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Foreword

This assessment was undertaken in response to requests from the House
Committee on Foreign Affairs; the Senate Committee on Banking, Housing, and
Urban Affairs; and the House Committee on Science and Technology to examine
the contribution of American and other Western technology and equipment to
Soviet energy availability in the present decade.

In November 1979, OTA published an assessment of Technolog,and East-
West Trade. Among the conclusions of that work was the suggestion that the
United States enjoys significant technological advantages over the U.S.S.R. in
petroleum equipment and computers, two areas that have been accorded high
priority in Soviet economic planning. It therefore appeared that these tech-
nologies might offer the United States opportunities to use export controls for
purposes of exercising political leverage over the Soviet Union.

The present study addresses in detail the significance of American petro-
leum equipment and technology to the U.S.S.R. and the resulting options for
U.S. policy. However, the scope of this assessment is far broader. It examines
the problems and opportunities that confront the U.S.S.R. in its five primary
energy industries—oil, gas, coal, nuclear, and electric power. It discusses plausi-
ble prospects for these industries in the next 10 years; identifies the equipment
and technology most important to the U.S.S.R. in these areas; evaluates the ex-
tent to which the United States is the sole or preferred supplier of such items;
and analyzes the implications for both the entire Soviet bloc and the Western
alliance of either providing or withholding Western equipment and technology.

OTA is grateful for the assistance of its project advisory panel chaired by
Sen. Clifford Case, as well as for the advice of numerous reviewers in agencies of
the U.S. Government, academia, and industry. However, it should be under-
stood that OTA assumes full responsibility for its report, which does not neces-
sarily represent the views of individual members of the advisory panel.
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Conversions (except where otherwise noted)

1 million tons standard fuel x 4.582 = million barrels of oil

1 million metric tons hard coal X 5,051 = million barrels of oil

1 million metric tons of hard coal X 0,6859 = million metric tons of oil

1 million tons of standard fuel = 0.9091 million metric tons hard coal

1 million metric tons of oil x 7.33 =million barrels oil equivalent

1 million barrels oil equivalent per day X 365 + 7.33 = million tons oil equivalent
1 billion cubic meters natural gas x 0.8123 = million tons oil equivalent
1 billion cubic meters natural gas X 5.982 = million barrels oil equivalent
1 billion cubic feet X 23.01 = million metric tons oil equivalent

1 cubic meter = 264.172 American gallons

1 cubic foot = 0.0283168 cubic meters

1 American barrel = 42 American gallons

Abbreviations

million metric tons — mmt

billion cubic meters — bcm

million barrels per day — mbd

million barrels of oil equivalent — mboe

million barrels of oil equivalent per day — mbdoe
British thermal unit — Btu
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Megawatts — MW
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CHAPTER 1

Summary: Issues and Findings

INTRODUCTION

The Soviet Union occupies the largest
span of territory in the world and is abun-
dantly endowed with energy resources. It is
the world largest oil producer and a major
exporter of both oil and gas. Despite this en-
viable position, however, controversy has
arisen in the past few years over whether the
U.S.S.R. itself, or the Soviet bloc as a whole,
may face an energy shortage during the pres-
ent decade.

This possibility has provoked a debate
among U.S. policy makers over whether it is
in the best interest of the United States to
assist the Soviet Union in its energy devel-
opment. Those who favor such a policy be-
lieve it is justified to bolster American ex-
ports; to increase the world’s total available
supply of energy; to obviate extensive Com-
munist pressure on world energy markets;
and/or to reduce the likelihood that the
U.S.S.R. would intervene in the Middle East
to acquire oil it could no longer produce in
sufficient quantities at home.

Adherents of the opposing view contend
that to assist in the development of Soviet
energy resources would be to help strength-
en the economy of an adversary and/or that
such assistance may convey direct or in-
direct military benefits, either: 1) because it
might lead to the transfer of dual-use tech-
nologies that have military application; 2)
because oil itself is a strategic commodity; or
3) because it could enhance the U. S. S. R.’s
ability to exert “energy leverage” over West
European nations if it placed the Soviet
Union in a position to threaten to withhold
energy exports.

Both of these perspectives entail certain
unstated assumptions. Primary among these
is the assumption that it is in the power of
the United States to significantly affect the

outcome of Soviet energy development in the
near or midterm. Thus, focusing on the issue
of whether or not the United States should
assist the U.S.S.R. in its energy develop-
ment tends to lead to the neglect of more
basic questions. Among these is the issue of
what course Soviet energy production will
take if present policies—in both the West
and the U.S.S.R. itself—remain unchanged.
This is a controversial question in the West,
and perhaps within the U.S.S.R. as well.
Moreover, there are the central issues of
whether, how, and t o what extent the United
States, either itself or in concert with its
Western allies, could affect the energy future
of the Soviet Union.

This study, undertaken at the request of
the House Committee on Foreign Affairs;
the Senate Committee on Banking, Housing,
and Urban Affairs; and the House Commit-
tee on Science and Technology, was designed
to investigate the latter set of technical
issues so that the policy debate might be
placed on a firmer footing. Specifically, it ad-
dresses the following questions:

First, what opportunities and problems
confront the U.S.S.R. in its five primary
energy industries—oil, gas, coal, nuclear,
and electric power—and what are plausible
prospects for these industries in the present
decade?

Second, what equipment and technology
are most needed by the U.S.S.R. in these
areas; of this, how much has been or is likely
to be purchased from the West; and to what
extent is the United States the sole or pre-
ferred supplier of such items?

Third, given the evidence regarding the
previous two questions, how much difference
could the West as a whole and/or the United
States alone make to Soviet energy avail-

3



4 . Technology and Soviet Energy Availability

ability by 1990; and what are the impli-
cations of either providing or withholding
such assistance for both the entire Soviet
bloc and for the West?

As will become clear, the U.S.S.R. faces
both problems and opportunities in the years
ahead. On the one hand, the Soviet Union is
the world’'s largest oil producer and it has
the world’'s most extensive gas reserves. It
has the advantage of long experience with a
large and complex petroleum industry, and
it also has vast yet-to-be- explored territories
that may contain energy resources. On the
other hand, the development of these re-
sources is constrained by two important and
interrelated problems.

The first is the cost of energy exploitation.
A diminishing proportion of Soviet oil and
coal reserves are located in readily accessible
areas. As older deposits are depleted, the
U.S.S.R. must look to increasingly remote
and difficult areas for proven reserves or
promising sites for new discoveries. While
proven gas reserves are more than ample,
production is constrained by the pipeline
capacity available to transport the gas. Con-
struction of new pipelines—in this case

PRINCIPAL

ENERGY AND THE STATE OF
THE SOVIET ECONOMY

The rate of Soviet economic growth over
the past quarter century has generally de-
clined, and Western experts are virtually
unanimous in predicting a continued slowing
in the near term. To the extent that this eco-
nomic slowdown signifies stagnation or de-
cline in the rate of growth of per capita con-
sumption in the U. S. S. R.—i.e., in the im-
provement of living standards for the Soviet
populace—it may create political difficulties
for the Soviet leadership.

Easily accessible and abundant energy
played an important role in generating high
growth rates in the past. The U.S.S.R. now

across Siberia—is time-consuming and ex-
pensive since most of the pipe and other
equipment must be purchased from the
West. In short, the development and in-
stallation of technology and infrastructure
to exploit the Soviet Union’s remaining
energy will take some time.

The time required for this exploitation and
the severity of the problem itself will be af-
fected by the second constraint on Soviet
energy development. This arises from the
nature of the Soviet economy—the rigidities
introduced by the system of central planning
and the problems caused by price and incen-
tive structures that inhibit efficiency and
productivity in both the energy sector and
its supporting industries. While nonmarket
economies such as that of the U.S.S.R. do
have the advantage of allowing maximum
marshaling of resources in priority sectors,
there is an important sense in which the ma-
jor inhibitor of Soviet energy development is
the Soviet economic system, which not only
produces conditions under which domestic
solutions to energy industry problems be-
come more difficult, but which also limits the
extent to which the U.S.S.R. is willing or
able to turn to the West for assistance.

FINDINGS

faces the possibility of a plateau or even
decline in oil output. The latter would cer-
tainly cause Soviet economic growth to slow
even more, although the magnitude of such a
slowdown is difficult to calculate. The im-
pact of falling energy supplies will depend on
a system of complex interrelationships in the
economy and on Soviet policy regarding the
composition of future energy balances and
foreign trade patterns. Every policy option
carries with it some costs and benefits to the
Soviet economy.

If the U.S.S.R. is able to maintain levels of
energy production close to the “best” cases
posited here (stable or slightly increased oil
production, and large increases in gas out-
put), the Soviet economy could continue to
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grow at the modest rate of the past 5 years;
to supply Eastern Europe with energy at
1980 levels; and to increase the amount of oil
and/or gas available for export to the West
for hard currency. Under “worst” case as-
sumptions, Soviet economic growth would
slow considerably, and the ability of the
U.S.S.R. to increase its real nonenergy im-
ports from the West would be seriously im-
paired. This would negatively affect the
overall growth prospects for East-West
trade and would place further strains on the
Soviet economy. Actual conditions will prob-
ably fall between these extremes.

In constructing best and worst case sce-
narios for 1990, OTA assumed that Western
assistance in the development of Soviet ener-
gy resources would have its greatest quan-
titative impact on production after 1985.
With extensive Western assistance in ener-
gy (particularly gas) development, Soviet
hard currency earnings could rise substan-
tially by the end of the decade. In the worst
case scenario, with little or no Western
assistance, Soviet exports of energy for hard
currency would disappear by 1990.

If these cases are indeed close to the range
of plausible outcomes, it appears that the
simultaneous maintenance of a politically
feasible rate of economic growth in the
U. S. S. R,, the further expansion of real
energy exports to Eastern Europe after 1985,
and a reasonably high rate of growth of
East-West trade may hinge importantly on
whether or not the West plays a significant
part in developing Soviet gas resources in
the 1980's.

SOVIET ENERGY POLICY

Despite the centralized nature of the
Soviet system, policymaking takes place in a
political context in which individuals and
groups compete for resources and influence.
There is ample evidence of debates over the
relative priority that should be accorded dif-
ferent energy sectors. While the decisions
made have naturally reflected the choices of
the Communist party and its ruling execu-
tive committee (Politburo), a number of state

Planning and administrative organizations,
and ministerial, regional, and scientific
groups also play identifiable roles in the for-
mulation of energy policy, and are critical to
the implementation of policy once for-
mulated.

At one time, Soviet leaders placed some
stress on the importance of the coal indus-
try, and there were indications that it would
receive priority in investment. This may at
least partly have been due to the influence of
the late Premier Kosygin, an advocate of
coal development. The current Five Year
Plan (FYP) indicates that this is no longer
the case. Emphasis has now been placed on
gas production and, to a lesser extent, on de-
velopment of the nuclear industry. However,
the energy debates of the past few years sug-
gest that competition for resources among
energy sectors may well reappear, particu-
larly when the impending change in the
aging Soviet leadership takes place.

THE ENERGY SITUATION OF
EASTERN EUROPE

While Eastern Europe is much less de-
pendent on imported energy than is Western
Europe, these nations are constrained by
geologic conditions that offer only limited
prospects for increased domestic energy pro-
duction, relatively energy-intensive econ-
omies, and limited ability to increase hard
currency exports to pay for energy on world
markets, In the past, heavily subsidized ex-
ports of Soviet oil have been crucial to East
European economic development. If this
subsidy were abruptly removed, the impact
on Eastern Europe as a whole would be dis-
astrous. The U.S.S.R. does appear to be be-
ginning a transition, however; it has already
announced that its oil exports to Eastern
Europe will remain at 1980 levels, and it
seems to be increasing the level of exports of
gas priced at world market rates.

If the countries of Eastern Europe suc-
ceed in their plans for increased domestic
production of coal and nuclear power (plans
that may well engender growing environ-
mental concerns) and for energy conserva-
tion and substitution measures, and if the
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U.S.S.R. continues its oil exports at 1980
levels, Eastern Europe could make it to the
end of the decade without a major energy-
driven crisis. In the more likely case that
these programs are only moderately success-
ful, there will be pressure on the U.S.S.R. to
increase its energy exports to Eastern
Europe. In the absence of such assistance
from the Soviet Union, pressure for eco-
nomic reform within Eastern Europe could
be expected to grow.

However, it is a mistake to think of East-
ern Europe as a monolith. The situations of
the six countries examined in this study
vary significantly, and range from that of
Romania, which appears to be facing the
most difficult economic prospects even as-
suming a number of “optimistic” develop-
ments with respect to its energy situation, to
Hungary, which would seem to be best able
to withstand even a number of “worst case”
conditions. The case of Poland is also note-
worthy. Polish coal production has allowed it
to be Eastern Europe’s sole net energy ex-
porter. To the extent that the present politi-
cal and economic difficulties in Poland con-
strain coal output, the adverse repercussions
on the energy situation of the region as a
whole could be significant.

SOVIET ENERGY PRODUCTION
IN THE 1980’S

Figure 1 summarizes Soviet primary ener-
gy production over the past 30 years and
Soviet plans for 1985. The pattern exhibited
here shows that for many years the bulk of
energy output was in coal. The rate of
growth in coal production began to decline in
the 1960’s, when oil overtook it as the pre-
dominant fuel. Coal production is now vir-
tually stagnant, and the rate of growth in oil
has markedly declined from that of the previ-
ous two decades. The fuel of the future is
clearly gas, production of which, according
to the U. S. S.R.’s own projections, will nearly
equal that of oil in energy value by 1985. The
following sections examine in more detail the
current state of and prospects for Soviet
energy industries in the present decade.

Oil

Projections of Soviet oil production in
1985 span an enormous range (see table 1).
The Central Intelligence Agency’s (CIA)
most recent forecast maintains that output
could decline by nearly 17 percent, while in-
creases of roughly the same magnitude have
been foreseen by the British Economist In-
telligence Unit. The U.S.S.R. itself in its cur-
rent FYP envisages slightly increase pro-
duction, and the U.S. Defense Intelligence
Agency endorses the feasibility of the Soviet
target. The disparities among forecasts for
1990 are even more striking. CIA believes
production will decline more than 40 percent
from 1980 levels, while others contend that
the Soviet oil industry could actually pro-
duce 25 percent more oil in 1990 than it did
in 1980.

These predictions are all based on differ-
ent interpretations of fragmentary Soviet in-
formation, different subjective evaluations
of Soviet oil industry practice, and different
judgments about the future of the Soviet
economy and its capabilities. OTA does not
believe that it is a useful exercise to attempt
to determine which, if any, of these predic-
tions is “correct.” Indeed, given the poor rec-
ord of forecasters even of U.S. production, it
seems foolish to attempt to assert with any
degree of assurance the outcome of complex
processes in the U.S.S.R. 10 years hence.

OTA has instead attempted to identify
plausible best and worst cases for Soviet oil
production. These are not predictions; they
are intended solely to provide a context
within which the range of possible outcomes
for Soviet energy availability in this decade
can be discussed. OTA finds the upper range
of the U. S. S. R.’s own target—which sets a
goal of modest growth by 1985—to be a not-
unreasonable best case. On the other hand,
given that many things can simultaneously
go wrong in the Soviet oil industry, it is rea-
sonable to base discussion of worst case out-
comes on the upper end of the CIA range.
For 1990, even using best and worst case
projections as a basis for analysis is a highly
tenuous exercise. OTA has chosen as a best
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Table 1.— 1985 Soviet Oil Production Forecasts®

Million tons Million barrels per day  Date of forecast
1.500-550 10-11 April 1981
2.560-610 112-12.2 June 1981
3 600 12 1979
4.605-655 . .. 121-13.1 1979
5.612-713 12.3-14.3 1978
6.620-645 125-12.9 1980
7 6 20-645 125-12,9 August 1981
8 650-670 13-13.5 1979
9 7 0 0 14 1980
*Soviet ou production in 1980 was 603 million tons.

SOURCES

1 CIA, as reported in Joseph A Licari Linkages Between Soviet Energy and
Growth Prospects for the 1980's. paper presented at the 1981 NATO Eco-
nomlics Directorate Colloquium, Apr. 8-10, 1981 These numbers replace the
1977 estimates of 400 to 500 mmt.

OECD, Committee for Energy Policy, ‘Energy Prospects of the U S S R and
Eastern Europe, " June 26, 1981

Robert Ebel, “Energy Demand in the Soviet Bloc and the PRC,” June 1979
Leslie Dienes and Theodore Shabad, The .Soviet Energy .System (Washington,
D C V H Winston, 1979), table 53, p 252

Herbert L Sawyer, “The Soviet Energy Sector Problems and Prospects, " Har-
vard University, January 1978, quoted in George W Hoffman, “Energy Projec-
tions —Oil, Natural Gas and Coal In the U S S R and Eastern Europe, Energy
Policy, pp. 232.241

Soviet Eleventh FYP target

U S. Defense Intelligence Agency, “Allocation of Resources in the Soviet
Union and China— 1981 Statement of Maj. Gen. Richard X Larkin before the
Joint Economic Committee, Subcommittee on International Trade, Finance,
and Security Economics, Sept. 3 1981

Jeremy Russell, Shell 011

David Wilson, Soviet Oil and Gas to 1980, Economist Intelligence Unit Special
Report No 90. This report was published just after the Soviet plan target was
released In a foreword, the author reasserts his belief that 011 production of
700 mmt s achievable and attributes the lower Soviet plan to an apparent de-
cision to divert resources from o11to gas production

4] S w N

~o

© o

case hypothesis oil production remaining
stable at the Soviets’ own 1985 production
target, and as a worst case, production de-
clining, but remaining at a level above the 40
percent drop forecast by CIA.

Gas

Given the problems in the oil industry,
and the fact that it is possible—indeed like-
ly—that oil production will not rise greatly,
gas is the key to the Soviet energy future in
this decade. This is the energy sector with by
far the best performance record in the past 5
years, and it appears to have been given pri-
ority in investment in the present FYP.

Proven Soviet gas reserves are tremen-
dous; they may be likened to the oil reserves
of Saudi Arabia. Gas, therefore, has a good
potential for replacing oil both in Soviet
domestic consumption and as a hard curren-
cy earning export. Gains in gas output could
more than compensate for the apparent
slowing of growth in oil production. The ex-

Photo credit TASS from  SOVFOTO

Coal-loaded trains leave Karaganda

tent to which the U.S.S.R. can capitalize on
its gas potential will depend on its ability to
substitute gas for oil. This in turn rests on
two factors: its ability to convert to gas in
boiler and industrial applications, and its
ability to add to the gas pipeline network.
The rate of construction of new pipelines,
both for domestic use and for export, will be
the most important parameter in determin-
ing the extent to which Soviet gas can be uti-
lized.

Coal

High-quality, easily accessible Soviet coal
reserves have become depleted, and the vol-
ume of coal output in the last several years
has actually declined. Even the relatively
modest coal production targets in the
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Eleventh FYP seem excessively optimistic,
and gains in overall coal production will be
offset to some degree by the fact that the
guality of much of the new coal being mined
is low, In fact, the quantity of coal mined
could increase at the same time as the total
energy derived from it (its standard fuel
equivalent) actually declined.

The difficulties facing the Soviet coal in-
dustry are compounded by the fact that a
number of problems must be addressed si-
multaneously if production is to increase
meaningfully. These problems include low
labor productivity, lagging additions to mine
capacity, insufficient quality and quantity of
mining equipment, insufficient coal trans-
port capacity, and inability to use the low-
guality Siberian coals that are making up an
increasing share of production. Massive in-
vestment in the coal industry would be re-
quired to achieve gains in most or all of these
areas, and even then success in terms of
dramatic production increases could not be
assured. This point underlines the relative
cost effectiveness of relying on gas, rather
than coal, as a substitute fuel.

Nuclear

Soviet nuclear power production has in-
creased greatly in the past 5 years, and the
U.S.S.R. is committed to an ambitious nucle-
ar program. It foresees nuclear energy con-
tributing as much as 14 percent of electricity
production by 1985, and perhaps 33 percent
by 1990. But Soviet targets for installed
nuclear capacity, while attainable in princi-
ple, are probably overly optimistic.

More than in any other energy industry,
progress here will depend on the efficiency
and production capacity of equipment manu-
facturers. The growth of Soviet nuclear
power will not be constrained by lack of
know-how, nor is it likely to be inhibited by
the kind of safety and environmental con-
cerns so prevalent in the West. Very little is
known about available Soviet uranium sup-
plies, but it is probably safe to assume that
these are adequate to support the nuclear
growth that the Soviets themselves envis-

age, even given the competing claims of the
military sector. Thus, the critical variable for
the success of the Soviet nuclear power pro-
gram will be the ability of support industries
to construct nuclear power stations and of
reactor and other equipment manufacturers
to deliver on time and in sufficient quan-
tities.

Electricity

To a great extent, the performance of the
electric power industry in the present decade
will be tied to the success of the nuclear pro-
gram. Should planned additions to installed
nuclear capacity fall seriously behind sched-
ule—not an unlikely eventuality—fossil-fired
generation will be called upon to cover the
shortfalls. This prospect raises potential dif-
ficulties. Although, on the face of it, the in-
dustry appears to be sufficiently flexible, the
extent to which fossil-fuel capacity can serve
as a buffer for nuclear capacity is limited, to
an unknown extent, by the degree to which
low-quality Siberian coal can be utilized and
absorbed by the electric power system, and
by Soviet ability to complete the Unified
Power System, which eventually will link all
of the nation’s regional electricity grids.
The fate of the grid will be tied to the future
of long-distance electricity transmission.
The U.S.S.R. has amassed great experience
in power transmission, including long-dis-
tance, high-voltage (250 to 1,000 kV) direct
current transmission. However, Soviet pow-
er engineering is moving into a relatively
new field—ultrahigh voltage transmission
(over 1,000 kV)—which, at least initially, will
entail high investment and operating costs.

Despite these problems, the evidence sug-
gests that the U.S.S.R. will have sufficient
reserve capacity in its power generation
system in the 1980's and will be able to com-
pensate for some shortfalls in nuclear capac-
i ty—provi ded that the necessary fuel sup-
plies are available. Given the problems of the
coal industry, however, meeting the latter
condition cannot be taken for granted-un-
less gas can be used much more extensively.
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THE CONTRIBUTION OF
WESTERN EQUIPMENT AND
TECHNOLOGY TO SOVIET
ENERGY INDUSTRIES

Oil and Gas

There is no question that Soviet oil pro-
duction has been assisted by American and
other Western technology and equipment,
although the impact of this assistance is
impossible to quantify. In 1979, the Soviet
Union devoted approximately 22 percent of
its trade with its major Western trading
partners (some $3.4 billion) to energy-related
technology and equipment. The vast majori-
ty of these purchases—about $2.7 billion—
was destined for the Soviet oil and gas sector
(and most of this was for pipe and pipeline
equipment). Western exports in the past
have helped to compensate for shortfalls in
the production of Soviet domestically pro-
duced equipment, and for the fact that the
guality of equipment is usually inferior to
that which can be obtained in the West.

It is also true, however, that the impact of
Western assistance has been lessened by at
least two important factors. First, whether
for lack of hard currency, a lack of perceived
need, or a fear of dependence on the West,
the U.S.S.R. has never imported massive
amounts of oilfield equipment. Second, im-
ported equipment and technology is usually
less productive in the U.S.S.R. than it would
be in Western nations. This may be due to a
combination of factors. The Soviet Union
has not often allowed hands-on training by
Western suppliers to be carried out in the
field, and suppliers themselves may be un-
willing to meet Soviet conditions for the sup-
ply of spare parts, maintenance, or training
services. In addition, Soviet maintenance
and production practices are often not con-
ducive to prolonging the useful life and pro-
moting the efficiency of imported equip-
ment.

The one area in which Soviet petroleum
equipment and technology purchases might

be described as “massive” is large diameter
pipe and other equipment (compressor sta-
tions and pipelaying equipment) for the con-
struction and operation of gas pipelines.
There is no evidence that reliance on the
West in this area will lessen in the present
decade. Indeed, given the crucial importance
of increased gas production and gas exports
to the short- and medium-term Soviet energy
future, there is reason to believe that such
dependence will increase.

There is no doubt that the Soviet petro-
leum industry will benefit from continued—
and increased—infusion of Western equip-
ment and technology imports. But the ex-
penditures of hard currency and the extent
of the hands-on Western involvement neces-
sary to make such imports maximally effec-
tive would be unprecedented Soviet behav-
ior. With the possible exception of gas pipe-
line construction, there is little evidence that
the U.S.S.R. is ready to make such changes.

Other Energy Sectors

In the past, the U.S.S.R, has been virtual-
ly self-sufficient in coal, nuclear, and electric
power technology and equipment. Purchases
in these areas have been small and spotty
and appear to have been intended to compen-
sate for specific deficiencies in the quantity
or quality of domestic equipment, rather
than to acquire new technological know-how.

Should the U.S.S.R. decide to reverse past
practice and begin purchasing significant
amounts of equipment in these areas, these
purchases might consist of surface mining
equipment, complete nuclear reactors and/or
plants, and computers. Although every ener-
gy sector could profit from more extensive
computerization and from the availability of
Western (especially American) computer
hardware and software, this would be of par-
ticular benefit to the electric power industry
for management and control of the Unified
Power System.



THE PROSPECTS FOR
ENERGY CONSERVATION AND
SUBSTITUTION IN THE U.S.S.R.

Conservation should be an extremely
promising policy for the U.S.S.R. It could be
accomplished both through a centralized
“high-investment” strategy —i.e., through
industrial modernization—and through a
“low-investment or housekeeping strat-
egy— i.e., improving the efficiency of opera-
tion of equipment already in place.

Despite evidence of interest in conserva-
tion, emphasis to date has been on produc-
ing, not saving, energy. To the extent that
the latter has been accorded official atten-
tion, stress has been on exhortation to indus-
try and individual consumers to conserve, a
strategy which is unlikely to produce major
results quickly because of weaknesses in the
price structure, the prevailing incentive
system, the enforcement mechanism, and
the ways in which consumption is monitored
and measured. In short, the U.S.S.R. has ac-
complished major energy savings, and op-
portunities for more still exist. But rigidities
in the political and economic structure have
prevented Soviet policy makers from taking
full advantage of them. The situation may
be ameliorated somewhat by an increase in
energy prices scheduled for 1982, but the ex-
tent of the impact of such a reform on energy
consumption cannot at this stage be pre-
dicted.

In addition to policies that result in over-
all energy savings, the U.S.S.R. is interested
in lowering domestic oil consumption in
order to free oil for highly lucrative export to
world markets. This can be accomplished by
substituting other fuels for oil in domestic
use. Opportunities for substitution with coal
are severely constrained both by the diffi-
culties besetting coal production and by en-
vironmental concerns. Gas is the most prom-
ising alternative fuel but, as noted, the ex-
tent to which it can be utilized domestically
is limited by the internal gas pipeline net-
work, expansion of which will encounter the
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same difficulties as expansion of pipelines
for gas exports.

THE FOREIGN AVAILABILITY
OF WESTERN TECHNOLOGY
AND EQUIPMENT

The Concept of Foreign Availability

The Export Administration Act of 1979
contains the provision that decisions regard-
ing the control of U.S. equipment and tech-
nology should be affected by the availability
of similar or equivalent items in other coun-
tries. It is left to the Department of Com-
merce to establish the capacity to gather and
assess the information upon which deter-
mination of “foreign availability” will be
made. There remain serious conceptual and
practical problems that must be resolved
before “foreign availability” can become a
viable criterion for export licensing deci-
sions. As of this writing, these problems
have yet to be taken up in a comprehensive
or systematic manner by either Congress or
the Department of Commerce.

There is no commonly accepted definition
of “foreign availability, ” nor is there a cen-
tral repository of information, or system for
gathering such information, in place. OTA's
own judgments of the foreign availability
of items of energy-related technology and
equipment must, therefore, be understood to
be highly generalized. The term as it is used
here denotes the existence in Western Eur-
ope and/or Japan of items with similar tech-
nical parameters and capabilities as those
available from firms in the United States.

Oil and Gas Equipment and
Technology

The United States is not the predominant
supplier of most petroleum-related items im-
ported by the U.S.S.R. OTA has identified
numerous foreign firms which supply oil and
gas equipment to the Soviet Union, reinforc-
ing the theme of the international nature of
the petroleum industry. Technology devel-
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oped in the United States is quickly diffused
throughout the world through an extensive
network of subsidiaries, affiliates, and
licensees.

There are a few items of oil and gas equip-
ment and technology that are solely availa-
ble from the United States, and a few others
for which the United States is generally con-
sidered a preferred supplier. With the excep-
tion of advanced computers, however, the
U.S.S.R. is either not purchasing these
items, is on its way to acquiring the capacity
to produce them itself, or has demonstrated
that they are not essential to its petroleum
industry. The United States continues to
represent the ultimate in quality for some
equipment, but the extent of that lead is di-
minishing, and the U.S.S.R. can and does ob-
tain most of what it needs for continued de-
velopment of its oil and gas resources from
outside the United States. This is particular-
ly true of what appears to be the most crucial
import for this decade—Ilarge diameter pipe
and pipeline equipment. The Soviet Union
procures these items from Japan, West Ger-
many, Italy, and France. Indeed, the United
States does not produce the large diameter
pipe that constitutes the U.S.S.R.’s single
most important energy-related import.

Other Equipment and Technology

As noted above, if the U.S.S.R. reversed
its present policy and began to import more
extensively in its other energy sectors, one
area that might receive particular attention
is coal surface mining. The United States is a
world leader in this field, and should the
Soviet Union seek large amounts of the best
and largest capacity surface mining equip-
ment, it would be likely to turn to the
American firms.

THE POLICIES OF AMERICA’'S
ALLIES TOWARD SOVIET
ENERGY DEVELOPMENT

OTA examined the energy relations (in-
cluding trade in both energy-related equip-
ment and technology and in fuel itself) be-

tween the U.S.S.R. and five of America’s
principal allies—Japan, West Germany,
France, Italy, and Great Britain. With the
exception of Britain, trade with the Soviet
Union has generally been more important for
all of these nations than it has for the United
States. While all cooperate in controlling the
export to the Soviet Union of equipment and
technology with direct military relevance, it
is nevertheless true that these nations are
far more inclined than is the United States
to consider trade with the U.S.S.R. a desir-
able element in their foreign policy and com-
merce, and to eschew the use of export con-
trols for political purposes.

Although trade with the U.S.S.R. makes
up only a small portion of the overall trade of
these countries, in 1979 energy-related ex-
ports constituted nearly one-half of Japa-
nese, one-third of Italian, approximately one-
guarter of West German and French, and
about 10 percent of British exports to the
U.S.S.R. The comparable figure for the
United States was 7 percent. In absolute
amounts, this translates into more than $1
billion worth of energy-related exports in
1979 for Japan, nearly that amount for West
Germany, and almost one-half billion each
for France and Italy. (This rank order has
changed markedly in the past 5 years, with
Japan overtaking West Germany as the
U.S.S.R.’s major Western trading partner.)
Most of these exports were destined for the
Soviet petroleum industry, and an important
part of this trade was in the large diameter
steel pipe used in the U.S.S.R. for gas pipe-
lines. Indeed, West German steel corpora-
tions are among the most vociferous in pro-
moting such trade with the U.S.S.R. There is
evidence that employment in several of West
Germany’s largest steel firms might be seri-
ously affected by the loss of the Soviet
market.

These nations also import energy from the
Soviet Union. The most important Soviet
energy commodity for Western Europe now
and for Japan in the future is gas. In 1979,
about 24 percent of Italy’s and about 16 per-
cent of West Germany’s total gas require-
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ments came from the U.S.S.R. These figures
may be interpreted in several different ways,
however. Italy, which had the highest reli-
ance on Soviet energy, purchased about 10
percent of all the primary energy it used
from the U.S.S.R. The comparable figures
for West Germany, France, the United King-
dom, and Japan respectively were 6,5, 1, and
2 percent. In no country examined in this
study did Soviet energy constitute more
than 9 percent of 1979 total energy imports.
But although overall “dependence” on the
U.S.S.R. is low, some countries might face
significant disruptions if Soviet gas became
unavailable.

The most important and controversial ex-
ample of West European (and possibly Jap-
anese) energy cooperation with the U.S.S.R.
is the proposed new pipeline, which will
carry gas from West Siberia to as many as
10 West European nations. (This pipeline
was originally planned to carry gas from the
Yamburg field. The U.S.S.R. has now de-
cided to delay development of that field and
concentrate instead on further development
of the Urengoy field, both for incremental
domestic needs and export commitments. )

The scale of this project guarantees that it .

will raise the level of East-West energy in-
terdependence in qualitative as well as quan-
titative terms.

Barring unexpected political or economic
developments-probably even in the face of
active diplomacy on the part of the United
States—the gas pipeline project is likely to
proceed. West Germany, France, and Italy
all look to Siberia as a way to increase and
diversify energy supplies while at the same
time increasing energy equipment and tech-

nology exports. The latter consideration
may also be important for Japan. Moreover,
the pipeline project has political implications
for each of the participants, and these too
are important motives for proceeding. West
Germany, for instance, has a vital interest in
providing the U.S.S.R. with incentives to
moderate its behavior in Europe and to help
to foster improved relations with East Ger-
many. Japan looks to its trade and energy
relations with the U.S.S.R. as an important
counterweight to its growing relationship
with the Peoples Republic of China.

If the West Siberian Pipeline is developed
as currently envisaged, West Germany,
France, and Italy will certainly become more
dependent on Soviet gas, although this gas
will to some extent replace the Soviet oil
they presently import. In any case, depend-
ence on the U.S.S.R. would still be sig-
nificantly smaller than dependence on
OPEC. A cutoff of Soviet gas would impact
each country differently (each, mindful of the
risks entailed in the deal, has made different
contingency arrangements), but none would
be immune from hardship, particularly in the
context of a tightened world oil market or
other energy crisis. Each of the three would
benefit from the development of more effec-
tive contingency plans, allowing for sub-
stitution of alternative energy supplies in
the event of Soviet shortfalls, and thereby
diminishing the opportunities for the
U.S.S.R. to make use of any sort of “gas
weapon” to exert political pressure on its gas
customers. The most effective contingency
planning would be that undertaken by West
European nations as a bloc-but as yet there
are no serious prospects that this will occur
in any formal sense.

FOUR ALTERNATIVE U.S. POLICY PERSPECTIVES

Suggestions for U.S. policy regarding
Soviet energy development can be catego-
rized around four alternative strategies. This
section briefly sets out the basic tenets es-
poused by adherents of these strategies and

indicates OTA findings with respect to
each.

1. The embargo perspective seeks to
severely curtail or eliminate the ability of
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U.S. firms to sell energy-related (especially
petroleum) equipment and technology to the
U. S. S. R, either because these items may
have direct military relevance or because oil
and gas are considered to be strategic com-
modities. In this connection, it is often
asserted that helping the U.S.S.R. to develop
these resources is helping bolster the econ-
omy of an adversary nation.

OTA found that very few items of oil and
gas technology and equipment could be di-
verted to direct military applications. Com-
puters are the most important exception
here, and these are already subject to both
U.S. and multilateral export controls. Exer-
cise of this policy option, justified by the in-
herent importance of petroleum, would be
tantamount to pursuing a policy of economic
warfare against the U.S.S.R. The United
States attempted this after World War I1. It
formally abandoned the effort in 1969, in
recognition of the facts that the United
States was sole supplier of few of the items
sought by the U.S.S.R. from the West, and
that United States allies were not willing to
participate in such restrictive policies. The
unenthusiastic response of Western Europe
and, to a lesser extent, Japan to President
Carter's post-Afghanistan technology em-
bargo against the U.S.S.R. indicates that
this attitude has probably not changed. It is
possible to posit circumstances under which
the United States could persuade its allies to
reverse their own policies, but this would
likely take a dramatic change in the political
climate as well as a major policy initiative on
the part of the United States. The latter
might have to include concrete suggestions
for energy supply alternatives to Soviet gas.

2. The linkage perspective most closely
describes present U.S. policy toward trade
with the U.S.S.R. Linkage is a policy that
seeks to use the prospect of expansion or
curtailment of trade as a “carrot” or “stick”
to exact policy concessions from the trading
partner. This perspective accommodates a
number of different opinions as to how and
under what circumstances linkage should be
attempted, but in one form or another it has

influenced U.S. trading policy with the
U.S.S.R. since at least the Nixon era.

There is no unambiguous evidence regard-
ing the effects, if any, that linkage vis-a-vis
the Soviet Union has ever had on Soviet do-
mestic or foreign policies; thus, no final
determination of its success or failure can be
made. In the case of petroleum equipment
and technology, the effectiveness of a link-
age policy would be limited by the fact that
the United States is the sole supplier of very
few items crucial to the Soviet oil and gas in-
dustry, and in those cases in which it is a
preferred supplier (e.g., pipelaying equip-
ment), the U.S.S.R. has available alterna-
tives that, albeit second-best choices, could
produce the desired results. The limitation of
linkage are well illustrated by the fact that
the import most crucial to Soviet energy de-
velopment in the present decade—large di-
ameter pipe—is not produced in the United
States.

3. The energy cooperation perspective as-
sumes both that American technology and
equipment could make a significant positive
contribution toward increasing Soviet ener-
gy availability in the present decade and
that such a development would be in the in-
terests of the United States in that it would
help to reduce Western dependence on
OPEC and relieve pressure on world energy
markets.

OTA's findings suggest that although
American technology and equipment have
assisted the Soviet petroleum industry, the
United States is not the only—indeed, per-
haps not even the most important—-Western
nation to provide such assistance. For
United States exports to make more of a dif-
ference, not only would the United States
have to be willing to sell massive amounts of
equipment and technology to the U.S.S.R.
on attractive terms—probably involving ex-
port credits—but the U.S.S.R. would itself
have to be willing to purchase in large
amounts, to utilize the imported items in a
more efficient manner, and to allow the
United States and other Western firms to



Summary Issues and Findings .15

U S pipelaying equipment used in the construction
of the Northern Lights gas pipeline

provide greater hands-on training and to par-
ticipate more fully in Soviet energy projects.

4. The commercial perspective rests either
on the belief that trade and politics should
remain separate and/or on the judgment that
regardless of the export control policy it
adopts, the United States is unlikely to be
able to significantly affect the U.S.S.R.
energy situation on this decade. Those who
espouse these views therefore believe that
U.S. firms should be permitted to reap what-
ever economic benefits can be gained from
selling nonmilitarily relevant items to the
U.S.S.R.

Such a policy might allow significant sales
for individual firms, but, unless it were ac-
companied by the extension of official export
credits, it is highly unlikely that it would
result in enough trade to have any direct im-
pact on the overall foreign trade or competi-
tive position of the United States. On the
other hand, the lack of pronounced economic
gains resulting from such a policy could be
at least partially outweighed by potential
political benefits derived from removing the
issue of Soviet energy from the arena of con-
flict between the United States and its allies.
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CHAPTER 2

The Soviet Oil and Gas Industry

In 1980, the Soviet Union was both the
world’s largest producer of oil and its largest
gas exporter. It is ironic, therefore, that
much of the discussion of Soviet energy that
has taken place in the West centered until
recently on a debate over the continued
viability of Soviet energy independence, at
least in the present decade. This debate was
occasioned by the 1977 Central Intelligence
Agency (CIA) projection that Soviet oil pro-
duction would peak and begin to decline
sharply by the early 1980's. It is by now
clear that this outcome is unlikely. The rate
of growth of Soviet oil production has slowed
markedly, but output does not appear to
have peaked. Indeed, the CIA has revised its
forecast, pushing back the anticipated
decline until after 1985. The focus of interest
has now shifted from oil to gas—and from
the potential consequences of a Soviet oil
shortage to the implications, both for the

U.S.S.R. and the West, of an abundance of
Soviet gas.

This chapter attempts to elucidate the
grounds of past controversies and illuminate
present uncertainties. It examines the pres-
ent condition of, and potential for, the Soviet
oil and gas industries, with special emphasis
on the impact of the West on oil and gas pro-
duction. After a brief historical introduction
it surveys the U.S.S.R. oil- and gas-pro-
ducing regions. It then describes the state of
each industry sector—exploration, drilling,
production, transportation of oil and gas,
refining, and offshore activities—including
the past and potential contributions of
Western equipment and technology. Finally,
it summarizes the controversy over the
future of Soviet oil production and posits
plausible best and worst case estimates of oil
and gas output for 1985 and 1990.

INTRODUCTION

The Russian oil industry is one of the
world’'s oldest. When Baku, the historical
center of the industry, was ceded to Russia
by Persia in 1813, oil was already being pro-
duced from shallow hand-dug pits. Devel-
opment of these sites near the Caspian Sea
languished until after 1862, when production
began to rise, aided by the introduction of
drilling ( 1869), the end of the state monopoly
on production ( 1872), and an influx of foreign

"Historical material is taken from Mashall I Goldman, The

Fuigma of Soviet Petrolewm (London: George Allen & Unwin,
19501 Robert W Tolf, The Russian Rockefellers: The Saga of
the Nobel Family and the Russian Oil Industry {Stanford,
Calif: Hoover Institution Press, 19761 William J. Kelly and
Tsuneo Kano, "Crude Oil Production in the Russian Empire:
IRIR-1919.7 The Jowrnal of Faropean Economic History, vol.
VI, N2 fall 1977, pp. 307-33%; and William J. Kelly, " Crisis
Management in the Russian Oil Industry: The 1905 Revolu-
tion.” The Journal of Furopean Economic History,  forth-
coming.

entrepreneurs, such as Robert and Ludwig
Nobel (1873). Russian oil production peaked
in 1901 at nearly 12 million metric tons per
year (mmt/yr) (240,000 barrels per day (bd)
or 0.24 million barrels per day (mbd) (see
table 2) and then dropped rapidly. This drop
was due to a number of factors, including
labor unrest surrounding the 1905 revolu-
tion.

Although drilling technology was intro-
duced at about the same time in the United
States and in Russia, the Russians soon fell
behind. In 1901, the Russians relied on
wooden drilling tools that could achieve well
depths up to 300 ft. In contrast, European
concerns using metal drilling technology
could drill wells of over 1,800 ft; in 1909,
rotary drills in the United States were
reaching depths of 2,400 ft.

19
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Table 2.— Russian and Soviet Oil and Gas
Production, Selected Years
(million tons, billion cubic meters)

o] Gas
1860 . ... ... 0.004 -
1870 .. 0.033
1880 .. ... 0.382 -
1890 .. ... 39 —
1901 ... 12 -
1910 ... 113
1920 ... ... 39 -
1930 ... 18.5 -
1940 .. ... 311 3.2
1950 .. ... 379 5.8
1960 . ... 147.9 453
1970 ... 353.0 198
1975 491.0 289
1980 ... .. 603.0 435

SOURCE Goldman. op cit . pp 14-15 22. 23: Soviet Geography, April 1981, pp
273.276. Dienes and Shabad. op cit. p 70

Qil production fell precipitously after the
Bolshevik Revolution and the resulting con-
fiscation and nationalization of the oilfields.
Soon, however, the new Soviet Government
began to open these fields to foreign tech-
nology and investment, By 1927, with pro-
digious Soviet effort and the help of Ameri-
can, French, Japanese, German, and British
firms, production surpassed the 1901 level
By 1932, with production at 22.4 mmt (0.45
mbd), petroleum exports accounted for 18
percent of Soviet hard currency receipts. It
was at this point that foreign involvement
was curtailed.

The year 1940 marked the beginning of
another temporary drop in Soviet oil produc-
tion. During the course of World War 11,
many oilfields were destroyed, and postwar
recovery was slow. Indeed, this recovery was
only accomplished with a second infusion of
imported equipment and technology, tech-
nology that helped to create the present
modern, nationwide industry.

LOCATION OF MAJOR
WEST SIBERIA

The West Siberian lowlands lie between

Throughout this report, “petroleum” is taken to mean
both oiland gas.

The first important oil discoveries outside
of Baku had been made around 1932 in the
Volga-Urals region. The war, as well as a
shortage of drilling equipment, delayed fur-
ther exploration and development in this
area, but as the oilfields around Baku peaked
and began to decline in the early 1950’s, the
Soviet industry shifted its emphasis north-
eastward to the Volga-Urals. By 1955, drill-
ing activities were concentrated there, and
the rate of oil production again began to
climb sharply.

The pattern has repeated itself. As the
Volga-Urals fields peaked in the 1970's, the
Soviets were able to offset declining pro-
duction by bringing new discoveries online,
this time in West Siberia. The first discovery
in West Siberia was made in 1960. As table 3
shows, by 1970 its fields accounted for
almost 10 percent; 6 years later, over one-
third; and now more than one-half of total
Soviet oil production. It is appropriate,
therefore, to begin this chapter’s survey of
major oil-producing regions with West
Siberia.

Table 3.—The Growing Importance of West Siberian
Oil Production (million tons)

West Siberia
as a share of

Year U.S.S.R. West Siberia U.S.S.R. (0/.)
1965 . 242.9 1,0 0.4
1970 . 353.0 314 9.8
1 9 7 5 490.8 148,0 30.2
1976 . ... .. 519.7 181,7 35,0
1977 ... 545.8 218.0 39.9
1978 .. ... .. 571.4 254.0 44.5
1979 . 586 284 48,5
1980a, ... 640 315 49,2
1 9 8 0. 603 312 51.7
1985 (plan) 620-645 385-395 61-62

“Original FYP target
*Actual production

SOURCE Wilson op. cit. pp. 56 Soviet Geography April 1981 p 273

PETROLEUM REGIONS®

the Ural mountains on the west and the Cen-
tral Siberian Platform on the east (see fig. 2).
The petroleum-producing regions are found
in the Tyumen province (oblast) and part of
the adjacent Tomsk oblast. This area pre-
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sents formidable natural obstacles to oil and
gas exploration and production. The terrain
is extremely flat, and most of the area is
a vast swamp, interspersed with sluggish
streams and occasional dry ground. The
Vasyugan swamp on the left bank of the
Middle Ob River alone covers 100,000
square miles (mi’), equivalent in area to New
York, New Jersey, and Pennsylvania com-
bined. Other swamps and bogs abound.

Western Siberia typically has 6 to 8
months each year of below-freezing tem-
peratures. At high water in the Ob system
there are 19,000 miles of navigable rivers,
but the Ob is blocked for 190 to 210 days per
year with ice 30 to 60 inches thick. The ship-
ping season thus lasts only about 5 months.
In addition, much of the area is underlain by
permanently frozen subsoil (permafrost) that
impedes drainage, stunts plant roots, and
makes forestry, farming, stock raising, min-
ing, oil drilling, excavation, pipelaying, and
most construction activities difficult and ex-
pensive,

The map in figure 2 shows few towns of
significance in this area; names on Soviet
maps often represent mere riverside clear-
ings with a few houses. Large areas are
unsettled, virtually inaccessible in summer
because of swamps and mosquitoes. In these
inhospitable surroundings lies one of the
world's largest oil- and gas-producing re-
gions. Here the Soviet Union produced more
than one-half of its oil in 1980—312 mmt,
about 6.24 mbd—and here too lie the enor-
mous gasfields on which the future of the
Soviet gas industry rests.

oi l

Oil was first discovered in West Siberia in
1960 near Shaim on the Konda river, a
tributary of the Ob. By 1969, after an inten-
sive exploration effort, 59 fields had been
identified in the Middle Ob River region.
These included nine large fields (defined as
having recoverable reserves of 50 to 100
mmt or 366 million to 733 million barrels

(bbl) each); nine giant fields (with recoverable
reserves of 100 to 500 mmt or 733 to 3,665

million bbl); and the supergiant Samotlor.
“Supergiant” is a designation for fields hav-
ing recoverable reserves of more than 500
million tons. In this case, the Soviets broke
their own self-imposed silence regarding the
size of reserves, reporting that Samotlor, the
largest oilfield in the U. S. S. R., contains
“about 2 billion recoverable tons’ (14.7
billion bbl) of oil.

Soviet planners have concentrated on
West Siberian development in an effort to
maximize production, and Samotlor has
dominated Soviet oil production in the past 5
years. In 1980, Samotlor alone yielded 150
million tons (3 mbd), approximately one-
qguarter of total oil production for the year.
Another way of describing the contribution
of this field is through its contribution to in-
cremental output. During the Ninth Five
Year Plan (FYP) (1971-75), Samotlor pro-
vided over 65 percent’of the production in-
crease of West Siberia, and over half of the
growth in oil output for the entire U.S.S.R.
Much of the controversy over the future of
Soviet oil production rests on the question of
how long output at Samotlor can be main-
tained, and whether there is a sufficient
number of small deposits to replace it once it
does decline. The first billion tons of oil had
been recovered from Samotlor by July 1981.
At the current rate of production, the field is
expected to give out by the late 1980’s.

The Soviets are anticipating the inevitable
peaking and decline of Samotlor, whenever
that may be, by developing a number of
smaller West Siberian fields. There is no
guestion that there are many deposits, both
in the Ob Valley and in the more remote area
of the West Siberian plain, which will be
brought into production. One problem with
developing such fields, however, is the provi-
sion of infrastructure, both to accommodate
oilfield workers and to transport the oil
itself.

*Sovetskaya Rossiva, Feb. 28, 1970, quoted in Leslie
Dienes and Theodore Shabad. The Soviet Energy System: Re-
source Use and Policies (Washington, D. C.: V. H. Winston &
Sons, 1979), p. 58. i

‘Dienes and Shabad give a figure of 66 percent; David
Wilson, IN Soviet Oil and Gas to 1990 (London: The Econ-

omist Intelligence Unit 1,td, N ovember1980), p. 9 estimates
73 percen t.
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Oil rig near Surgut in West Siberia’s Middle Ob region
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The pervasive permafrost conditions in
Siberia require special, difficult, and expen-
sive construction techniques. For this rea-
son, railroad and road construction has been
kept to a minimum. The railroad reached
Surgut, for instance, only in 1975, 10 years
after the start of oil production there. Hard
surfaced roads are largely confined to the
area around Surgut and Nizhnevartovsk. It
has been estimated that 1 mile of surfaced
road in this region costs between 500,000
and 1 million rubles compared to 100,000 to
150,000 rubles in the European part of the
U.S.S.R.

The Soviets employ the “work-shift”
method in West Siberia; crews are shuttled
by helicopter from base cities like Surgut or
Nizhnevartovsk to isolated drilling sites
where they live in dormitories for the period
of their shift.”This is not very different from
industry practice in the West in difficult
areas such as the North Slope, but the ob-
vious disadvantages of this life have re-
guired substantial bonuses and incentive
schemes to attract workers. Nevertheless,
there are still labor shortages and very high
rates of labor turnover. As the deposits
being worked move farther east, new base
cities, or at least permanent settlements, will
be required.

Gas

The gasfields of West Siberia extend for
over 1,000 miles from the Yamal Peninsula
in the north deep into the Tyumen oblast.
Production in the area did not begin in any
substantial amount until after 1970, by
which time pipelines had been constructed to
transport the gas. The location of the Tyu-
men fields is shown in figure 2 while table 4
summarizes production from deposits that
are already online. The Tyumen fields are im-
mensely important to the Soviet gas in-
dustry. The increase in production of natural
gas at Tyumen between 1975 and 1980
(about 120 billion cubic meters (bcm))
amounted to more than 82 percent of the in-
crease for the entire country (146 bcm), and

*1bid , pp. 59-60.

Table 4.—Production of Gas in Tyumen Oblast
(billion cubic meters)

1981 1985

1975 1979 1980 (plan) (plan)

Medvezhe . . . . 299 71 70 70 NA
Vyngapur . . . . NA 13 15 15 NA
Urengoy . . . . . NA 26 53 88 250
Others. . . . . . ... .. 3.6 2 2 NA NA
Casinghead gas. . . . . ... 2.2 11 14 17 NA

Total gas production. . . 35.7 123 156 190 330-370

NA = not available
NOTE Totals may not add due to rounding

SOURCE Soviet Geography April 1981, p 276

1985 plans call for production here to nearly
double.

Gas extraction in West Siberia began in
1963 with a group of small gas deposits on
the left bank of the lower reaches of small
gas deposits on the left bank of the lower
reaches of the Ob River. Three years later,
the world’'s largest gasfield was discovered
at Urengoy. Urengoy is one of several super-
giant fields (i.e., fields containing reserves
larger than 1 trillion cubic meters) in this
region, and it is the focus of development for
the present FYP. Other large fields include
Medvezhye, which began producing in 1972,
and Yamburg, for which the controversial
planned pipeline to Western Europe was
originally named. The gas for this pipeline,
at least initially, will now come from
Urengov.

The West Siberian gas industry has been
beset with problems that have caused Uren-
goy to underfill its plan targets. These have
nothing to do with the reserves, which make
the field the largest single concentration of
gas in the world, but rather are the result of
inadequate infrastructure. This rests in part
on the difficult conditions described in the
previous section, exacerbated by the north-
ern location of most of the gasfields, and also
in part on the fact that the development of
gas has generally lagged behind that of West
Siberian oil because alternative sources of
supply were already available from Central
Asia.’But there is also evidence of planning
failures in the gas industry.’

*See Jonathan P. Stern, S{){ictNatural GasDer elopment
to 1990 ( Lexington, Mass.: Lexington Books, 1980), pp 35-6.

"Ibid., pp. 13-14.
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Gas treatment facility in the Medvezhye field

One large problem, for instance, has been
delays in construction of gas-processing
plants. These are necessary to treat the gas
before it can be transported, Transportation
itself can only be accomplished after the in-
stallation of pipelines and the compressor
stations that move the gas through the pipe.
This sequence has not always been well-
planned. Even with the entire infrastructure
in place, there are reports of compressor sta-
tions remaining idle because gas is being
sent in quantities insufficient to justify their
operation. In addition, there are large short-
falls in the construction of housing, medical
facilities, places of entertainment, etc., for
gasfield workers; and poor organization at
drilling sites that has led to difficulties in
moving rigs from one location to another and
to accidents and blowouts. These problems
will have to be solved before West Siberia
tremendous gas potential is fully realized.

VOLGA-URALS

The Volga-Urals region lies in the far more
accessible and temperate European portion
of the U. S. S. R., between the Volga River and
the western edge of the Ural mountains. Its
major petroleum producing areas are found
in the Tatar and Bashkir Republics, and
Kuybyshev, Perm, and Orenburg oblasts.

These provinces together formed the
U.S.S.R.’s most important oil-producing
region until the late 1970’s. Volga-Urals pro-
duction peaked in 1975 and was exceeded by
West Siberia in 1977. It is now in decline (see
table 5). But even today, the Volga-Urals ac-
counts for about one-third of Soviet oil pro-
duction and is the third largest oil-producing
province of the world.

The climate of the Volga-Urals is similar
to that of the Canadian plains, and the ex-
treme conditions that hamper the extraction
and transportation of petroleum in West
Siberia do not pertain there. In fact, except
for some areas of the Perm oblast, the Volga-
Urals deposits are readily accessible by road,
rail, the Volga and Kama rivers, and close to
major petroleum-using industrial centers. In
addition, a large part of the Soviet refining
industry is located in the region, although
since the decline of the Volga-Urals fields
these refineries use oil brought in by pipeline
from West Siberia.

Oil

As was noted above, concentration on
Volga-Urals oil did not begin until after
World War Il when development was fos-
tered by the movement of heavy industry
into the region. The giant Romashkino field
in the Tatar Republic was discovered in
1948. Other large fields were found in

Bashkir Republic and in Kuybyshev oblast.
Between 1956 and 1958, these three prov-

Table 5.—Oil Production in the Volga-Urals Region
(million tons)

1980
annual
1975 1976 1977 1978 1979 plan

Tatar Republic . . .103.7 1000 978 97.2 858 83
Bashkir Republic . 403 402 401 396 39.7 38
Kuybyshev . . 34.8 33 31 27 2 25
Perm . . . . 223 235 24 24 24 22
Orenburg . . . 13.9 12.6 12.8 12 12 10
Udmurt Republic . 3.7 4.4 55 6.5 7.4 8
Volgograd . . . NA NA NA NA NA NA
Saratov . . 8 8 8 7 7 7

T o} t a | 2267 221.7 219.2 213.0 201.0 193

NA = not available
SOURCE Wilson op. cit. p. 15.
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inces became the first, second, and third
largest producers in the Soviet Union, a
situation that persisted into the late 1970’s.
Even now, the Volga-Urals is important to
Soviet oil industry planners, who hope to
slow the region’s decline by allocating
resources to open new smaller and deeper de-
posits and by applying tertiary recovery
methods in existing deposits.

Gas

Gas production in the Volga-Urals is cen-
tered at Orenburg in the Orenburg oblast.’
Discovered in 1966, Orenburg is of special
importance to the Soviet gas industry, for it
is the latest supergiant deposit to be located
in the more temperate European part of the
country. Its gas is therefore more easily ac-
cessible to industrial users. But only part of
Orenburg’s gas goes to domestic consumers.
The rest is now being transported to Eastern
Europe through the 1,700 mile (2,750 km)
Orenburg or “Soyuz” pipeline. This pipeline
stretches from Orenburg to the Czecho-
slovakian border at Uzhgorod where it con-
nects with the existing Brotherhood or
“Bratstvo” pipeline system. Orenburg was
built as a joint Council for Mutual Economic
Assistance (CMEA) project, with East Euro-
pean countries supplying labor and ma-
terials in return for eventual repayment in
gas deliveries. When it reaches full capacity,
the Orenurg-Uzhgorod line is scheduled to
carry 28 bcm/yr of gas, nearly all of it to be
exported; 15.5 bcm of this will be divided
between Czechoslovakia, East Germany,
Hungary, and Poland, and the rest sold in
Western Europe.’Bulgaria and Romania
shares are being delivered in another pipeline
from the Ukraine.

The advantages of Orenburg’s favorable
location have to some extent been offset by
the technical obstacles posed by the fact
that its gas contains both condensate and
corrosive sulfur. These must be removed in

“See Wilson, OP. cit.. pp. 21-22: Stern, op cit., p, 31: and
Dienes and Shabad. Op. Cit., pp. 77-79.

“Each East European country will receive 2.8 bem, except
Romania which Will receive 1.5 hem.

gas-processing plants before the gas can be
transported. There are three processing com-
plexes at Orenburg, two for treatment of gas
used domestically and one that processes
gas for the pipeline. Production is obviously
linked to the capacity of these plants, as well
as to the capacities of the pipelines that
carry the gas to both domestic and foreign
consumers. Construction delays occurred in
both of these areas. In addition, housing,
transport, and equipment shortages ham-
pered exploration and drilling activities.
Meanwhile, Orenburg is providing valuable
experience in dealing with sulfurous gas, and
reserves explored to date are sufficient to
maintain 1979 production rates (48 bcm/yr)
until the year 2000.

An additional major source of gas, also sul-
furous, has now been discovered southwest
of Orenburg at Karachaganak. This field is
expected to be developed to replace any
decline in Orenburg production.

THE CASPIAN BASIN AND
NORTH CAUCASUS

As noted above, the first Russian oil was
produced in the Baku district near the Cas-
pian Sea. These sites are now part of an oil-
producing region that spans the North
Caucasus, Georgia, Azerbaidzhan Republic,
Kazakhstan, and part of Turkmen Republic.
At Baku, oil is being produced offshore in
the Caspian Sea. Together these areas form
an oil province of over 1 million km’, contain-
ing hundreds of oilfields.

Oil

The importance of the Caspian basin oil-
fields has been steadily diminishing. Indeed,
many of the older fields, producing since the
turn of the century, are now virtually de-
pleted. The Soviets have attempted to stem
the decline through offshore development,
deeper drilling, and use of water injection
and enhanced recovery techniques, but

nevertheless, production has continued to
fall.” Table 6 chronicles this decline during

"Wilson, Op. cit., p. 17.
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Table 6.—Oil Production in the Caspian Region
(million tons)

1980a

(annual 1985

1975 1979 plan) 1980 (plan)

Azerbaidzhan . . . . 172 14 19.7 14 NA
Kazakhstan . . . . . 239 18 269 184 23
Turkmen Republic. . 156 95 186 8 6
Total . ., . . . . 56.7 415 652 40.4 NA

‘Estimate from wison, OP. cit., p. 17
NA = not available

SOURCE Soviet Geography April 1981 p 273

the last FYP period. The shortfall of 25 mmt
(500,000 bd) between the 1980 plan and ac-
tual production figures is a significant por-
tion of the shortfall of 37 mmt (743,000 bd)
from the original national 1980 plan (640
mmt or 12.8 mbd planned; 603 mmt or 12.1
mbd actual production. ) The entire Caspian
region produced less than 7 percent of the
country’s oil in 1980; it is not expected to
resume a major producing role.

Gas

The gasfields of the North Caucasus have
declined in much the same fashion as the
area’s oilfields. Two important groups of de-
posits at Stavropol and Krasnodar began
producing in the late 1950's. These fields
peaked in 1968, and the rate of depletion
since then has been very high. Between 1970
and 1975, output fell by 5 bcm/yr at
Stavropol and 16 bcm/yr at Krasnodar. The
two deposits combined now produce less
than 20 bcm of gas and appear to be declin-
ing at an ever-increasing rate. "

UKRAINE

Oil

Ukrainian crude oil is of high quality (i.e.,
it is low in tar, paraffin, and other pollutants
and has a high yield of light distillates) and is
located close to consumers in the European
U.S.S.R. But the Ukraine’s oil industry is
beset with depleting reserves, new oil being
found primarily at great depths and under
difficult geologic conditions, ” Ukrainian oil

Stern, opcit. pp30-31
Wilson, op cit , p. 23: Dienes and Shabad. op it , p 5 3.

production peaked in 1972 at 14.5 mmt
(0.291 mbd), and while the Tenth FYP called
for a decline to 8.6 mmt (0.173 mbd) by 1980,
production was 8.3 mmt (0.167 mbd) in 1979
and 7.7 mmt (0.154 mbd) in 1980, The
Ukraine has never contributed more than 4
percent of Soviet oil production, and its im-
portance is not expected to increase.

Gas

In contrast, between 1960 and 1975, the
U