8 billion barrels (390 million tons) 
of A and B reserves in 1946. Taking that figure as a base, he applied ·a 
Soviet link relativ'! published in 1969 to derive an estimate of I 9 billion 
barrels (2.6 billion tons) of oil in Soviet A and B reser"es on I January 
196 l. A 1974 Soviet publication reported that reserves had grown by 63 
percent (1.63 times) between 1 January 1961 and I January 1972. Applying 
this growth factor to the 1961 estimate yields a 1972 estimate of 31 billion 
barrels (4.2 billion tons). 

To estimate Soviet A and B oil reserves on 1 January 1976, we have 
again rescrted to the recent Soviet literature. A 197S planning index 
published in a leading journal indicated th .. t reserves would increase by 
30 percent during the 1971-75 period. This would yield an estimate of 
roughly 40 billion barrels (5.5 billion tons) for A and B reserves as of 
1 · January 1976. Of this amount, 33 billion barrels (4.5 billion tons) can 
be considered reliable A reserves proved by drilling operations. We can verify 
this from exploratory drilling discovery rates. During 1946-75, about 80 
million meters of explonitory drilling for oil were reported by the Soviet 
Oil Ministry. An estimated average finding rate of 130 tons per meter for 
the 30 years would yield gross additions of 76 billion barrels (10.4 billion 
tons). Subtracting cumulative production of 43 billion barrels (5.9 billion 
tons) during 1946-7S leaves 33 billion barrels (4.5 billion tons) of remaining 
A reserves at the start of 1976. · 
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The 33 billion barrels (4.5 billion tons) of Soviet A reserves plus a 
small portion of the 7 .3 billion barrels ( 1 billio'.l tons) of B reserves roughly 
corresponds to the US definition of pro, ed reserves. The remainder of the 
B reserves and some fraction of the C 1 reserves correspond to the US 
definition of probable reserves. As a re-suit, based on the literature, we 
estimate Soviet proved oil reserves (US definitions) at between 30 and 35 
bilJlon barrels (4.1 to 4.8 billion tons) asof 1 January 1976 and that proved 
ad probable reserves would amount to about 40 billion barrels (5.5 billion 
tons). 

The US Reserve Analogue 

Soviet oil reserves can also be calculated by using the United States 
as an analogue. The Urals-Volga and othl!r old producing regions are roughly 
similar to the lower 48 states, particularly in that the combined output 
of all regions except West Siberia stabilized at 340 million tons (6.8 million 
b/d) in 1974 and 1975, and then declined in 1976. West Siberia, on the 
other hand, is much like Alaska, in that in the years ahead growth in Siberian 
output is expected not only to offset continued declines in other regions 
but also to allow for substantial growth in output. 

Based on a close comparison with the United States, Soviet proved 
reserves outside of West Siberia probably total at most only 17-18 billion 
barrels (2.3-2.5 billion tons) and could total only about 14 billion barrels 
( 1.9 billion tons). US output of 420 million tons (8.4 million b/d) in 1975 
came from a working proved reserve base of only 23 billion barrels (3.2 
billion tons).• Applying this reserve production ratio for US working 
reserves (7.5) to Soviet output ouiside of West Siberia yields a working 
reserve base of 18 billion barrels (2.S billion tons) for all regions except 
West Siberia. Because of the intensive exploitation of reserves, through 
massive water flooding and use of high-lift pumps, the reserve production 
ratio is probably only 5 or 6. The extremely rapid depletion rate of capacity 
in these c,Jder fields tends to confirm use of a reserve/production ratio as 
low as 6. On ~is basis, reserves outside of West Siberia would total only 
about 14 billion barrels (1.9 billion tons). 

West Siberian proved reserves probably total some 18-24 billion barrels 
(2.5-3.3 billion tons). Remaining reserves in Samotlor range from 7 .5 to 
11 billion barrels (1-1 .S billion tons), depending on ultimate recovery rates. 
Initial reserves of about 14-15 billion barrels (1.9-2.0 billion tons) were 
calculated on the basis of recovery of 40 some percent of the original oil 
in place. More recent information indicates that recovery will only reach 

~oved raerws or 35.3 billion barreb (4.8 billon tons) In 197S Ins 9.6 bi:lion (:.S billion 
tons) for North Slope rcsc:nes 111d l . S billion (340 million tom) In Na'Wlll reaervcs and the Santa 
Barbara Olannt:L 
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some 26 percent. while the urgency of Soviet plans for gas-lift equipment 
and the extremely rapid rise in water cut could mean recovery will ~ even 
lower. Thus, our best estimate for remaining recovcrahle reserves at Samotlor 
on I January 1977 i-: 1.S billion barrels ( I billion tons), i.,itial reserve 
of about I 1 bilHon barrels ( l.S billion ton: \ less cumulative production 
off 3.1 billion barrels ( 425 million tons). 

Using the same reserve production ratio for other producing West 
3iberian fields as that at Samotlor (8 if average recowry is 26 perc.!nt and 
17. if recovery reaches 36 percent), indicakd reserves of 4-6 bi.Ilion barrels 
(SS0-820 million tons) remain to be exploited at other producing fields. 

In addition to fields already in production in West Siberia, the USSR 
Jws plans to develop a large number of smaller fields over the next four 
years. According to their plans t~ese fields are expected at their peak 
development to add production of 90 million tons ( 1.8 million b/d). Using 
an R/P of 12, the same as that for Samotlor's peak output vs initial 
recoverable reserves. yields 8 billion barrels ( U billion tons) of additional 
proved reserves not yet in production. 

Conclusion 

Use of the US analogue technique results in an estimate of total proved 
reserves for the USSR of 33.S billion barreis (4.S billion tons) in 1976. 
The estimate, on a regional basis, is as follows: 

Total 
Old producing regions 
West Siberia 

Samotlor 
Otlter producing fields 
Proved noaproducing 

33 

Billion BuTels 

33.S 
14.0 
19.S 
7.S 
4.0 
8.0 

Billion Tons 

4.S 
1.9 
2.6 
1.0 
0.5 
I.I 
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Key Judgments 

Soviet Energy Policy 
Toward Eastern Europe * (u) 

The Soviet leadership views the USSR's energy relationship with Eastern 
Europe in the context of its efforts to increase specialization and division of 
labor among the Soviet. bloc countries, strengthen East European economic 
dependence on the USSR, and weaken East European ties with the West­
that is, to promote bloc economic "integration." This energy relationship has 
in fact been the single most important element in the 1970s defining the 
substantive content of economic integration. 

The significance of the energy issue, however, transcends economics. 
Economic integration is seen by Moscow as one of the three pillars­
together with military and political integration-that support Soviet 
hegemony in this strategically vital region. The manner in which the energy 
needs of the Soviet client states are satisfied-or not satisfied-is an 
important factor affecting their economic growth and domestic political 
stability. 

Despite countercurrents and resistance both in Eastern Europe and the · 
USSR, bloc economic integration has gradually increased in recent years. 
Given Eastern Europe's bleak prospects for substituting imports of energy 
and raw .materials from other suppliers for imports from the USSR, or for 
substantially expanding exports of manufactured goods to the Western 
market, the trend toward integration probably will continue in the 1980s. If 
sustained, this further tilt toward the Soviet Union in the orientation of the 
East European economies will represent a major political achievement for 
the Soviet leadership. 

Over the last 10 years Soviet energy policy toward Eastern Europe has been 
characterized by remarkable continuity and consistency. This stability is not 
surprising, since the policy has been shaped in response to an unchanging set 
of fundamental Soviet interests: 
• To put the brakes on Soviet oil exports to Eastern Europe. 
• To recoup the costs of Soviet fuel deliveries to Eastern Europe. 
• To assure that East European energy needs are nevertheless met as much 

as possible. 
• To use the energy relationship as a means of strengthening integration. 

• This asse~ment is an overview of a major study of the same title that will be published in 
the near future. 

iii ~I 



These interests are not all mutually complementary, however, and in recent 
years tensions in Soviet policy and conflicts between the USSR and its allies 
on these issues have grown. The outlook for the 1980s is that these policy 
dilemmas and conflicts will_ bec9me still more acute, forcing even tougher 
choices on Moscow. In the face of potential instability, the Soviets are as 
likely to demand that their East European allies strengthen discipline or 
take other political countermeasures to cope with it as they are to attempt to 
buy it off with more fuel or credits. · 

The above information is Unclassified. 
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Soviet Energy Policy 
Toward Eastern Europe (u) 

The Soviet-East European Dialogue 
Despite their domination of key energy-related posts in 
the institutional structure of the bloc's Council of 
Economic Mutual Assistance (CEMA), the Soviets 
have been compelled by the principle of unanimous 
voting to engage in protracted negotiations as they 
have attempted to push their strategy through CEMA. 
Thus, it has taken half a dozen years Oi more simply to 
reach agreement on what the bloc energy program 
ought to be. D 
In the negotiations, the East Europeans have argued 
implicitly that: 
• There can be no comprehensive solution to the East 

· European energy problem that depends upon the 
states in this region substantially meeting their own 
needs by developing indigenous resources. 

• The central element in a bloc energy program must 
be energy and raw materials deliveries from the 
USSR. 

• The program must address critical near-term energy 
problems. 

• The program should offer long-terin guarantees 
within the CEMA framework for energy supply. 

• The costs to the East Europeans must be kept within 
tolerable limits.D 

To a large extent, these arguments have been ignored 
by the Soviets. The leading Soviet spokesman on 
CEMA matters, Premier Aleksey Kosygin, has never 
publicly accepted the premise that the solution of the 
East European energy problem is basically a Soviet 
responsibility. The themes he has stressed point in the 
opposite direction: that although the USSR will help, 
the basic responsibility lies with the East Europeans 
themselves. Thus Kosygin and other Soviet officials 
have talked about conservation, the role of coal in the 
energy balance, the upgrading of secondary refining 
capacity, nuclear power, synthetic fuels, expansion of 
the unified electric power grid, and renovation of 
electr~c power generating equipment-all areas in 
which Soviet assistance is possible, but in which the 
main burden must be borne by the East European 
economies.□ 

~I 

Soviet Strategy 
The Soviets conduct a two-track policy in their energy 
relations with Eastern Europe, proceeding simulta­
neously along multilateral and bilateral planes. The 
main multilateral arena has been CEMA and its 
various organs. The CEMA forum has been used by 
the Soviets primarily as a means of channeling bloc 
economic discussions in the proper direction and of 
committing allies to agree in principle to various 
common economic activities. Bilateral relations are 
used for establishing concretely who should get what 
and at what cost, and they provide a more private and 
effective mechanism for the Soviets to bring to bear the 
full complement of their power resources, to play off 
one partner against another, and on occasion to make 
concessions.□ 

The CEMA Program. The current Soviet strategy .for 
dealing through CEMA with the East European 
energy problem is embodied in the so-called Power, 
Fuel and Raw Materials Target Program adopted by 
the CEMA session of June 1978. The Target Program 
represents an almost total victory for the Sovie\ 
position. It places the burden of responsibility for 
energy provision basically on the East European states 
themselves. D 
First, it assigns top priority to electric power genera­
tion. The increase in electric power supply is to be 
accomplished in the near term through the expansion 
of coal-burning tpermal power generation, and in the 
longer run through nuclear energy-to which the 
Target Program assigns highest priority. Second, the 
Target Program reflects the Soviet lirie in its heavy 
stress on conservation and efficient energy utilization. 
Third, and most importantly from the East European 
perspective, the Target Program responds only slightly 
to the critical East European concern over future 
Soviet energy ~eliveries. LJ 
The Target Program includes no joint projects that will 
guarantee oil to East European states in the 1981-85 
plan period and no follow-on to the jointly undertaken 
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Orenburg natural gas pipeline project that has now 
been essentially completed. The only joint projects now 
on the books that will guarantee delivery of energy 
from the USSR to Eastern Europe are two nuclear 
power plants to be built in the Ukraine. Given the 
likely lead times for commi-ssioning these plants, there 
are thus no collective CEMA projects at the moment 
that will increase Soviet energy deliveries to Eastern 
Europe in any way during 1981-850 

Bilateral Dealings. The East European states 
collectively exercise no influence over the key decisions 
of how much oil the USSR will export, and what the 
delivery proportions will be among CEMA, hard­
currency, and less developed countries markets. Deci­
sions on exports to individual East European .countries 
are arrived at through strictly bilateral negotiations in 
which the East European states are able to affect 
Soviet policy only marginally./ / 

For several years, the Soviets have been telling .the 
East Europeans not to expect sigl)ificant increases in 
"planned" oil deliveries during the 1981-85 five year 
plan period. On occasion they have warned that unless 
stiff terms are met they may be compelled to redl!ce 
the volume of deliveries. The evidence currently 
available suggests that the Soviets are largely adhering 
to this line and providing for little increase in oil 
deliveries for 1981-85 above the- 1980 level The 
Soviets have tempered their position somewhat by a 
willingness to discuss marginal deliveries above the 
1980 level that would be paid for in bard goods or hard 
currency. In the negotiations about the USSR's 
1981-85 trade agreements with individual East Euro­
pean countries, there are some recent signs that there 
may be some flexibility in the Soviet position, although 
the Soviets so far appear to have made only small 
concessions on the volume, price, or method of 
payment.Q 

Currently, it appears that the Soviets intend to 
intensify rather than relax the oil price pressure on 
their East European clients during 1981-85. They will 
probably increase the share in total oil deliveries of so­
called "above-plan" oil, which must be paid for in hard 
currency or goods salable for hard currency (that is, 
hard goods), arid they have shown signs of unwilling­
ness to agree to predetermined prices for such oil. They 
have been seriously considering moving from the 

existing five year base to a three year base ( or even 
shorter period) for calculating the lagged average 
world market price they use in setting the yearly 
CEMA oil price. This would raise the price of Soviet 
oil still closer to the level set by the Organization of 
Petroleum Exporting Countries (OPEC): There have 
also been signs that the Soviets might insist on 
receiving more hard goods for .. planned" oil delivered 
under the five year agreements. In addition, they have 
generally been very unreceptive to requests from the 
East Europeans for credits over the 1981-85 period, 
although there have been recent reports that they may 
be prepared to help the Poles with ruble credits.□ 

Policy Dilemmas 
If the Soviets are unprepared fully to meet rising East 
European oil needs, or to meet them at a cost 
affordable to Eastern Europe, they are in effect telling 
the East Europeans both to cut back economic growth- · 
and consumption and to find oil elsewhere. Fundamen­
tally, additional supplies of oil can only be acquired by 
Eastern Europe now for hard currency-which in turn 
can only be earned through exports to Wes tern · 
industrialized nations or oil-producing states and their 
beneficiaries□ 

The East Europeans are being put in the position of 
having to increase exports to hard ~urrency markets 
while reducing imports from the West as much as 
possible ( even at the expense of sacrificing equipment 
and raw materials imports that in the longer run would 
promote greater hard currency exports). At the same 
time the East Europeans are being pressed to expand 
their hard goods trade with the USSR. The pressures 
_on Eastern Europe to export more to the West and to 
the East are likely to be satisfied, if at all, only through 
a reduction in consumption□ 

This dilemma confronting .the East Europeans also 
poses policy problems for the Soviets, who. wish to 
avoid both political-instability arising from consumer 
.frustrations in their East European client states and a 
more Westward orientation in their trade. The Soviet 
resl)()nse so far has been ambivalent. To some extent, 
the Soviets may QC!ieve that the CEMA energy 
program will satisfactorily resolve the dilemma. The 
Soviets unquestionably also feel that they have already 
made major sacrifices to meet East European energy 
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needs, and they resent having to do even more to 
support living standards that they perceive to be higher 
than their own.o. 

In principle, the Soviets favor strengthening intra­
CE.\1A trade ties and reducing East European 
dependence on Western trade. But even as Moscow has 
increasingly pressured the East European states in 
recent years to direct more trade toward the USSR 
and to limit their indebtedness to the West, it has 
tolerated new East European trade arrangements with 
the West. To be sure, Moscow's tolerance is especially 
evident in areas that have helped promote specific 
Soviet pol itical or economic objectives- such as en­
hancing the prospects for Soviet arms control initia­
ti ves or facilitating the transfer to the USSR of 
\\'cstern technology. The Soviets, however, have 
tended to look the other way rather than meet East 
European hard currency borrowing needs themselves 
"hen this has been the only option□ 

CDlA and the Oil Producing States 
The clear and present need of Eastern Europe to 
supplement Soviet oil with growing OPEC deliveries, 
and the Soviet political and economic stake in the 
sat isfaction of this need, arc the factors" tnat give the 
LSSR even today such a critical interest in assuring 
ri:> ing CEMA imports of oil from other oil-producing 
states. This interest will further intensify as the 
L"SSR ·sown oil consumption is increasingly con­
strained by falling oil prod u ction .□ 

The idea of a joint approach by the CEM A countries to 
the oil-producing states goes back at least to 1971, and 
in 197 5 C EM A signed cooperation agreements with 
\1exico and Iraq, although so far nothing much 
appears to have come from these agreements. In 1978 
the notion of a collective CE!\·fA approach to the oil­
producing states was elevated to a declared policy 
object ive in the CEMA energy Target Program. The 
S,),·icts have probably ma.de the greatest effort to 
CL1ordinatc and control act ivi ties in the lucrative and 
politica lly sensitive a rea of a rms trade and military 
a,~istance. In other economic areas. however, joint 
(T.\f/\ coliaboration with oil -producing countries is 
111,, rc p~oblcmatic: there have certainly been some 
,: tt~ mpt~ at it . but often there appears to be either no 
•:• -'. 1.: b.ira tion or outri~ht competitionCJ 
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Even if Eastern Europe turns more to the West or the 
Middle East to earn the hard currency needed to 
purchase additional quantities of oil, its overall energy 
dependency on the USSR. will not be substantially 
affected. Eastern Europe gets almost all its natural 
gas, increasing volumes of electric power, and (with 
the exception of Romania) the major share of its 
nuclear-related technology imports and all its nuclear 
fuel from the USSR. Natural gas deliveries will rise in 
the future, and nuclear ties with the USSR will in time 
become critical for a majority of East European 
countries. The point at issue is thus not declining 
dependency, as some observers have argued, but the 
degree of leverage that a strong persisting dependency 
will actually provide the Soviets in a situation in which 
attempts to exploit it could undercut the USS R's own 
prospective gains from economic integration or 
threaten political stability in Eastern Europe.LJ 

Outlook: Soviet Energy Policy 
and Political Instability 
in Eastern Europe 
Moscow is obviously concerned about the possibility of 
political instability in Eastern Europe (especially in 
Poland, which is probably the country most vulnerable 
to mass upheaval) , and is prepared at least to listen to 
the argument that failure by the USSR to satisfy fuel 
demand in one or another country could precipitate a 
crisis. Soviet leaders, however, have heard this argu­
ment before, and are probably disposed to interpret it 
in the first instance as a sign ofunwillingness on the 
part of their allies to shoulder a fair share of the 
burden. Nor does it necessarily follow that the Soviet 
leadership will be prepared to make concessions on fuel 
deliveries even if they are convinced there is a threat of 
instability. There are limits to disposable Soviet fuel 
reserves. Under certain conditions Soviet leaders may 
be prepared to go along with a leader such as 
Hungary's Kadar, who attempts to employ a muted 
nationalism as a means of getting people to suffer 
willingly and quietly. But when push comes to shove, 
the Soviets are as likely to demand that East European 
rcg"in1es strengthen .. discipline" or undcrta"e other 
political countermeasures aimed at coping with im­
pending instability as they are to attempt to buy it off 
with more fuel or credits .□ 
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Soviet policymakers will probably regard having to use 
military force to suppress disturbances in Eastern 
Europe as undesirable . But, under the conditions that 
are likely to exist in the first half of the 1980s, there 
will be a limit to the price they will be willing to pay to 
preempt this eventuality, even if it were to occur in 
Poland, where the costs of military action could be 

high□ 

The most likely way in which Soviet energy-related 
behavior might help to precipitate a crisis in Eastern 
Europe would be through a number of possible 
miscalculations. There is a reasonable likelihood that 
the Soviet commitment undertaken in 1979 to main­
tain oil deliveries to Eastern Europe at the 1980 level 
during the I 981-85 period, upon which East' European 
production and foreign trade plans for 1981-85 will be 
based, may be predicated upon the assumption that 
Soviet oil production can also be stabilized or even 
slightly increased over this period, rather than decline 
by 2 to 4 million barrels per day as we predict. LJ 
The Soviets may also have miscalculated .the possibili­
ties for implementing the CEMA Target Program: 
• The conservation potential in Eastern Europe i~­

volves high costs and may not be realized. 
• Coal production may be much harder to increase 

than the Soviets believe (with the·added-4an:ger of 
unrest among hard-pressed coal miners). 

•. Nuclear power plants almost certainly w'ill not be 
commissioned as scheduled. 

• East European hard currency export earnings could 
fall below anticipaled levels. 

• Both the East European states and the USSR could 
have a more difficult time acquiring OPEC oil even 
at world prices, much less on concessionary terms, 
than they may have bargained for-as 1979-80 
negotiations already -suggest. D 

The Soviets may also miscalculate energy-induced 
political developments in Eastern Europe. In their 
willingness to see living standards lowered in the region 
if need be, Soviet policymakers may misjudge the 
tolerance level of East European populations. They 
may also mi scalculate the degree of effective control 

and managerial competence exercised by East Euro-
. pean regimes in coping with their energy problems. It 
is highly questionable, for example, whether the Polish 
leadership even has a real energy policy CJ 
There are some elements of flexibility in the situation, 
however, that may ease the pressures on Soviet 
policymakers. Energy-produced deprivations felt by 
East European populations to some extent are meas­
ured by comparisons with living standards in the West, 
and these may also be stagnating or declining in the 
I 980s. In addition, the Soviets have the option of 
permitting or encouraging East European governments 
to accept higher hard currency debt service ratios. 
Assuming Western lenders could be found, such 
borrowing would provide temporary relief, and-in the 
case of Poland-it might be repaid through an 
expansion of coal or electricity exports to Western 
Europe. FinaHy, the Soviets have the option of 
sacrificing their own domestic needs, at least tempo­
rarily, in order to supply an East European country in 
desperate straits with more natural gas, oil, or credits 

. with which to purchase oil on the world market.□ 
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• 
Key Judgments 

• 

USSR Oil Problem: Views 
of the Soviet Leadership * (u) 

The accuracy of the Soviet leadership'.s appraisal of the USSR's oil 
production constraints in the 1980s could have serious implications for 
Soviet behavior, both domestically and internationally. But pinpointing 
what the leadership thinks is difficult, in part because its judgments may 
differ somewhat from the opinions it is getting from Soviet specialists I~-=---~ 

land in part because 
._____,th.-e- l,-e-a---..d-er-s-.h.-ip---.h.-a-s-a-n- 1.-. n...,.te_r_es_t-:-i;-n_c_o_n_c-ea-:;1-,-in_g_i;-ts- tr_u_e_a_ss~essment of the oil 

problem. 

Opinions of Soviet specialists that reach the leadership are divided. Some 
specialists-probably a minority-apparently believe that it will be possible 
to increase oil production through 1985 or 1990. Others believe that oil 
production will almost certainly peak some time between 1980 and 1985, but 
are uncertain over how long peak production can be sustained or how rapid 
the postpeak decline will be. 

Uncertainty is also probably the central feature of Soviet leadership 
judgments about future oil prospects. This uncertainty probably·is bounded 
on the high side by hopes among some leaders for at least a slight increase in 
oil production and on the low side by fears that public CIA projections might 
prove to be not far off the mark. 

The leadership is extremely worried about the current oil situation, and 
individual leaders are almost certainly aware that the productivity gains 
upOn which future increases in the oil extraction level denend are unlikelv to 
be met.I 

I It is not unlikely that declared policy for the 1981-85 Five-Year 
'------~ 

Plan will aim at stabilizing oil production at approximately the 1980 level, 
although the leadership is well aware that five-year targets are often not 
fulfilled . 

While the leadership is urging energy conservation and stepping up the rate 
of investment in oil production and other energy sectors, it apparently is 
unwilling to introduce or even discuss structural adjustments that might 
ease the transition to an era of far less oil. 

* This assessment is an overview of a study of the same title that will be published in the near 

future .□ 
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The leadership may well be convinced that if it is not able to keep oil 
production up through mobilizing all possible "reserves" (which is what it 
will surely attempt to do) , it has the option ofreimposing harsh labor 
controls and lower standards of living, and that such measures will be 
accepted by the population. 

The above information is~ 
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USSR Oil Problem: Views 
of the Soviet Leadership (u) 

Whether the Soviet leadership accurately judges the 
USSR's oil production constraints in the 1980s could 
have serious implications for Soviet behavior. An 
overestimation of these p05sibilities could lead domes­
tically to the emergence of serious unanticipated 
bottlenecks, unplanned adjustments, and increased 
disruptions in the economy-all of which could still 
further reduce economic growth, depress living stand-
ards, and heighten political conflict within the leader-
ship, quite p05sibly during a succession period.□ 

Internationally, misjudgment of the seriousness of the 
oil problem could lead to abrupt cutbacks in oil 
deliveries to Eastern Europe, intensified economic and 

about oil production. Thus, the question is: What do 
the Soviets really think about the USSR's oil problem; 
and how much of a gap is there between our f9recast 
and the judgments that underpin Soviet policy?D 

political tensions in this region, and possible adventur- 1--------,..----------------' 
ous actions directed toward acquiring new sources of 
oil. An accurate assessment of Soviet oil prospects 
(along the lines of our forecast) would lend a greater 
sense of urgency than now exists to attempts to gain 
quick access to more oil from OPEC countries.□ 

US Predictiom 
We have forecast a bleak energy future for the USSR 
over the next decade. Soviet oil production will peak in 
1980, and then decline from about 12 to 8-10 million 
barrels per day (b/d) by 1985. Between 1986 and 1990 
oil output probably will drop still further to perhaps 
7-8 million b/d. We anticipate that by 1982-83 the 
Soviets and their allies will jointly become sizable net 
importers of oil. The drop in oil production will have a 
severe impact on the rate of economic growth in the 
USSR and.Eastern Europe: GNP growth rates could 
decline in the Soviet Union to I percent or less by 1985 
and to levels low enough to jeopardize political stability 
in some East European countries□ · 
What Do the Soviets Think? 
Soviet spalcesmen, naturally, have impugned our mo­
tives in making such projections and, in general terms, 
have denied their validity, Yet it is obvious tliat Soviet 
officials from Brezhnev down are seriously concerned 

any specialists only have access to 
limited information and, in any case, may conceal their 
worst fears from the leaders, lest they jeopardize their 
own careers. Likewise, both foreign and domestic 
interests motivate Soviet leaders to understate the 
seriousness of the oil problem in their public pro­
nouncements. As oil production peaks or actually 
starts declining, important interests will be served by 
concealing such developments as long as possible; it is 
fully.conceivable that when this moment occurs­
which could be this year-the Soviets may resort to 
falsification of oil production figures or may set targets 
that they know will be underfulfilled.D 

Expert Opinion 
What the Soviet leadership collectively thinks about 
the oil problem depends substantially on what Soviet 
specialists have to say about it. Oil production matters 
are technical and complex, and the leadership has no 
choice but to turn in the first instance to experts for 
their assessment of the pr9blem.D 

In terms of assessing leadership judgments, the single 
most important feature of specialist opinion, however, 
is that it is divided on important issues. Consequently, 



leaders can-indeed ultimately must--choose for 
themselves how to judge the oil situation. Leadership 
judgments are thus inevitably subject t.o influence by 
various interests at work in the political process and 
cannot simply be extrapolated from what specialists 
say. Leaders may well be tempted to listen to the more 
optimistic advisers and opt for courses of action that do 
not force difficult economic choices or political con­
frontation,□ 

Some specialists, probably a minority, apparently 
believe that it will be possible to increase oil production 
through 1985 or even 1990. Of those whom we know to 
have expressed this opinion, most are well removed 
from the actual production process and probably do not 
have good access to the data required to reach an 
informed judgment□ 

Other specialists believe that oil production will almost 
certainly peak some time between 1980 and 1985. 
These specialists appear to be uncertain about how 
long peak production can be held, or how rapid the 
postpeak decline will be.□ 

Some statements by specialists suggest that peak 
production can be maintained more or less indefinitely 
if a series of conditions ate met. (These conditions, of 
course, may privately be considered unattainable.) 
Other statements seem to imply a perception-albeit a 
hazy one-of declining production. It is unlikely that 
any specialist has flatly predicted that Soviet oil 
production will drop from about 12 to 8-10 million b/d 
by 1985 (as we have forecast), although it is possible 
that figures have been presented from which such a 
range could-making certain assumptions-be in­
ferred by a leader inclined to do so.D 
Those specialists that take a more pessimistic view of 
Soviet oil prospects, in line with the CIA estimate, 
emphasize: · 
• The difficulties in offsetting depletion in the absence 

of any major new oil discoveries. 
• The excessive use ~f waterflooding and density of 

infill drilling in older oil regions. 
• The serious drilling anci other constraints that limit 

the critical exploitation of new small fields in West 
Siberia. 

• The problems that will arise in the 1980s from 
having to extract and process increasingly greater 
volumes of heavy oil. 

• The inadequacies of Soviet-manufactured equip-
ment and technology.□ 

Debate continues among specialists and between West 
Siberian and State Planning Committee officials over 
the amount of recoverable oil reserves in West Siberia 
and the desirable level of investment in the region. 
Some local enthusiasts apparently believe that produc­
tion can be increased in West Siberia. All those 
concerned with West Siberia, however, complain that 
a firm policy on development of the region has not been 
formulated .□ 

Among specialists, there appears to be a good deal of 
optimism that new oilfields will be discovered in East 
Siberia and in various offshore areas, and that very 
substantial volumes of oil can be extracted in time 
through enhanced recovery techniques. It is likely that 
expectations from enhanced recovery are exaggerated . 
Exploitation of all these possibilities is seen by 
specialists to depend, however, upon a radical improv~­
ment in technology. Many specialists believe Jhat 
large-scale acquisition of Western technology is 
critical in this regard□ 

Leaders' Statements 
The USSR's gas, coal, and nuclear power resources 
have enabled Soviet leaders to make optimistic state­
ments about the long-term energy prospects for the 
USSR. This optimistic assessment by the leadership of 
the energy picture should not be obscured by the 
existence of near-term energy difficulties. NeverthCA 
less, signs of leadership anxiety over the immediate 
energy problem have multiplied over the past year; 
Soviet leaders are extremely worried, by increasingly 
severe fuel and power shortages. The failure to meet 
oil, coal, and electric power targets in 1979 was 
probably one of the factors motivating the leadership 
to call for a serious reappraisal of Soviet energy 
policy- an undertaking currently assigned to a special 

. commission created by the Politburo.□ 
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Uncertainty probably is the central feature of the restricted by investment and manpower constraints. 
leadership's outlook on future oil prospects. This Finding themselves in this situation, they may be 

· uncertainty appears to span a range of possibilities, prepared to grasp at straws. There appears to be a 
bounded on one side by hopes among some leaders for willingness to accept what probably are inflated 
at least a slight increase in oil production, and on the estimates of the impact on oil production of enhanced 
other by fears that the CIA's projections might prove recovery methods and other forms of technological 
to be not far off the mark. Soviet leaders are familiar innovation, as well as of equipment modificati~n·D 
with these projections, and probably do not dismiss 
them lightly. It cannot categorically be ruled out that Regime Behavior 
some top specialists who do have access to comprehen- Regime behavior-as manifested in policy-implement-
sive data on Soviet oil production have privately ing actions in the areas of oil and gas exports, 
warned leaders that the CIA is right, or that the conservation, oil production plans, investment, tech-
leadership has secretly concurred with such an assess- nology imports, secondary refining, and substitution of 
mentD other fuels for oil--does not give an overall impression 
..--------------------, that Soviet decisionmaking has been propelled by a 

I 
judgment that a sharp drop-off in oil production is 
inevitable in the 1981-85 period. What the Soviets are 

. doing does give the impression, however, that they 
1------ ---------.l..,,I-t .,...is_n_o_t _u-nl-:-:-ik=-e-=-ly-~ recognize that previous rates of increase in oil produc-
'---,-~~--c-----,------~ 

that declared policy for the 1981-85 Five-Year Plan tion cannot be sustained, and that they anticipate 
will aim at stabilizing oil production at approximately serious difficulties ahead in meeting their oil needs and 
the 1980 level, although the leadership is well aware those of their allies.□ 
that five-year targets are often not fulfilledj I 

I lhigh officials in the Central Committee At the December 1977 plenum of the Central Commit-
Secretariat link future increases in the level of oil tee, Brezhnev proclaimed that Soviet energy policy for 
extraction with productivity gains that they probably the next 10 years would be based on oil and gas 
realize are unlikely to be met. The leadership is almost production in West Siberia. Then, amid signs of 
certainly aware that even under the besfof conditions disarray in the party line on energy matters, a swcial 
unconstrained demand for oil would outstrip its commission was established by the Politburo in late 
availability and that the share of oil in the energy 1979 to "determine effective ways of solving the 
balance will inexorably decline. It is also clear that the energy problem." This move suggests a leadership 
leadership understands that it will need to buy more oil judgment that the 1977 policy line alone was not 
in the 1980s than it now doesO adequate-even though the leadership has recently 

decided to accelerate capital construction.in West 
Soviet leaders seem to have a "bifocal" image of the Siberia in accordance with the earlier policy. The 
difficulties that confront them. They tend to focus creation of the commission could represent the first 
either on immediate fuel and power shortages, or on step in securing sufficient backing for drastic policy 
distant changes in the energy balance. Apart from a determinations designed to cope with the real situa-
concern with energy conservation, however, they do tion. It could also mean, on the contrary, that the 
not appear to be focusing very sharply on the kind of energy problem is not judged to be so urgent that 
middle-distance contingencies that would be suggested immediate action must be taken without gaining the 
by a judgment that there will be a steep drop in oil political cover provided by whatever agreed recom-
productiofl' by 1982-83.D mendations eventually emerge from the collective 

deliberations of this commission.□ 
The leadership is keenly aware th~t its options for 
dealing with the oil problem and other economic 
difficulties in the short-to-middle term are increasingly 
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Although their presence in Afghanistan now provides 
the Soviets with enhanced opportunities to seek Middle 
East oillhrough intimidation or through a strike at the 
Iranian oilfields by recently repositioned military 
forces, most analysts do not think that a judgment 
about oil resources was a major factor that led the 
Soviets to invade Afghanistan. (This assessment might 
be altered if evidence came to light that the leadership 
had secretly decided by the fall of 1979 that the oil 
situation was indeed critical.) ! I 

The leadership to date does not appear to be suffi­
ciently galvanized by its judgment of the oil future to 
make any radical or really innovative domestic policy 
determinations. It is insisting with ever greater ur­
gency on energy conservation and is stepping up the 
rate of investment in oil production and other energy 
sectors. The leadership is apparently unwilling, how­
ever, to go beyond the tried-and-true "campaign" 
responses of exhortation and administrative pressure 
even to discuss, much less begin to introduce, the sort 
of structural adjustments in the economy that might 
ease the transition to an era of far less oil. In the back 
of leaders' minds there may well be a conviction, based 
upon the experience of the early Five-Year Plans and 
the wartime period, that if they are not able to keep oil 
production up through mobilizing all possible "re­
serves" (which is what they will surely attempt to do), 
they have the option of reimposing harsh labor controls 
and lower standards of living, an.d that such measures 
will simply be accepted by the population□ 
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