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CHAPTER 9

East European Energy Options

Eastern Europe is now struggling to ad-
just to an energy-expensive world. During
the present decade, the six Council for
Mutual Economic Assistance (CMEA or
CMEA-6) countries examined here–Bul-
garia, Czechoslovakia, East Germany, Hun-
gary, Poland, and Romania–will attempt to
resolve their energy problems while si-
multaneously increasing living standards at
a politically acceptable pace, and without
falling more deeply into debt with Western
banks. All this must be done without the
degree of reliance on Soviet subsidies in the
form of cheap energy which has played such
an important role in East European energy
supplies in years past. The outcome will have
important implications not only for political
stability and economic development in East-
ern Europe, but also for Soviet-East Euro-
pean relations.

The most important international dimen-
sion of Eastern Europe’s energy problem lies
in its relations with the U.S.S.R. Soviet oil
subsidies to Eastern Europe at present are
enormous, their value in 1980 amounting to
half of all Eastern Europe's exports to the
West or to half the value of all Soviet im-
ports from developed countries. As the
U.S.S.R. has faced the prospect of increasing
constraints on its own energy supplies, its
willingness to supply Eastern Europe with
cheap energy has diminished. But it is by no
means clear that the Soviets could quickly
reduce these subsidies without precipitating
a degree of economic crisis and political
unrest in some East European countries.

The Soviet Union’s strategy with regard
to East European energy combines plans to
stabilize the level of its energy exports (i. e.,
by cutting the increments of energy, espe-

l’l~urt’~ tf)r f’xpf)rt  ~, I report ~ 0 nd d{Il)t ti rf’ 1):1 ~(d f)n 1979
[id t a i n (‘ 1 I\, II(I I) ~ i~)( )( )/,  f J/ }’.’{  ‘f I II t ) m I r ,S (~~ ( I \ tif f F; 1{ N()-  1 ()452.
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cially oil, to be supplied) with assistance to
the CMEA countries in their efforts to devel-
op their own energy resources and to use
energy more efficiently. At the basis of this
policy seems to be the assumption that tight
energy supplies in the U.S.S.R. preclude in-
crements to shipments comparable to those
of the 1960’s and 1970’s.

The purpose of this chapter is to illumi-
nate the degree to which this Soviet strategy
is feasible, given the problems and oppor-
tunities in domestic energy production and
consumption which will confront the nations
of Eastern Europe in the next decade. The
chapter briefly reviews energy trends in
Eastern Europe over the last 20 years. It
then analyzes the energy problem from both
the supply and demand sides, identifying
constraints and opportunities and evaluat-
ing the political and economic implications
for East European energy imports-particu-
larly imports from the Soviet Union. The dis-
cussion addresses the important issue of
whether Eastern Europe will be able to cover
its energy needs with Soviet imports sup-
plementing domestic production, or whether
large energy deficits which must be met with
other imports may occur. The latter situa-
tion could augur heightened domestic polit-
ical and economic difficulties in Eastern
Europe and might necessitate alterations in
Soviet policy.

The East European countries make up a
fairly well-defined energy system, charac-
terized by relatively few options for ex-
panded domestic energy production and
well-established historical trends of energy
usage. Therefore, it is possible to make
reasonable guesses about future trends, In
the analysis that follows, East European
plan targets for energy production are
evaluated and contrasted to best and worst
case projections for energy production, de-
mand, economic growth, net energy imports,
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and hard currency debt. These cases, con- delineate a range of possible alternatives.
structed by OTA, are judgments of what ap- They are not predictions, but informed
pear to be most and least optimistic alter- guesses about likely possibilities.
native futures, and are included in order to

INTRODUCTION

The key goals of the Soviet energy strat-
egy for CMEA are outlined in the “Long-
Term Target Program for Cooperation in the
Areas of Energy, Fuels, and Raw Materi-
als.” They are: 1) the development of natural
resources to their fullest in every member
country through expanded exploration and
quick development of newly discovered
deposits; 2) strong promotion of nuclear
power, particularly through intra-CMEA co-
operation; 3) promotion of the development
of energy-saving technologies and the appli-
cation of energy-saving processes; and 4)
changes in the structure of output designed
to reduce the share of energy-intensive prod-
ucts in gross national product (GNP).2

The emphasis in this program, one evi-
dently supported by East European plan-
ners, has been on supply-side remedies to the
energy problem. But while there has been lit-
tle discussion of conservation, and few con-
crete measures have been designed to pro-
mote it, at least one Soviet expert has recent-
ly raised serious doubts concerning the
viability of a supply-side approach in view of
recent difficulties in expanding East Euro-
pean production of coal and other energy
sources. He suggests that conservation
measures deserve serious consideration
since the only other alternative—energy im-
ports from third countries—is simply too ex-
pensive.3

The energy-saving approach recognizes
that it is cheaper to conserve than to in-——

2 P. Bagudin, “The Long-Term Tar-get I)rogram  for Cooper-
at ion in the Area of h: nm-gy,  Fuels, and Ikl a terials, and its Re-
alization, ” ~’n{.shn~~~}u  t{Jrg(~t’/Ju,  october 1980,  pp. 13-18.

‘L’ladimir hl. (izo\rskiv, “The h;conomics of Energ~’ Re-
sources in the (’ hl 1“; A (’OU n t ries, L ‘[~prf),s)f (’Af)r/on7iki, I)e-
cemtwr 1980, pp. 96-103.

crease production, but the problem of how
genuine conservation can be achieved re-
mains. $ One way is to change the structure of
GNP to reduce the share of energy-intensive
industries and product. This approach has
adherents, but it gives rise to other dif-
ficulties, since energy-intensive sectors
(chemicals, fuels, metallurgy, and construc-
tion materials) are so important in CMEA
economies. The development of energy-sav-
ing technology is a promising long-term solu-
tion, but the quickest short-term option—
reform of the economic system—is under-
standably downplayed. An enhanced role for
meaningful prices, and for profits, combined
with a workable set of bankruptcy and enter-
prise reorganization laws, would probably
help to reduce energy wastage by industries.
The political costs of such a strategy could
be quite high, however, and such reforms
have not received widespread support.

Understanding East European domestic
political and economic considerations, as
well as those that govern relations with
U. S. S. R., is important for comprehending
the policy choices which East European
leaders have made, and those which they are
likely to make in the years ahead. The ap-
proaches they take to the energy problem
will combine three elements: 1) increased
domestic energy supplies; 2) reduced energy
demand; and 3) increased imports. Each
country calculates the costs and benefits of
these strategies differently, depending on its
energy situation and on perceptions of the
political consequences of one or another
path.

.—
“N! iklos Szocs, 4’ Program for the Next F’i\’e Years,”’

f’i~]clf~,  I)ec. 24, 1980, pp. 1, 4.



Ch. 9—East European Energy Options . 285
— . .

ENERGY SUPPLY AND DEMAND IN
EASTERN EUROPE, 1960-79: MAJOR THEMES

This section reviews major trends in the
development of East European energy pro-
duction and consumption over the past 20
years. These themes will form the context
for the choices facing planners, and will
become the basis for OTA own projections
for Eastern Europe’s energy future in the
coming decade,

RESERVES
East European energy reserves are small

and dwindling. The size of Eastern Europe’s
oil reserves is only about 3 percent of that of
the estimated proved oil reserves of the
U.S.S.R. Gas reserves are even smaller.
Most of this petroleum is concentrated in
Romania, which has about 89 percent of all
Eastern Europe’s proven oil reserves. In
1976, however, Romanian oil production
peaked and now appears to be in long-term
decline. If reserves are exploited at late
1970’s production rates, they will be ex-
hausted in a little more than 10 years.
Romania also holds Eastern Europe’s
largest gas reserves, about 40 percent of the
total. Here too declining production trends
are clear.

Forty percent of Eastern Europe’s coal
reserves, and almost all of its hard coal, are
located in Poland. These reserves have been
the sole source of net energy exports from
Eastern Europe, but recent events in Poland
put continued exports in considerable doubt.
The other major deposits, located in Czech-
oslovakia and East Germany, are coals with
low calorific value that have served as the
backbone of those countries’ primary energy
and electricity production.

ENERGY IMPORTS

East European net energy imports have
been rising rapidly. In every year since 1961,
Eastern Europe as a whole has been a net
energy importer, with imports rising to 23
percent of consumption in 1978. The rate of

increase, too, has been growing. One in-
dicator of this has been the recent rise in the
marginal import to consumption ratio, which
records the proportion of the increment to
consumption that is covered by net imports.
In recent years, two-thirds of the increase in
energy consumption has been covered by in-
creases in energy imports. The increasing
import/consumption ratio represents a
significant policy problem in that it creates
an added strain in export requirements
necessary to pay for the additional energy.
Almost all of these imports are of oil and gas
and the percentage of the latter is rising.

Figure 24 shows the growing importance
of net energy imports in Eastern Europe.
Some perspective may be gained by compar-
ing the East European energy situation with
that of Western Europe.5 In 1978 the coun-
tries of the European Economic Community
(EEC) produced 81 million barrels per day of
oil equivalent (mbdoe) or 438.7 million tons
of oil equivalent (mtoe), importing 54 percent
of all their energy. During the same year,
consumption in Eastern Europe was about
9.5 mbdoe (473.1 mtoe) and production 6.24
mbdoe (3 10.7 mtoe). Thus, it was necessary
to import only 23 percent of energy con-
sumed. But the EEC's far higher import de-
pendence is declining over time, and between
1974 and 1978 net imports to the EEC ac-
tually fell as North Sea oil production began.
The opposite is true in Eastern Europe
where import dependence is growing and
where there is no prospect of a North Sea.

THE ENERGY BALANCE

Figure 25 illustrates the strikingly domi-
nant position of coal in East European
energy consumption. In 1979, 78 percent of
the energy produced in the area was coal;

—
5International Energy Agency Organization for E;conomic

Coopcrat  ion and I)e\(>lopnlent (01’:(’1)1, }~~ttr,g) Bf//~/n{~Ji  ,~/”
OE(’1) (’~jf{n tri(,i  1!);./  1,97(~  ( I’aris: OF;(’1), 19S()),
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Figure 24.—Consumption, Production, and Net
Imports of Energy for All of Eastern Europe, 1960-79
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SOURCE Data are from CIA Energy Supplies in Eastern Europe A Statistical
Compilation, " ER 7610624, December 1979, and CIA, Handbook of
EcorrorrrIc .Sfatlsflcs ER 80.10452 October 1980

natural gas constituted 14 percent. and
nuclear and hydropower together 3 percent.
Poland, the mainstay of this production, pro-
vided 2.7 mbdoe (134.4 mtoe) in 1979—42
percent of all energy output for the region.
The second largest energy producer, Ro-
mania, contributed 17 percent in the same
year, but Romanian energy production has
been falling since 1976. Figure 26 illustrates
the crucial importance of Polish coal. Poland
was primarily responsible for increases in
energy production during the 1970’s. With-
out those increases the small output gains
made by other countries would have been
completely canceled by Romania’s decline.

Figure 25.—East European Energy Consumption
by Energy Source, 1960-78
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cent of total energy consumption; in Eastern
Europe in 1979, 57 percent of energy was
consumed in the form of coal. In contrast, oil
and gas-–which made up 74 percent of EEC
energy consumption-provided 40 percent of
the total in Eastern Europe. Consumption of
petroleum has increased over the last two
decades in Eastern Europe, but world price
rises have slowed that process. This gives
CMEA one advantage relative to the rest of
the world. As many nations attempt to
switch back to coal, Eastern Europe can
merely slow its transition to oil.

THE ROLE OF THE U.S.S.R.

The Soviet Union is overwhelmingly im-
portant as an energy supplier to Eastern
Europe. Table 62 shows estimated Soviet
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Figure 26.— Energy Production in Eastern Europe,
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crude oil and product exports to CMEA dur-
ing the 1970’s. The Soviet Union’s oil ex-
ports to all nine CMEA countries have gen-
erally been about 55 percent of its exports to
the world. In 1979, for example, the Soviet
Union shipped to CMEA 87.1 million tons
( 1.74 mbd) of crude oil and oil products, more
than half of all its exports (158.1 million tons
or 3.16 mbd). This percentage has remained
relatively constant, although the rate of
growth of Soviet oil exports to CMEA has
slowed. This reflects a reduction in total
Soviet oil exports over the past 5 years.

Even more important than the huge quan-
tities of Soviet oil shipped to Eastern Europe
is its relatively low price. This has con-
stituted a substantial subsidy. The average

Ch 9— East European Energy Options - 287
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price  per ton chargedl by the Soviet Union for
crude oil shipped to Eastern Europe in 1980
was about half of the world price.6 This price
is calculated according to a method, adopted
in 1975, called the ‘‘Five Year Moving Aver-
age."  This system uses world oil market
price averages over the previous 5 years as a
basis for annual price negotiations in intra-
CMEA oil trade. The result is a considerable
lag in CMEA prices for oil. The advantage to
Eastern Europe has been enormous. While
world oil market prices rose almost thirteen-
fold between 1972 and 1980, prices paid by
East European countries for Soviet oil rose
only about 4.5 times. In 1980, Soviet exports
to Western nations brought an estimated
average price of $230/ton, while export
prices to CMEA countries were $105/ton.
Assuming a subsidy amounting to the dif-
ference between the two prices, the 1980 sub-
sidy was 81.1 million tons x $125 = $10.1
billion. This was one-half the value of all
Eastern Europe’s exports to the West. If
East European nations were forced to pay
the full world market value for this oil, they
would have had to increase their dollar ex-
ports by 50 percent, or double their annual
hard currency borrowing. Such loans would
be very difficult, if not impossible, to Ob-
tain. 7 Conversely, by selling this oil on the
world market. the U.S.S.R. could increase its
hard currency, imports 50 percent. Obvious-
ly, however, the subsidy is so large that if
the Soviets tried to eliminate it quickly, the
result would be chaos for Eastern Europe.

I t must be noted, however, that Eastern
Europe actually imports Slightly more
energy from the Soviet Union than yhe total
of its net energy imports. The reason is that
while Eastern Europe has been a net im-
porter of energy from the Soviet Union, it
has also exported energy, mostly coal, to
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Table 62.–Soviet Exports to CMEA of Crude Oil and Oil Products, 1979-80

Exports to
Bulgarla . . . . . . . . . . . . . . . . 48
Czechosolvakia . . . . . . . . . 9.4
East Germany. . . . . . . . . . . 9.2
Hungary . . . . . . . . . . . . . . . . 4.0
Poland . . . . . . . . . . . . . . . . . 7,0
Romania. . . . . . . . . . . . . . . . —

CMEA-6 ., . . . . . . . . . . . . . . . 344
Cuba . . . . . . . . . . . , ... , , ,. 43
Vietnam . . . . . . . . . . . . . . . . —
Mongolia . . . . . . . . . . . . . . . —

CMEA-9 . . . . . . . . . . . . . . . . . 387

7.1 99 11.6 10.0 11.9 108 12.9 11,3 13.4 13,0 14.1 13.0 14.0
105 155 16.0 163 17.2 17.0 17.0 17.7 17.7 183 18.3 19,2 19.2
9 3 15.1 15.0 16.0 168 17.0 17.0 17.8 17.8 185 18.5 19.0 19.0
4.8 6.9 7.5 7.7 84 7,7 9.1 85 10,2 8.6 11.0 9.5 12,0
8 6 10.9 133 11.7 14.1 12.8 14.7 13.4 15.5 12.9 14.0 13.1 15.9
— — — —. — — — — — 0.4 0.4 1.0 1,0

403 58.2 63.4 61.7 68.4 65.3 70,7 68.6 74.6 71.7 76.3 73,8 81.1
6.0 58 8.1 6.0 8.8 6.2 9.2 6.4 9.6 6.7 9.6 7.0 10.0
0.4 – 0.4 –- 0.4 — 0.5 — 0.5 — 0.6 – 0.6
0.3 – 0.4 –- 0.4 — 0.5 — 0.5 — 0.6 – 0.6

4 7 . 0  6 4 0 72.3 67.7 780 71.5 80.9 750 85.2 78.4 87.1 80.8 92.3

Entire world . . . . . . . . . . . . . 668 95.8 93.1 130.4 110.8 1485 N A  1 5 2 , 5 N A  1 6 5 , 6 NA 1581 NA NA

C Crude T Crude plus products
NA = not available
a These are estimates necessitated by the fact that the Sovtet Unlon stopped reporting quantlty data on its energy exports in 1977, but they are probably fairly reliable in-

dlcators of actual shipments
b T hesf> are estimates but son)ewhat  Ies5 rel la ble I han the 1977-78 f(g ures T hey should  be taken only as I nd Icators  of genera I mag nltudes  In some cases the actual number

cou Id be eas!ly 1 ton larger or smal Ier

SOURCES The data through 1976 are from Sovle!  foreign trade yearbooks ( Vnestrnyaya  torgov/ya .SSSR) Figures concerning the proportion of crude and products for
Cuba, Vietnam, and Mongolla  are estimated Data beglnnlng  In 1977 are estimates based on CMEA,  Vneshayaya  forgovlya  (Stat lstlcal  Yearbook of the
Member-Countries of the Council for Mutual Economic Assistance) (Moscow “Statlstlka,” 1979 and 1980), and The ,/ourna/  of  Commerce

nonsocialist countries. In effect, Eastern
Europe as a whole is reexporting in the form
of coal some of the energy it imports from
the Soviet Union in the form of oil.

Table 63 shows estimated Soviet natural
gas shipments to CMEA in the last decade.
The Soviet Union only began to develop its
natural gas export capabilities in the 1970’s,
with the completion of the Orenburg (or
Soyuz) gas pipeline, the result of a 3 billion
transferable ruble joint development proj-
ect involving the U.S.S.R. and the CMEA-6.
Each of the East European countries pro-
vided some combination of equipment, labor,
and hard currency to buy Western equip-
ment for construction of the 2,750-km pipe-
line, 22 compressor stations, gas treatment
plant, and gas condensation unit at Oren-
burg. The pipeline began operating at full
capacity (transporting 15.5 billion cubic
meters or bcm of gas per year to Eastern
Europe) during 1980.

It is likely that most future increments in
Soviet energy shipments to Eastern Europe
will be in the form of natural gas. The im-

plications of this trend are important be-
cause, in contrast to oil, the Soviet Union
has not been subsidizing natural gas prices
paid by Eastern Europe. In fact, it appears
that while the Soviet Union has sold Eastern
Europe oil at one-half the world market
prices, it has sold gas at about the world
price level,

Table 64 provides a rough comparison of
average 1976 prices of Soviet oil and gas ex-
ports to both Eastern and Western Europe.
This table shows that Soviet gas prices to
Western Europe on a per calorie basis were
about one-half oil prices, 35 rubles/ton of oil
equivalent of gas compared to 68.6 rubles/
ton of oil. This is consistent with world prac-
tice: gas prices generally are lower on a
calorific basis than are oil prices, reflecting
the higher transport costs and the fact that
gas is an imperfect substitute for oil. In con-
trast, Soviet gas and oil exports to Eastern
Europe in that year cost about the same per
calorie—39.5 rubles/ton of gas v. 38.1 rubles/
ton of oil. Moreover, the gas price was ac-
tually higher than the average price to West
European countries.
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Table 63.–Soviet Natural Gas Exports, 1970-80

1970 1975 1976 1 977a 1978a 1979b 1980b

Bulgaria. . . . . . . . . . . . . . . . — 1.19 2.23 2.90 3.00 340
Czechoslovakia. . . . . . . . . 130 3.69 4,29 5.20 5.30 7.30
East Germany . . . . . . . . . . — 3.30 3,37 355 3.62 4.33
Hungary . . . . . . . . . . . . . . . — — 1,00 1,03 2.50
Poland . . . . . . . . . . . . . . . . . 1 00 2,51 2,55 2.77 2.76 3.99
Romania . . . . . . . . . . . . . . . — — — — — 0.75

Total, CMEA-6 . . . . . . . 230 10.69 1244 1542 1571 22.22
Total, all countries . . . . 330 19.33 25.78 3123 NA NA

5.80
8.10
570
383
5.56
1,49

30.48

55.00

NA = not available
aThese  are estimates necessitated by the fact that fhe  Soviet Umon stopped reporting quantity data on Its energy eXPOrts  In 1977. but they are probably fairly rellable  In.
dlcators of actual shipments

b These are estimates also but somewhat less reliable than the 1977-78 figures They should be taken only as indicators of general magnitudes the actual figures could differ
from these

Table 64.—Comparison of Unit Values for Soviet Gas and Oil Exports, 1976

1976 1979
Gas Oil Rubles per Gas Oil

B c m T o ed T o n B c m T o e T o n

Exports to:
West Germany . . . . . . . . . . . . . . . . . . . . 2 2 7 27.8 65.5 N A N A N A

Finland . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 7 3 57.8 80.9 N A N A N A

France . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5 6 31.3 66.4 N A N A NA
Italy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 0 17.1 6 5 0 N A N A N A
Austria . . . . . . . . . . . . . . . . . ., . . . . . . 3 3 5 40,9 6 5 4 N A N A NA
Average, West . . . . . . . ., ., . . . . . . . . 28.6 350 686 NA NA NA

Bulgaria. . . . . . . . . . . . . . . . . . . . . . . . . . . 334
Czechoslovakia. . . . . . . . . . . . . . . . . . . . 34.5
East Germany . . . . . . . . . . . . . . . . . . . . 277
Hungary . . . . . . . . . . . . . . . . . . . . . . . . . . 33.9
Poland . . . . . . . . . . . . . . . . . . . . . . . . . . . . 320
Romania . . . . . . . . . . . . . . . . . . . . . . . . . .
Average, CMEA . . . . . . . . . . . . . . . . . . 323

408 37.5
422 34.1
33.9 32.0
41 1 44.7
39.1 42.0

39.5 38.1

45 9a
45.9
50.5
50.6
49.5
51 1
489

561
561
61.7
619
60.5
630
599

64.4
561
55,3
76.0
716

—
64.7

NA = not available
Bcm BilIions of cubic meters
Toe Tons of oil equivalent of 1000 cubic meters of gas 0818 toe)
a Assumed equal to the Czech unit value

SOURCE Vneshnyaya torgovlya SSSR

If, as it appears, Soviet gas sold in East-
ern Europe is not being subsidized,8 one

8 ‘Set’ er:i] aclditi{)nal factors temper these gas prices, how-
eter. F’irst,  the official exchange ra tt~ understates the rate of
subsidy. Even at roughly equivalent gas prices at official ex-
change rates, Eastern Europe is receiving some implicit sub-
sidy in being able to pay for the gas with manufactured goods
sold to the Soviets at what are, in effect, inflated prices. Sec-
ondly, gas prices are complicated because of compensation
deals. For example, the Orenburg pipeline agreement in-
volved machinery and equipment, labor, and money capital in
exchange for gas. I t is possible that those East European in-
vestments of labor, money, and goods were overvalued rela-
tive to the final prices of gas.

possible explanation lies in the fact that
large gas shipments only began after the
1974 world oil increases, and the Soviets
must have been able to force through a full
market price for gas. This would have been
possible because even at that price, Soviet
gas remains attractive for Eastern Europe.
In any case, CMEA countries can buy addi-
tional increments of energy only at the world
market price, and the world price of gas is
still much lower than that of oil on a calorific
basis. Transport costs also make the closest
supplier the cheapest.



290 ● Technology and Soviet Energy Availability

1 -

. ..- - - - -
● .’

Photo credit Oil and Gas Journal

Orenburg gas pipeline

Imports of Soviet gas have, therefore,
grown rapidly. In 1977 these amounted to
about 15.42 bcm or 18 percent of the 70.7

million tons of the Soviet crude oil and prod-
ucts imported. By 1980 the Soviets were
shipping 30.48 bcm of gas to Eastern Eur-
ope. This equals 24.93 mtoe, or 31 percent of
the 81.1 million tons of crude and products
shipped to Eastern Europe that year.
Assuming that oil shipments from the
U.S.S.R. will not increase above 1980 levels,
the critical issues for Eastern Europe are
how rapidly the oil subsidy will be reduced,
and how quickly imports of natural gas will
increase.

These major themes—dwindling East Eu-
ropean energy reserves, rising imports, the
continuing importance of coal, and the over-
whelming importance of the Soviet Union as
an energy supplier—delineate the policy con-
text of future East European energy plan-
ning. The next two sections, on supply and
demand prospects for the 1980’s, investigate
critical opportunities for and constraints on
future East European energy strategies.

EAST EUROPEAN ENERGY SUPPLIES IN THE 1980’S

A centerpiece of the East European ener-
gy strategy is the commitment to increased
coal and nuclear development to cover in-
creases in demand over the next decade.
Almost all of the additional coal output will
be used in conventional powerplants, con-
densing stations, and cogeneration units.
Coal and expanded nuclear power together
will thus cover incremental electricity
demands. At the same time, petroleum will
be freed for use as chemical industry feed-
stocks, for automobile fuel, and other uses
where solid fuels are inappropriate. In
Romania, where state policies already pro-
hibit the commissioning of any new heat or
power stations operating on oil and gas, the
proportion of electricity generated from
these fuels is projected to drop from the cur-
rent level of 65 to 40 percent by 1990.9 Other
East European nations, lacking Romania’s

9 "WPC Host Country Romania Swaps Tools and Technol-
ogy for Crude, oil and Gas Journal vol. 77, No. 35, I)ec, 27,
1979, p. 76ff.

domestic petroleum reserves, have been at-
tempting to cover all of their incremental
energy needs with coal and nuclear power.
For example, Czechoslovakia employed this
strategy during its 1976-80 plan period, but
did not succeed by the amount originally
targeted. 10

Coal is likely to remain the predominant
source of domestically produced energy in
Eastern Europe, at least in the near future,
and official plans for the next 10 years fea-
ture expanded output of coal, particularly
lignite. Eastern Europe’s success in domes-
tic energy output over the next decade will
rest mainly on its ability to increase coal out-
put.

A second major source of energy will be
nuclear power. Despite the currently tiny
fraction of East European domestic energy
production (1.25 percent) accounted for by

10 "The National Economy . .,” 1980, p. ] 1. SW also Radio
Free Europe  (RI~P~),  Czechoslo~ak SR No. 4, tJan. 31, 1979,
pp. 1-2.
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nuclear power, future prospects for the in-
dustry are promising. It is the focus of one of
the major, and apparently rather successful,
cooperative efforts within CMEA. (See
below and ch. 4.) Finally, prospects for the
Romanian petroleum industry are poor. The
sections that follow explore the constraints
and options for each of these energy sectors,
as a foundation for the projection of future
net energy import needs.

THE COAL INDUSTRY

Table 65 summarizes the plans of various
East European countries for coal output in
the 1980’s. Since the quality of information
varies considerably for different countries,
these data should be viewed only as general
approximations. All six countries are plan-
ning a major expansion of coal output, most-
ly lignites. Taken together, the plans sug-
gest a growth rate of lignite and brown coal
production of 5.4 percent per annum during
1980-85, and a growth rate of 3.8 percent for
hard coal production during the same period.
Lower growth rates are projected for the sec-
ond half of the decade, but these are less cer-
tain, as a number of the countries have not
yet announced formal plans.

The projected growth rates for coal are
ambitious. During the last 5 years (1975-80)
lignite and brown coal output grew 2.9 per-
cent and hard coal grew 1.9 percent per year.

1980 production was slightly below that of
1979, reflecting a drop in Polish coal produc-
tion, and continued stagnation in Hungar-
ian, Czech, and East German output. The
plans for the 1980’s thus call for a doubling
of the growth rates of the past 10 years, and
a substantial improvement over 1979-80 per-
formance. While this is not impossible, there
is normally a considerable lag between the
time that the decision is made to increase
output, and the actual completion of the
mine capacity necessary to implement this
decision. Investment processes to increase
lignite production have, to some extent, been
set in motion in all six East European coun-
tries. When these investments will begin to
bear fruit, and what type of coal will be pro-
duced, remain to be seen.

There are at least three potentially serious
obstacles to the fulfillment of coal output
targets. The first applies mainly to open-pit
mining of lignite and is a technology con-
straint: East European machinery in this
area is apparently of low quality, but plan-
ners are reluctant, or unable, to approve
large imports of Western equipment because
of severe foreign currency constraints. Sec-
ond, there may be labor problems in under-
ground mining of both brown and hard coals.
Finally, there may be an environmental con-
straint, again associated primarily with
lignites. The following sections briefly dis-
cuss each of these problems, describe intra-

Table 65.— East European Plans for Coal Output in 1985 and 1990

(1980 estimate) 1985 (plan) 1990 (plan)
Total Total Total

HC BC + LIG Mtnat Mbdoe HC BC + LIG Mtnat Mbdoe H C  B C  +  L I G  M t n a t  M b d o e

Bulgaria . . ., 0 31 31 0.12 0 37 37 0.15 0 45 45 0.18
Czechoslovakia . . . . 28 95 123 0.91 28 104 132 0.96 28 109 138 0.99
East Germany ., . . 0 250 250 1.05 0 275 275 1.16 0 300 300 1.26
Hungary. . . . ... . 3 23 26 0.14 3 32 35 0.18 3 34 37 0.19
Poland . . . . . . . 193 37 230 2.30 235 85 320 3.20 260 115 375 3.75
Romania . . . . . . . . . 8 32 40 0.20 13 74 87 0.44 15 82 97 0.49

Total . . . . . . . . . . . 232 467 700 4.72 279 607 887 6.09 306 685 992 6.86
— —

HC = hard coal BC = brown coal LIG = Iignites. Mtnat = million tons in natural units: mbdoe = million barrels per day of 011 equivalent Hard coal contains at least 57
million kilocalories per ton.
All tonnages rounded off to the nearest ton. Thus some "0"s simply indlcate a figure of less than 0.5 tons, and some totals will not equal the sum of the components of
the columns due to rounding

SOURCE Off Ice of Technology Assessment
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CMEA cooperation in coal, and evaluate the
feasibility of plans to increase coal output.

Technology
The Polish and Czech cases, about which

there is a good deal of information, illustrate
the types of measures which East European
nations are taking to increase lignite produc-
tion. Hoping to set aside as much hard coal
as possible for export, Polish planners are
pushing lignite for domestic consumption.

Much of Poland’s planned expansion of
low-calorie coal and electric power centers on
the Belchatow Power Plant and the Szcezer-
cow lignite mine. The Belchatow station is
designed to have twelve 360-MW generators
by 1985 (completion of which may be de-
layed by such problems as water incursion).
The entire station will run on lignites with
calorific contents ranging from 1.600 to
1.900 kilocalories/kg.11 At full capacity, the
station should produce 26.5 billion kWh of
electricity per year, the equivalent of 23 per-
cent of all the electricity produced in Poland
in 1979. A second station (Belchatow II),
with a total generating capacity of 2,880
MW, is to come online in the period 1985-90.
This complex is the major source of Polish
incremental demand for lignites in the
1980's. Between 1980 and 1985, the complex
will use 33 million tons of lignite, or 87 per-
cent of the total increase in Poland’s planned
lignite production.12

While it is difficult to judge the progress
of the Polish project, there are indications of

11  ~~~Udi~,  OP. ~i t., p. 1s, r~p~rts  these calOrific values for
the coal and calls it “lignite.”’ Bartosetrich cal]s it “brown”

coal of approxima tel:’. 2,000 kilocalories kg. See Abignev Bar-
tosel’ich,  “The Sign] flcance of Cooperation in the I,ong-Term
])e~relopment  of Ejnergy in Peoples’ Repub]ic of Poland, ”
Ekonomicheskoye  sotrudnichestuo  stran-chlenou  SEV, Feb-
ruary 1980, pp. 37-42. The calculations assume that the lower
figure is correct.

12 These calculations assume a 70-percent load factor in the
stat ion and 40-percent efficienc~’. F;ach 1,000 k~’h equals
0.0875 toe, and at 40-percent efficiency!’, it will require 0.219
toe to produce that 1,000 kWh. The hgnites  feeding Belch-
atow run from 1,600 to 1,900 calories. Assuming the a~’erage
is 1,750, they conk’ert at O. 175 toe. Thus 1,000 k~rh, which re-
quire 0.219 toe, will require 0,2190.175 = 1.25, or 0,00125
tons of lignite per kl$’h. 26.5 billion klf’h multiplied b~’
().001 25 yield 33.125 million tons of lignite to produce the 26.5
billion k~’h.

problems similar to those which have devel-
oped in Czechoslovakia in attempts there to
expand lignite production. First, open-pit
mining equipment of East European design
is evidently inferior in quality to comparable
Western equipment; it breaks down fre-
quently, causing delays in removing over-
burden, mining the coal, and moving it by
conveyor belt. The Czechs, who have re-
ported repeated problems with excavators
and conveyors, were finally forced to import
conveyors from the West. A second problem
is that East European suppliers of mining
equipment are not meeting their orders on
time. It may well be that the sudden increase
in demand for mining equipment is pushing
the suppliers beyond their capabilities. At
the same time, severe hard currency short-
ages preclude imports of high-quality West-
ern mining equipment. These common and
recurring problems suggest that East Euro-
pean plans to expand lignite production may
be overly ambitious.13

Labor
A second potentially important impedi-

ment to the fulfillment of East European
plans for expanded coal output lies in the un-
willingness of the labor force to work long
hours in underground mines. The labor con-
straint is a key to Polish coal production, but
it is also significant in Hungary, where new
brown coal mines run 24 hours a day, 6 days
a week; and in Romania, where miners in the
Jiu Valley have shown reluctance to work for
low wages.

Indeed, Poland’s plans for hard coal–
about 42 million tons, constituting almost all

13 Hungary may be the one CMEA country that has tried to
directly deal with the technology problem by buying the
proper equipment in the Wrest, and then using it effecti~elv.
In the earl}’ 1970’s it completed construction of the Visonta
Thorez Open-Pit mine which was then responsible for a 20-
percent increase in the output of surface-mined coal. It was
equipped with what was called “world le~’el technolog~’,
Judging from the pictures accompanj’ing the story, this con-
sisted of Western equipment. ,N’epsza hud,sug, Dec. 7, 1980, p.
1. The Hungarians are now finishing construction of two
highly mechanized brown coal mines, Nlarkushegy and Nag-
~’eg?’haz, which will increase brown coal production by 9.6
million tons by the mid- 1980’s, an increase of 40 percent.
Again, it would appear that they are relying heavily on West -
ern equipment.
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of Eastern Europe’s planned increment to
1985—seem unattainable. Goals for lignite
production increases in all the countries of
Eastern Europe amount to 140 million tons,
but in calorific value this equals only 30
mtoe. If Polish targets for hard coal are not
met, two-fifths of Eastern Europe’s pro-
jected coal increment will be eliminated.

Nevertheless, it is difficult to imagine how
such growth in Polish coal output can be at-
tained. Increased production in the 1970’s
was made possible by the implementation of
a four brigade system of working the mines,
supplemented with overtime and, more re-
cently, Sunday work. This effort was part of
a frantic search for hard currency export-
able brought on by Poland’s severe debt
problems. One source of Polish labor unrest
in the summer of 1980 was the rapid pace of
mining activity, and one concession won was
reversion to a 5-day workweek. Polish hard
coal output for 1980 fell to 193 million tons,
14 million tons below plan. The original 1981
plan of 188 million tons was abandoned in
midyear after output during the period
January-June amounted to only 81.3 million
tons. Now planners feel that they can
achieve approximately 170 tons for all of
1981 only if workers will again agree to work
6 days a week; otherwise, an output of 160
million tons—41 million tons below the 1979
peak of 201 million tons—appears likely. 14

As of this writing, no one can say how the
Polish situation might be resolved, and in
particular, how the resolution will affect coal
production. Certainly the old targets of 235
million tons in 1985 and 260 million tons in
1990 seem unattainable, having been con-
structed on the now impossible assumption
that Polish coal mines could be worked 7
days a week. On the other hand, the low coal
outputs in 1980-81 are surely below what is
possible with given capital stock and a nor-
mal 5-day workweek.

14 See RFE. Polish SR No. 10, May 9, 1979, pp. 1 -4; and
RFF;, Polish S[{ No. 1, .Jan. 26, 1981, p. 13: }{F’F:, Polish S1{
No. 12, ,Jul~’  3, 1981, p. 14; and Petrolf>urn  Econo mist,” August
1981, p. 359.

Environmental Costs

Environmental costs form another poten-
tially important political and economic con-
straint on lignite production. Two major
problems are the loss of land to other uses as
open-pit mines are developed, and the effects
on air and water of mining and coal burning.

The land costs have not been quantified,
but they are potentially important. In both
East Germany and Czechoslovakia, coun-
tries which are heavily engaged in open-pit
mining, cities and rivers have been moved to
obtain access to coal deposits.15 Aside from
the enormous costs in capital and labor, the
dislocation of people and the disruption of
the countryside may create popular dissatis-
faction which cannot be discounted.

Even more serious, however, are the air
and water pollution which result from heavy
reliance on coal. Environmental damage
caused by coal mining dates back to the
1950’s in Eastern Europe. At that time
heavy fallout of particulate matter and emis-
sions from chemical plants in some areas in
Czechoslovakia reduced morning light by 50
percent, killed 37,000 spruce trees, and cut
90 percent of the ultraviolet rays.16 These im-
pacts evidently presented enough of a politi-
cal problem that the Dubcek government re-
sponded by halting work in the North Bohe-
mian brown coal basin in 1968. Today official
statements recognize the environmental
problems associated with open-pit mining. ”
While there is insufficient evidence of how
deep feelings run, it seems possible that ma-
jor attempts to increase coal output will do
enough damage and displace enough people
to turn this into a political issue.

15 Leslie Dienes, “Energy Prospects for Eastern Europe, ”
~;ncr~~~ ~(~licj’,  June 1976, p. 126; V. 13eliano~’, “11’orking Suc-
cesses of the Miners, Ekonomiche.~ka>a gazc~ta,  Feb. 9,
1978, p. 21.

‘“,J, (;. Polach, “The Det’elopment of Energ}’  in East Eur-
ope, “ ‘ in ,Joint F;conomic Committee, Subcommittee on For-
eign Economic Policy, U.S. (’ongress,  Ecf)n{)mic  l)f~r ‘f~l-

opmf>n  ts in C’()[I  n tn”e,s  of F;as tern F.’u  r[)pc (Jtrashington, 1), (’.:
(J. S. (lokernment Printing office, 1970), p, 360,

‘-R F’P; , Czechoslo\’ak S}{ No. 4, tJan. 31, 1979, p. 2.
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CMEA Cooperation in Coal
There are currently no joint CMEA coal

mining efforts, but some cooperative activi-
ty is aimed at developing coal-fired plants
using low-calorific coals, and at cogeneration
from conventional plants. For example, Bul-
garia and the U.S.S.R. are reconstructing
power stations to burn low-calorie coals
without prior preparation. East Germany,
the U. S. S. R., Poland, and Hungary are work-
ing on a joint project in East Germany in-
volving the construction of mines and power
stations for low-calorie coal. At various
research institutes, cooperative work is be-
ing conducted in cogeneration, high-produc-
tivity steam boilers, and centralized steam
production. However, none of the coopera-
tive CMEA projects hold real promise of in-
creasing coal supplies in the next decade.
Such efforts may have some effect in effi-
cient utilization of coal, but even in that area
the joint R&D effort is modest. Prospects for
East European coal in the next decade will
depend to a great extent on the initiatives
taken by individual countries.

The Feasibility of Meeting
Coal Output Targets

The success of aggregate East European
plans for the coal industry rests on devel-
opments in Poland and Romania. These two
countries account for all of the planned incre-
ment to hard coal production in the 1980’s,
and 65 percent of the planned 140-million-
ton increase in brown coal and lignites. This
equals approximately 80 percent of planned
increases when these figures are converted
to tons of oil equivalent. The key problem in
evaluating these targets is the uncertainty
associated with the Polish crisis. At the very
least, it seems impossible for Poland to re-
introduce 7-day workweeks for miners.

Mindful of these uncertainties, OTA has
constructed “best” and “worst” case esti-
mates for coal output. Table 66 summarizes
these best and worst case projections, and
compares them to plan targets.

Table 66.—Projected and Planned East European
Coal Production (million barrels per day of oil equivalent)

1980 1985 1990

Actual . . . . . . . . . . . . . . . . . . . . . . . 4.72
Plan . . . . . . . . . . . . . . . . . . . . . . . . . 6.09 6.86
Best case projection . . . . . . . . . . 5.46 5.98
Worst case projection . . . . . . . . . 4,99 5.44

SOURCE Office of Technology Assessment

For Poland, the best case assumes that
output levels in 1985 will reach 210 million
and in 1990 220 million tons (as opposed to
the planned targets of 235 million and 260
million tons). These best case figures are still
above what the Minister of Mining has im-
plied are possible; they assume a settlement
of labor troubles, some new investment, and
productivity improvements. OTA’s worst
and increasingly probable case assumes that
although output will fall below long-term
trends in the early 1980’s, it will recover in
the latter half of the decade, reaching 190
million tons in 1985 and 200 in 1990. Current
events in Poland are a reminder that things
could be worse in 1985 than even this worst
case. But the year 1985 here is merely repre-
sentative of the mid-1980’s, and it is unlikely
that the current level of chaos in the Polish
economy can or will be sustained for that
long. This is, therefore, not the worst imagin-
able case (which is no coal output), but rather
the worst case within the range of likely coal
outputs.

Romanian plan targets appear to be no
more realistic. Indeed, since 1977 these have
been consistently underfulfilled. In 1980, for
example, Romania planned to produce 54
million tons of of coal, but probably attained
an output of no more than 40 million tons.
The situation has been serious enough that
the army has been called in to assist the
miners.18 While it is difficult to estimate

18 RFE, Romanian SR No. 18, Dec. 10, 1980, p. 15. It seems
certain that they will not meet the 1979 plan, but the figure of
40 is a guess which assumes that they underfulfill in 1980 by
the same amount they underfulfilled in 1975.
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future output, OTA projection of a reason-
able best case is 60 million tons in 1985, 20
million tons above actual performance in
1980. Since there are no Romanian plan
figures now available for 1990, projections
are necessarily speculative. But it would ap-
pear unlikely that total output could rise
above 80 million tons for that year. A worst
case projection would put 1985 output at 40
million tons, and 1990 output at 60 million
tons.

The other countries of Eastern Europe are
less important in coal production, but if their
planned targets are taken as a best case, and
somewhat lower levels as a more realistic
case, it appears unlikely that Eastern Eur-
ope will be able to attain regional production
goals. Even under the best case conditions,
therefore, the combined coal output for
Eastern Europe as a region is likely to grow
only half as much between 1980 and 1985 as
planned (0.74 mbdoe or 36.8 mtoe v. 1.37
mbdoe or 68.2 mtoe).

THE NUCLEAR POWER
INDUSTRY

Nuclear power is the only other feasible
source of substantial increases in domestic
energy production in Eastern Europe, al-
though at the moment it contributes only a
small portion of the electric power produced
in the region, Eastern Europe’s nuclear
power program has been behind schedule for
some time. As late as 1976, forecasts of
10,000 MW of installed nuclear capacity by
1980 were common.19 But in 1979 installed
nuclear capacity in the six countries was
3,100 MW, or about 3.4 percent of total gen-
erating capacity. This amounted to about 4.7
percent of all electricity generated in
Eastern Europe during that year.20 In 1980
installed capacity was increased to 4,440

— . . — —
19 For 1976 forecasts, see Figyelo, Sept. 11, 1976, p. 9; M.

\’irius and ,J. Balek, “Co(lperation Between  (’NI ~; A (’oun tries
in Securin~  Suppl it’s of F’uels and F; nerg~, ” ( ‘zefh~~ sl{~ [ ‘(1A
F;(onomi(>”  I)l,g(’i  t, No. 8, !kIa? 19’76, p. 39.

20 These calculations simply assume  a O.i’ load factor for nu-
clear powvrplant  ~, and then di~ide t hc elect ric. it ~’ generated
a t that load fac t or b.v a 11 clt’c t ri (’i I ~’ ~renw-a t ed t ha t y’t>a r.

MW by the addition of new reactors in Bul-
garia, Czechoslovakia, and Hungary.

Current plans for nuclear power produc-
tion contrast sharply with past performance.
The six individual East European country
plans, added together, call for a fourfold
capacity increase between 1979 and 1985,
and a tripling of that between 1985 and 1990
(see table 65). These plans depend heavily on
an extremely complex cooperative CMEA ef-
fort involving specialization and cooperation
in the production of, and trade in, equipment
for nuclear powerplants. This program aims
at raising nuclear capacity to 37,000 MW by
1990. With the exception of Romania, which
is developing its own industry using Cana-
dian “Candu” reactors, East European
nuclear power is being built with Soviet
technology -Soviet-designed VVER-440 re-
actors, produced in Czechoslovakia and the
U.S.S.R. These 440-MW pressurized water
reactors are apparently both reliable and
economical. Another series of Soviet reac-
tors, the 1,000-MW VVER-1000, is now un-
der development and in the mid-1980’s East
European countries plan to commission sta-
tions using the new design. (see ch. 4 for a
detailed description of the Soviet nuclear
power industry). Plans call primarily for
VVER-440 reactors to be introduced
through 1985, and for VVER-1000s to be
added thereafter. One exception is Bulgaria,
which hopes to have a VVER-1000 in opera-
tion by 1985. Romania hopes to produce its
own 660-MW “Candu” reactors and to have
six of these operating by 1990.21

Two joint enterprises have been estab-
lished to assist in this effort. One, Interatom-
istrument, oversees the manufacture of high-
technology equipment for nuclear power-
plants; another, Interatomenergo, handles
shipment of equipment, parts, materials,
and apparatus for nuclear powerplants. It
has already been decided that two 4,000-MW
nuclear power stations will be constructed in
the Ukraine with Polish, Hungarian, Czech,
and Romanian participation. Repayment to

— —  —
21 RFE, Romanian SR No. 2, February 1981, pp. 12-13.
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Eastern Europe will be in the form of elec-
tricity, shipped via 750-kV powerlines. The
first of these powerlines, between Albertirsa
near Budapest in Hungary and the Ukraine,
was completed in 1978.

The first Ukrainian 4,000-MW station is
scheduled to be completed in 1984-85.
Czechoslovakia, Poland, and Hungary will
pay half of the estimated total cost of 1.5
billion transferable rubles (TR). Poland’s
contribution of 400 million TR will be made
in goods and services; the Czechs will cover
240 million TR through supplying equip-
ment and machine tools; and the Hungarians
will supply 110 million TR. Half of the
capacity of the new station will be dedicated
to shipments to each of the East European
nations in proportion to their contributions
to its construction. A second 4,000-MW sta-
tion, Konstantinovka, is projected for the
latter part of the decade, but the details re-
main unclear. In addition, draft agreements
on cooperative development of atomic cogen-
eration units and atomic boilers for produc-
ing steam for industry are in preparation.
CMEA agreements on specialization and
cooperation in manufacturing generally lack
substance, but it appears that those relating
to the nuclear power industry may be excep-
tions. The most plausible explanation for the
exceptional efforts being made in the area of
cooperative nuclear programs is that Soviet
leaders recognize the importance of East
European development and are determined
to retain control of the technology.

One great attraction of nuclear power is
that it relieves pressure on the coal industry,
which otherwise would be called on to pro-
vide the fuel necessary to generate equiv-
alent amounts of electricity. But while the
amount of coal “displaced” by an extensive
nuclear power program could be significant,
nuclear development will not much diminish
the importance of Eastern Europe’s coal in-
dustry.

Assuming that it replaces a conventional
thermal powerplant working at 40-percent
efficiency, a new 440-MW reactor operating
at 70-percent capacity can displace 2.94

million tons of lignite per year.22 Nuclear
powerplants are now usually built with at
least four VVER-440s (i.e., with installed
capacities of 1,760 MW). Commissioning
such a plant would thus obviate the mining
of nearly 12 million tons of lignite per year.
This amount of lignite equals 2.3 mtoe or
0.047 mbdoe. The best case increase in coal
output between now and 1985 was 0.74
mbdoe. Thus, it would take almost sixteen
1,760-MW nuclear powerplants (each with
four 440-MW reactors) to match that incre-
ment. This is clearly impossible. Even in the
best case, therefore, nuclear power’s con-
tribution to increased supplies of domestic
energy in Eastern Europe in the 1980’s will
be much smaller than that of coal.

The potential obstacles to fulfillment of
nuclear targets differ sharply from those
likely to be encountered with coal produc-
tion. As in the U. S. S. R., there are no East
European counterparts to the Western anti-
nuclear groups. Nuclear power is officially
considered much cleaner than coal, and
therefore a very attractive energy source.
Press reports include little discussion of
safety issues, and individuals who may
worry about the safety of nuclear power
have no easy way to express their concern.
Barring an accident near a major population
center (a prospect not to be dismissed since
current plans call for cogeneration using
nuclear reactors situated in heavily popu-
lated areas), it is unlikely that safety and en-
vironmental concerns will impede the devel-
opment of nuclear power. Labor problems
are also unlikely to be a major factor, since
the nuclear industry is not as labor-intensive
as the coal industry.

22 A new 440-MW reactor operating 70 percent of the time
can produce 2.6981 billion kWh of electricity per year (24
hours per day x 365 days x .70 x 440 MW = 2.6981 billion
kWh). Modern fossil-fired plants can produce 1,000 kW of
electricity using approximately 0.218 toe of energy equiva-
lent inputs. 1,000 kW equals approximately 0.0875 toe of en-
ergy, and therefore energy out divided by energy in is 0.0875/
0.218 = 0.4 efficiency of energy conversion. A 440-MW lig-
nite-fired plant working at that efficiency level will require
2.6981 billion kWh x 0.000218 mtoe = 0.588 mtoe of energy
inputs per year. Assuming the lignite inputs average 0.2
mtoe per ton, that requires 0.58/0.2 = 2.941 tons of lignite.
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The two potentially significant con-
straints on the development of nuclear
power in Eastern Europe are technology and
capital costs. While there appear to be few
problems with the VVER-440 reactors, the
introduction of new VVER-1000s and their
attending support equipment is tantamount
to an experimental program and delays are
not unlikely. The capital costs of nuclear
power may also impede the realization of
plans for nuclear power development in the
1980’s. Nuclear powerplants are huge,
highly visible investment projects. If, as
seems likely, East European GNP growth
rates are low during this decade, the need to
maintain living standards might result in a
slowdown in nuclear power development,
and possibly a heightened interest in conser-
vation.

The Feasibility of Meeting Installed
Nuclear Capacity Targets

East European plans for 1985 nuclear
power capacity appear to be fairly realistic
(see table 67). These foresee a capacity of
12,000 MW in 1985, 2,000 MW above mid-
1970’s forecasts for 1980. This installed

capacity would support electricity produc-
tion amounting to 0.320 mbdoe (15.9 mtoe).
Most of the planned increment for the
1980-85 period is associated with the in-
troduction of additional VVER-440 reactors,
with which the East European and Soviet
power industries now have considerable ex-
perience. Therefore, 12,000-MW installed
capacity in 1985 can be viewed as a reason-
able best case. A worst case could assume
that Bulgaria’s VVER-1000 is not oper-
ational until after 1985, that the Czechs only
manage to achieve the low end of their plan
(2,200 MW of capacity operating in 1985),
that the Poles can get none of the capacity at
Zarnowiec operational in 1985,23 and that
Romania’s first reactor does not make its
scheduled commissioning in 1985. It is en-
tirely possible that all of these delays could
coincide. Under these worst case conditions,
9,250-MW capacity might be in place by that
year, which would produce 56.66 billion kWh
or 0.247 mbdoe (12.3 mtoe) of electricity.

It is difficult to determine best and worst
cases for nuclear power for 1990 since in-

23 ‘See RFE, background report No. 11 -Eastern Europe, Jan.
20, 1981.

Table 67.— Nuclear Power Capacity, and Production of Electricity From Nuclear Powerplants,
1979 (actual), and Planned for 1985 and 1990

Actual Planned
1979 1985 1990

Capacity Production a Capacity Production a Capacity Production
(mkW) (bkWh) (mbdoe) (mkW) (bkWh) (mbdoe) (mkW) (bkWh) (mbdoe)

Bulgaria . . . . . . . . . . . 0.88 54 0.024 2.76 16,9 0.074 3.76 231 0101
Czechoslovakia . . . . 0.44 2.7 0.012 2.42 14,9 0.065 10.52 67.5 0,295
East Germany. . . . . . 1 76 10,8 0.047 (3.52) b (21 .6)b (0.094) b (3.52+)d (21 .6+)d (0.094+)d

Hungary . . . . . . . . . . . 0 0 0 1 76 10.8 0.047 (2.76)e (16.9) e (0.074) e

Poland . . . . . . . . . . . . 0 0 0 0.88 5.4 0.024 4.90 30.1 0.132
Romania. . . . . . . . . . . 0 0 0 0.66 4.1 0.018 3.96 23.9 0.104——. ———
Eastern Europe,

—

total . . . . . . . . . . . . . 3.08 18,9 0.083 12.0 73.7 0.320 37.00’ 226.9’ 0.991 c

a These are estimates assure Ina a O 7 load factor
bThis is the German  Democratic RePubll~~  1980 ~Ian ~u~te  OTA had no information for 1985 or 1990, and assumed that the GDR planS to fulflll thts  early  VerSlon Of the

1980 plan by ?985, and that more plants are planned (n 1990
cTh IS IS an independent est I mate of total nuclear capac!ty  by 1990 The elements I n the CO I umn add up to 2942 mkWh Some of the remain I ng u nex plalned  portion must

be In the East German plans, and whatever IS left apparently represents upward plan revision(s) that have not been publlshed
d A~sumes that the German Democraflc  Republl~  plans  rnor~ capacity by 1 g$lo than  the  plan (guessed) for 1985

SOURCE Office of Technology Assessment
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formation on the plans themselves is in-
complete. Several sources indicate that all
CMEA countries except the U.S.S.R. plan to
have a total nuclear capacity by 1990 of
37,000 MW24 (see table 57). The available
fragmentary 1990 official plan data shows
that over the 1986-90 period Czechoslovakia
apparently expects to bring on line eight
VVER-1000 reactors; Poland, at a much
earlier stage in its nuclear program and
therefore less experienced, is planning to add
four; and Bulgaria’s target calls for the con-
struction of an additional two. By 1990
Romania plans to have six Candu reactors in
operation, at least three of which will be pro-
duced by the Romanians themselves under
Canadian license. Romanian expectations for
solving both the problems of construction
and manufacturing of nuclear reactors in the
next decade are especially ambitious. The
country first 660-MW reactor is not
scheduled for commission until 1985.

Based on past experience, OTA believes
that goals for nuclear power development
which rest on the timely installation of all of
the planned reactors are too optimistic to
serve as a best case projection. A realistic
best case would assume that some, but not
all, of the VVER-1000 reactors are in opera-
tion by the end of the decade, and that total
capacity reaches about 30,000 MW. This
assumes that Poland and Romania each fall
2,000 MW short of their 1980 targets, and
that Czechoslovakia falls 3,000 MW below
its plans. The scenario is still optimistic in
that it assumes no slippage in Bulgarian and
Hungarian plans. This best case projection
for 1990 is 7,000 MW below the estimates
referred to above by East European sources.
If there are considerable investment con-
straints, or if there are significant difficulties
in introducing the large VVER-1000 reac-
tors, a worst case for 1990 would be total
nuclear capacity of 20,000 M W (see table 68).

Even under best case conditions, nuclear
—.—— —

24 Iu. Savenko and M. Samkov, “Cooperation of the Mem-
tJer-Countries of CNIEA in the Development of Electric
Energy, ” Ekonomicheskoye  sotrudnichestuo  stran-chlenov
SEV, February 1980, p. 52.

power generation is likely to supply only a
small increment to the growth in domestic
energy production through the end of the
decade. In the best case, production will
reach 184 billion kWh in 1990 (0.804 mbdoe
or 40 mtoe), accounting for a little over 1 per-
cent of the yearly growth rate in energy pro-
duction to 1990. If, instead, the worst case
obtains, then the 20,000-MW capacity (0.536
mbdoe or 26.7 mtoe) would add 0.6 percent
per annum to the growth in energy produc-
tion over the same period.

It is interesting to compare feasible
nuclear and coal production increments to
get a sense of the contributions each is likely
to make to Eastern Europe’s energy supply
in the next decade. Total energy production
in Eastern Europe in 1979 was 6.737 mbdoe
(336 mtoe). Production in 1980 was certainly
no higher, due to leveling coal output. Under
the best case conditions, nuclear power will
add 0.201 mbdoe (10 mtoe), 3 percent of 1979
production, by the year 1985. In the best
case coal could contribute more than four
times that amount of energy over the same
period, 0.86 mbdoe (43 mtoe). The worst case
for coal is nearly equivalent to the best case
increment to energy supplies from nuclear.
Under the best of circumstances, by 1990
nuclear could provide a 0.684-mbdoe (34.1 -

Table 68.—Planned and Projected Nuclear Capacity
to 1990 (million barrels per day of oil equivalent)

—
1990

1979 1985 1990 (Coal)

Actual . . . . . . . . . . . . . . 0.119
(out of

6.37 total
energy

produc-
tion)

Plan . . . . . . . . . . . . . . . . . . . . . . . . . 0.320 0.991 a (6.86)
Best case projection . . . . . . . . . . 0.320 0.803 (5.98)
Worst case projection . . . . . . . . . 0.247 0.536 (5.44)

Best case Increment provided by nuclear (1979-90) = 0.684
Worst case increment provided by nuclear (1 979-90) = 0.417
Best case increment provided by coal (1979-90) = 1.36
Worst case Increment provided by coal (1979-90) = ,62

a 

Estimate Using 37000 MW and a load factor of O 7
SOURCE Off Ice of Technology Assessment



Ch. 9—East European Energy OptIons - 299

mtoe) increment to 1980 total energy produc-
tion; under the worst case nuclear power in
1990 would provide a 0.417-mbdoe (20.8 -
mtoe) increment. Coal, on the other hand,
would provide under best conditions 1.36
mbdoe (67.7 mtoe), and under worst condi-
tions an increment of 0.62 mbdoe (30.9
mtoe), by 1990. In sum, even in the best of
circumstances, throughout the 1980’s nucle-
ar power will provide no more of an incre-
ment to domestically produced energy in
Eastern Europe than coal.

SOVIET ELECTRICITY
EXPORTS TO

EASTERN EUROPE

Soviet electricity exports to Eastern
Europe have never been large. In 1979 these
amounted to 12.6 billion kWh, about 3 per-
cent of Eastern Europe’s own electricity pro-
duction that year. One important constraint
on exports of electricity has been the lack of
high-voltage transmission lines to link up
with the East European system. The previ-
ously mentioned 750-kV line running from
the Soviet Ukraine to the Hungarian electric
power grid near Budapest was the first step
in breaking this bottleneck. The Soviets
built the portion of the line within their
borders, while the Hungarians built the rest
with Polish and Czech assistance. At full
capacity of 6.4 billion kWh the line will in-
crease Soviet electricity export capacity
about 50 percent above 1978 levels.25 This
line accounts for all of the increment to
Soviet electric energy export capacity to
Eastern Europe in 1978 and 1979.

The transmission network will grow fur-
ther. When the two jointly built Ukrainian
nuclear power stations are operating at full
capacity in the latter half of the decade, 20
billion to 22 billion kWh of electricity will be
shipped to Eastern Europe through the com-
pleted Hungarian line, and two similar lines
to Poland and Romania. This will triple pres-

 25 Leslie Dienes and Theodore Shabad, The Soviet Energy
Y},st(tn  1{(.s~j~~rc~  1’,sP  (In(i l’(~lic~(s {M’ashington.  1).(’,: F’. 1{.
L~’instOn & Sons, 1 979), pp. 2~19-40,

ent levels of Soviet exports of electricity to
Eastern Europe.

In the absence of projections for total elec-
tricity production in Eastern Europe in the
1980’s, it is difficult to say how large the con-
tribution of imported Soviet electricity will
be. An additional 20 billion to 22 billion kWh
of electricity would amount to 0.096 mbdoe
(4.8 mtoe), or less than 25 percent of the
worst case increment to domestic energy
supplies coming from nuclear power in the
next 10 years. Clearly, the exports of elec-
tricity from the Soviet Union will not make a
contribution as large as is likely to come
from coal and nuclear power development.

OTHER DOMESTIC SOURCES
OF ENERGY

Romania is the only significant East Euro-
pean producer of petroleum, supplying most
of Eastern Europe’s oil and two-thirds of its
gas in 1979. However, Romanian output of
both oil and gas has been declining since
1977 and it is generally agreed that this
trend will continue. Romanian plans call for
maintenance of oil production at the 1979
level (0.25 mbd or 12.4 mtoe) and a reduction
in natural gas production to 0.51 mbdoe or
25.4 mtoe (down from 0.61 mbdoe or 30.4
mtoe in 1979). Hungary, which produces
0.04 mbd (1.99 mmt) of oil and 0.11 mbdoe
(5.48 mtoe) of gas expects to maintain, but
not increase, those levels. Poland’s natural
gas production plans are unknown, but it
seems unlikely that output will increase
significantly. Therefore, it is realistic to
assume that East European hydrocarbon
production, which totaled 1.22 mbdoe (60.8
mtoe) in 1979, will probably fall to about 1.10
mbdoe (54.8 mtoe) for the 1980’s.

The only remaining East European do-
mestic energy source is hydroelectric power,
the contribution of which is small in com-
parison to coal, nuclear, or even oil and gas.
Since plans for hydropower either have not
been developed or are not available, it is very
difficult to make meaningful predictions. A
few hydropower development projects can
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in 1979, and present plans where these were
available.

Between 1970 and 1979 total East Euro-
pean energy production grew at an annual
rate of 2.4 percent.27 Projections of total
energy production in Eastern Europe for
1985 are at best 7.07 mbdoe (352.1 mtoe) and
at worst 6.43 mbdoe (320.2 mtoe). The best
case figure represents annual growth in
energy production of 1.8 percent, while the
worst case represents virtual stagnation in
production over the 1980-85 period. The
1990 projections range from a best case of
7.88 mbdoe (392.4 mtoe) production, which
implies a 2-percent annual growth rate over
the decade, to a worst case of 6.89 (343.1
mtoe) mbdoe which implies a growth rate of
0.7 percent.

be identified, however. Two of these–in Bul-
garia and Hungary–are aimed at the devel-
opment of pumped storage capacity to han-
dle peakloads and have evidently received
preliminary approval in CMEA.26 A number
of East European nations are also discussing
the development of minihydro stations (less
than 100 MW) to supply small rural areas.
Finally, there are traditional hydroelectric
stations under construction in several coun-
tries. Overall, however, it does not appear
that hydroelectric power can make a major
contribution to added domestically produced
energy supplies.

CONCLUSIONS

OTA’s best and worst case projections of
East European energy supply in the 1980’s
are summarized in table 69, which also
shows actual and official energy production

26 Bagudin, op. cit., pp. 39-40.

27 This is a simple compound growth rate, computed from
1980 CIA  data.

Table 69.—East European Energy: 1979-90, Plans and Projected Actual Supplies
(million barrels per day of oil equivalent)

1979
Elec-

Oil Gas tric

1985
Elec-

Total Coal Oil Gas tric a Tota l  Coal

1990
Elec-

Gas t r ic d T o t a lCoal Oil

Bulgaria Plan b . . . . . . 0.11
Projected (b)c . . . . —
Projected (w)c . . . . —

Czechoslovakia Plan b . . . . . . 0.93
Projected (b) . . . . . –
Projected (w) . . . . . —

East Germany Plan b . . . . . . 1.06
Projected (b) . . . . . —
Projected (w) . . . . . —

Hungary Plan b . . . . . . 0.14
Projected (b) . . . . . —
Projected (w) . . . . . —

Poland Plan b . . . . . . 2.56
Projected (b) . . . . . —
Projected (w) . . . . . —

Romania Plan b . . . . . . 0.16
Projected (b) . . . . . —
Projected (w) . . . . . —

Total Plan b . . . . . . 4.96
Projected (b) . . . . . —
Projected (w) . . . . . —

0.01 0 0.04 0.16 0.15 NA NA 0,09 NA 0.18
— 0.15 0.01 0 0.09 0.25 0.18
— 0.12 0.01 0 0.06 0.19 0.15

0.97 0.96 NA NA 0.08 NA 0.99
— 0.96 0 0.01 0.08 1.05 0.99
— 0.93 0 0.01 0.08 1.02 0.96

1.17 1.16 NA NA NA NA 1.26
— 1.15 0 0.05 0.09 1.29 1.26
— 1.06 0 0.05 0.09 1.20 1.15

0.29 0.18 0.04 0.10 0.05 NA 0.19
— 0.18 0.04 0.10 0.05 0.37 0.19
— 0.16 0.04 0.10 0.05 0.35 0.18

2 . 7 0  3 2 0  N A NA 0.03 NA 3.75
— 2.82 0.01 0.12 0.03 2.98 3.06
— 2.42 0.01 0.12 0.01 2.56 2.60

2.08 0.44 0.25’ 0.51 0.07 1.27 0.49
— 0.30 0.25 0.51 0.07 1.13 0.40
— 0.20 0.25 0.51 0.05 1.01 0.30

6.37 6.09 NA NA NA NA 6.86
— 5.56 0.31 0.79 0.41 7.07 6.08
— 4.89 0.31 0.79 0.34 6.43 5.34

NA
0.01
0.01
bd

0
0
NA
0
0
0.04
0.04
0.04
NA
0.01
0.01
NA
0.25
0.25
NA
0.31
0.31

NA 0.12 NA
0 0.12 031
0 0.09 0.25
bd 0.33 NA

0.01 0.23 1.23
0.01 0.12 1.09
NA NA NA
0.05 0.09 1.40
0.05 0.09 1.29
0.10 0.07 0.40
0.10 0.07 0.30
0.10 0.05 0.37
NA 0.14 NA
0.12 0.09 3.28
0.12 0.03 2.76
NA 0.15 NA
0.51 0.10 1.26
0.51 0.09 1.15
NA NA NA
0.79 0.70 7.88
0.79 0.45 6.89

—
—

0 0.01 0.03
—
—

0 0.05 0.05
—
—

0

—
——

0.04 0.11
—
—

0.01 0.12 0.01
——

—
0.26 0.61 0.05

—
—

0.32
— —

0.190.90
—
—

NA = not available
a This includes electricity produced in 1979, plus the planned Increment from nuclear PowerPlants
b The 1979 figures are actual production
c Projected (b) IS best projected case, Projected (w) IS worst projected case
d This includes electticity produced in 1979 and the Increment planned from nuclear power through 1990

SOURCE Off Ice of Technology Assessment
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The results of this analysis suggest that
Eastern Europe’s plans for domestic energy
supplies in the 1980’s are overly optimistic.
The plans assume that growth in energy pro-
duction can be maintained at levels attained
in the last decade—an assumption which
seems unjustified. While there are no data
available on total planned energy output in
Eastern Europe in 1985, it is reasonable to
assume that planners’ expectations for
energy production resemble OTA best case
projections for all fuel sources except coal,
where their plans show much higher produc-

tion levels. The implied plan for 1985 is 7.6
mbdoe (378.4 mtoe) total energy production,
an annual growth of 3 percent over 1979; for
1990 the plan is 8.66 mbdoe (431.2 mtoe) or
2.8 percent per annum growth rate over the
1979-90 period. These growth rates are
higher than those actually achieved in the
last decade, and probably unattainable. It
would be more reasonable to assume that, at
best, East European energy production will
grow at 1.8 percent, and at worst at less than
1 percent yearly.

EAST EUROPEAN ENERGY DEMAND IN THE 1980’S

In the last 15 years, energy consumption
in Eastern Europe has grown at approx-
imately 4 percent per year, while production
has been growing at about 2.5 percent per
year. The difference has been met with
Soviet oil. This situation cannot continue.
As previously noted, the U.S.S.R. has an-
nounced that henceforth it intends to main-
tain its oil exports to Eastern Europe at
1980 levels. Thus, even maintaining the
status quo would involve East European
countries’ increasing imports of OPEC oil at
world market prices. As the analysis in the
previous section has shown, even under the
best of circumstances the growth rate of
East European energy production in the
1980’s will be no more than 2 percent, and
under worst case conditions the growth rate
might fall below 1 percent. These statistics
underline the importance of efforts to mod-
erate growth in energy consumption in the
years ahead.

A critical determinant of the growth of
energy demand in any country is the produc-
tion of goods and services, as measured by
GNP. One indicator of the relationship be-
tween GNP and energy is energy/GNP elas-
ticity, i.e., the percentage change in the con-
sumption of energy divided by the percent-
age change in GNP. Table 70 summarizes es-
timates of historical trends in energy/GNP
elasticity for Eastern Europe. A coefficient

Table 70.— Energy GNP Elasticities in Eastern Europe:
Past Trends and Future Projections

1965-78 1974-78 1981-90
(project ion)

Bulgaria. . . . . . . . . . . . . . . . . . . . . . 1.79 1.50 1.65
Czechoslovakia . . ., . . . . . . . . . . 1.06 2.34 1.00
East Germany . . . . . . . . . . . . . . . . ,76 .79 .75
Hungary . . . . . . . ... , . . . . . . . . . . 1.20 1.34 100
Poland . . . . . . . . . . . . . . . . . . . . . . . 1.01 1,29 1,00
Romania . . . . . . . . . . . . . . . . . . . . . 1,34 1,10 1.21

Total - Eastern Europeb . . . . . 109 1.28 1,00

aNone of these elastlcltles  IS slgnlflcantly  different from the elastlc[fy  for the enttre
1965-78 period

bwelg  hted average from a regression for al I of Eastern EU roPe
SOURCE All the elastlcltles  are from the equation

log (cl q -al + bl 10g (DUM)  + Cl 10g (GNp)  + d, 10g (DUM)  - iOg
(GNP)

where C l 

e - consumption of energy (n the Ith country

G N P1 GNP of the Ith country

DUM ❑ a dummy variable -1 through 1973 and e for 1974-78

For a dlscusston  of the econometric techn[que  used here see Edward
A Hewett, “Alternative Econometric Approaches for Study{ng  the
L Ink Between Econom  IC Systems and Econom{c  Outcomes Journa/
of Cornparaf[ve  EconornIcs,  4 ( 1980) pp 274-290

(an indicator of energy/GNP elasticity) of
“1” for a given period means that when GNP
has grown by 1 percent, average energy con-
sumption has grown by a like amount.

Several important conclusions can be
drawn from table 70. First and most impor-
tant, the energy/GNP relationship has been
above “1“ for each covered period for every
Eastern European nation except East Ger-
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many. For the six countries together, be-
tween 1965 and 1978 a l-percent increase in
GNP was associated with a 1.12-percent in-
crease in energy consumption.

Secondly, the figures for the brief 1974-78
interval show no statistically significant dif-
ferences from the elasticity for the entire
period, although clearly the trend was for
elasticities to increase during this period.
There is no evidence that frequent public
statements on energy conservation in East-
ern Europe have had any tangible effect. On
the other hand, one should not place a great
deal of weight on the 1974-78 elasticities.
The sample period is quite short, and the
fact that there is no statistically significant
difference between these estimates and
those for 1965-78 indicates high variability
in energy/GNP elasticities. Hence these
1974-78 coefficients are averages of a broad
range of numbers,

Third, there is evidence that levels of eco-
nomic development influence the energy/
GNP elasticity. In countries such as Bul-
garia and Romania where industrialization is
occurring at a fairly rapid pace, energy/GNP
elasticity is high. East Germany and Czech-
oslovakia, on the other hand, have lower
energy/GNP coefficients. This suggests that
the elasticities may fall over time as develop-
ment proceeds.

East European leaders have become in-
creasingly concerned with energy/GNP
elasticity, and their concern has been en-
hanced both by recognition of the costs in-
volved in expanding domestic energy pro-
duction and awareness of the U.S.S.R.’s in-
tentions not to increase its energy exports.
Not surprisingly, therefore, discussions of
conservation as the least expensive policy
for avoiding a full-fledged energy crisis are
becoming increasingly frequent,28 and a vari-
ety of energy conservation measures are now
being contemplated or employed. The most
important of these include the following:

1. reducing the proportion of energy-
intensive products in total output;

28 Gzovskiy, op. cit.

2.

3.

4.

development and installation of energy-
saving machinery in energy-intensive
sectors, including efforts to recapture
heat lost in power stations;
introduction of various administrative
regulations designed to control house-
hold and industrial energy demand; and
increasing prices to cut energy use
throughout the economy, including in
the household sector.

These efforts appear to have had little effect
so far on the energy/GNP ratio. Slowdowns
in the growth of energy consumption in
Eastern Europe in the late 1970’s were due
to slowdowns in production, not to conserva-
tion. Now, as concern about energy supply
increases, energy conservation is being
taken more seriously. Soviet leaders have
also apparently urged their East European
counterparts to adopt conservation meas-
ures, particularly those aimed at restructur-
ing GNP and modernizing capital stock in
energy-intensive industries.

These policies may have some effect, but
it is doubtful whether they will seriously
reduce energy/GNP elasticity. Excess use of
energy in Eastern Europe is a manifestation
of a general pattern of excess use of all in-
dustrial materials. The situation is similar to
that in the U. S. S. R.: traditionally, economic
institutions have emphasized high output
growth rates over economizing on inputs to
the production process. In most cases, East
European leaders are attempting to deal
with the energy crisis by using the same ad-
ministrative techniques they have relied on
in the past. In 1979 and 1980, for example,
East European countries introduced special
plan targets designed to reduce energy use
by industry, with penalties for noncom-
pliance. However, this consumption target is
only one of a variety of targets which enter-
prise managers must consider. Often
managers give preference to the fulfillment
of production tasks rather than to ra-
tionalization measures. For example, a sur-
vey in East Germany, a country which has
been fairly successful in controlling energy
demand, showed that one-third of all enter-
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prises simply ignored their
mizing targets.29

Enterprises will probably
conservation until they are

energy -econo-

avoid energy
forced to do

otherwise. Administrative measures have
limited impacts since enterprise managers
know a number of ways to get around them.
The only effective method of introducing
conservation may be to weave energy con-
servation into a package of comprehensive
economic reform. This is presently being at-
tempted in Hungary. If the Hungarian ex-
periment proves successful, it may suggest a
promising approach for other countries.30

Overall, it appears unlikely that the
energy/GNP coefficient will fall sharply in
the absence of economic reforms. As the in-
dustrialization drives in Romania and Bul-
garia slow, coefficients for those countries
could fall slightly, but Hungary is the only
country in which the energy/GNP elasticity
may fall significantly, Assuming no other
major economic reforms, it is reasonable to
expect that during the next decade the
energy/GNP coefficient for all of Eastern
Europe will fall from 1.09 to 1.00, if Hungary
is able to achieve relatively higher levels of
conservation (see table 70).

In order to make energy demand projec-
tions based on energy/GNP elasticity, it is
necessary to consider likely developments in
economic growth. Analyzing the prospects
for East European GNP is complicated by
two problems. First there are no reliable
GNP projections for Eastern Europe. Sec-
ond, it is possible that tight energy supplies
may constrain GNP in the 1980’s, reversing
the situation of the last decade. This would
occur if the supply projections developed in
the last section result in import and balance
of payments problems which force East

Table 71 .—Energy Demand Projections for
Eastern Europe, 1985 and 1990 (million barrels per day

of oil equivalent)

1979 energy 1985 energy 1990 energy
consump ton consumption consumptlon

High Low High Low—

Bulgaria . . . . . . . . . . . 0.65 0.80 072 093 079
Czechoslovakia . . . . 1.59 1,77 1 68 2.08 1 75
East Germany. . . . . . 1.74 1.97 185 2.18 196
Hungary . . . . . . . . . . . 060 071 0 6 5 0.81 070
Poland . . . . . . . . . . . . 2 3 8 2,86 2 6 2 3 3 3 2.83
Romania. . . . . . . . . . . 1 3 9 2.00 1.68 2 6 8 1.96

Eastern Europe,
Total . . . . . . . . . . . . 8 .35  10 .10 9 2 0  1 2 0 1 9.99

SOURCE The 1979 figures are an estimate based on 1978 figures the ener-
gy/GNP elasticities in table 70, and 1979 GNP growth rates reported
by CIA for each East European country The 1985 and 1990 projec-
tions are derived by applying the high and low GNP growth rates as-
sumed for 1981.90, and the assumed energy demand elasticities to
estimated energy consumption in 1979 For example the figure for
the high case for Bulgaria in 1985 IS derived as 21 percent x 165 =
3465, which IS the estimated per annum growth rate of energy con
sumption 1.03456’ x 0.65 = 0.80 mbdoe

European countries to curtail imports and
GNP. With these caveats in mind, OTA has
attempted projections of likely rates of
economic growth in the next 10 years
without considering a feedback from energy
constraints.

During the 1970's, GNP growth rates in
Eastern Europe declined from about 5 per-
cent to less than half that figure. Although
the reasons for this are multifarious and
complex, the energy crisis exacerbated
already existing problems by putting tre-
mendous pressure on Eastern Europe’s bal-
ance of payments. OTA here assumes as a
best case that Eastern Europe will be able
somehow to maintain the levels of growth
achieved for the latter half of the 1970’s (2.9
percent per year) in the next decade. A worst
case would involve growth at half of this
rate—i.e., rates of GNP for 1981-90 of 1.5
percent. These GNP projections, combined
with the energy/GNP elasticity projections
above, yield the energy demand projections
in table 71. The final section of this analysis
combines these demand projections with the
supply projections developed above. The
result is a projection of Eastern Europe’s
energy import needs in the next decade.



304 ● Technology and Soviet Energy Availability

EAST EUROPEAN ENERGY IMPORTS IN THE 1980’S:
IMPLICATIONS FOR TRADE WITH THE SOVIET UNION

AND THE REST OF THE WORLD

IMPORT NEEDS: BEST, WORST,
AND MIDDLE CASES

Combining projections of domestic pro-
duction and energy demand can yield a
reasonable estimate of energy import needs
for the next decade. Table 72 summarizes
these estimates, and outlines best, worst,
and middle cases for net imports in the
1980’s. The worst cases for both 1985 and
1990 assume that energy consumption con-
tinues to grow at a high rate, while simul-
taneously domestic energy production
follows the worst case in table 69. The best
case is based on the lowest projections for
growth in energy consumption and the
highest for production. One middle case is
also identified. This assumes that while
energy consumption grows at a high rate,
the six East European nations are successful
in attaining the best case energy production
projections.

Table 72 posits a best case in which
Eastern Europe maintains a stable net im-
port/energy consumption ratio throughout
the 1980’s. This outcome is not impossible,

although it is based on the assumption that
everything goes well for Eastern Europe;
i.e., demand grows slowly and production in-
creases at best case rates. Under these condi-
tions, which are certainly less optimistic on
the production side than those outlined in
the official plans, net imports for the six
Eastern European countries together will ac-
tually fall from about 24 percent of all
energy consumed in 1979 to about 21 per-
cent in 1990.

The worst case is dramatically different.
Under worst case conditions even Poland
becomes an importer of energy and by 1990
Eastern Europe as a whole will import 43
percent of all the energy it uses. For all coun-
tries except Poland, the net import/con-
sumption ratio is even higher by 1990—52
percent. Like the best case, this is a possible
outcome. It is conceivable that energy pro-
duction will grow slowly while energy con-
servation programs fail to have significant
impacts.

The middle case, which is probably the
most likely, assumes favorable develop-

Table 72.—Projected Energy Consumption and Production in Eastern Europe, 1985 and 1990
(million barrels per day of oil equivalent)

1979 actual 1985 projected 1990 Projected
Con- Pro- Consump- Produc- Consump- Produc-

sump- duc- Net tion tion Net Imp.a tion tion Net Imp.a

t i o n  t i o n  I m p . High Low Worst Best Worst Mid Best High Low Worst Best Worst Mid Best

Bulgaria. . . . . . . . . . 0.65 0.16 0.49 0.79 0.72 0.19 0.25 0,60 0.54 0.47 0.93 0.79 0.25 0.31 0.68 0.62 0.48
Czechoslovakia . . . . 1.59 0.97 0.62 1,77 1,68 1.02 1.05 0,75 0.72 0.63 2,08 1.75 1.09 1,23 0.99 0.85 0,52
East Germany . . . . 1.74 1,17 0.57 1,97 1,85 1,20 1.29 0,77 0.68 0.56 2,18 1.96 1.29 1.40 0.89 0.78 0.56
Hungary . . . . . . . . . 0.60 0.29 0.31 0.71 0.65 0,35 0.37 0.36 0.34 0.28 0,81 0.70 0.37 0.40 0.44 0.41 0.30
Poland . . . . . . . . . . . 2.38 2,70 -0320 2.86 2.62 2.56 2,98 0.30 -0.12 -0.36b 3.33 2.83 2.76 3.28 0.57 0.05 -0,45
Romania . . . . . . . . . 1.39 1,08 0.31 2.00 1.68 1.01 1.13 0.99 0,87 0,58 2.68 1.96 1.15 1.26 1.53 1.42 0.70

East Europe,
Total. . . . . . . . . . . 8.35 6.37 1.98 10.10 9.20 6.43 7.07 3,77 3.03 2.16 12,01 9.99 6.89 7.88 5.12 4.13 2.11

a The worst case IS when consumption IS ‘h{gh and production IS worst Thus for Bulgarla  In 1975, the worst case ISO 79-019 = O 60 mbdoe The mid (middle) case IS wher{
consumption IS high and production is ‘best The best case IS when consumption IS low and product Ion IS best

blnd[cates  net energy exports

SOURCE Office of Technology Assessment Actual 1979 consumption data are estimated by multiplying the 1978 Consumption data by actual 1979 GNP growth rates,
and those by the elastlcltles In table 70
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ments in energy production, combined with
high-GNP growth rates. This case assumes
that for political reasons East European
planners will place high priority on attempt-
ing to maintain relatively high economic
growth rates, hence acceptable growth rates
for personal consumption.

SOVIET ENERGY EXPORTS TO
EASTERN EUROPE

Thus far, this chapter has approached the
question of East European energy in the
1980’s from the perspective of the East
European planners themselves. But Eastern
Europe’s energy future rests heavily on the
actions of the Soviet Union. The amount of
energy that the Soviet Union is willing to ex-
port to Eastern Europe for transferable
rubles will to a large extent determine the
amounts which Eastern Europe will be
forced to buy on world markets–at world
prices, for hard currency.

In order to make precise projections here,
one would have to know the intentions and
capabilities of the Soviet Union regarding
energy exports to Eastern Europe. All that
is known about Soviet intentions is em-
bodied in several statements by the late
Premier Kosygin, indicating that energy ex-
ports to all CMEA countries will be about 20
percent more in the 1981-85 period than they
were in the 1976-80 period, and that crude oil
exports to CMEA during the first half of the
decade will total 400 million tons.31 If these
statements are accurate, the Soviet Union
will export about 117.98 mtoe (about 2.36
mbdoe) of energy annually between 1981-85
to Eastern Europe. This is a substantial cut
in increments to energy exports as compared
to the situation in the last decade. Table 73
summarizes plans for Soviet energy exports
to CMEA.

Table 74 combines estimates and projec-
tions of Eastern Europe’s net energy im-
ports in 1979, 1985, and 1990, with esti-

31 A.N. Kosygin, “Speech of the Head of the Delegation of
the Union of Soviet Socialist Republics, Comrade A. N.
Kosygin," Ekonomicheskoye sotrudnichestvo stran-chlenol
SEV, April 1980, p. 30.

Table 73.—Soviet Energy Exports to CMEA,
Actual in 1976-80, and Planned for 1981.85

1976-80 (estlmates)c 1981-85 plan
Natural a Mtoe Na tu ra la Mtoe

Natural gas. . . . . . . . . . 97.8 80.1 152.4 d 124.8 d

Crude Oil, . . . . . . . . . . . 370.4 370.4 400.0e 400.0e

Oil products. . . . . . . . . 55.0 55.8 64.4i 65.3 i

Electricity . . . . . . . . . . . 55.6 19.5 80.0 h 28.0 g

Coal and cokeb. . . . . . 41.0 28.1 41.0 g 28.1g

Total . . . . . . . . . . . . . . — 553.9 – 646.2f

Eastern Europe . . . — 501.2 j — 589.9k

aNatural unlts of measure bcm for natural gas metric tons for crude oil. Oil
products coal and coke and bkWh for electricity

bThese figures are net of East Europe s coal exports to the Soviet Unlon
cEach of these figures cnclude estimates for 1980 as well as earner years in some
cases The hydrocarbon exports are from tables 1 and 2 Electricity exports are
given in table 11 For coal and coke the assumption IS that 1976-80 exports
remained at the 1976 level since value data suggest that this trade is quite stable

d Assumes 1980 levels of Soviet gas exports through 1985 since Orenburg was at

full capacity in 1980
e Statement by Premier Kosygln, 1979
f Kosygin in 1980 stated that energy exports to Eastern Europe from the Soviet
Union wiII rise 20 percent in 1981.85 over 1976-80, and he gives the figures for
1976-80 Those figures which equal 538.5 mtoe, multiplied by 0.12 yield the
6462 mtoe for 1981-85 Note that Kosygin's preliminary figures were apparent-
ly low

g Assumes 1976-80 delivery levels wiII be maintained
h Assumes 1979-80 Ievels IS of electricity  exports and that Khmel nitska nuclear
powerplant begins full shipments in 1984 (Optimisic)

I Th IS IS a resldu al obtained  by su blracl!  ng al I other elemenls  from the total derived
from Kosyg[n  statement

j T hls subtracts  the 52 7 mtoe of 011 and products shipped to Cuba V letnam  and
Mongolla

k Assumes that 563 mtoe of 011 and products WIII  be shipped to V Iefnam CU ba

and Mongolla  during 1981-85 which IS 5 x the 1980 level

SOURCE Off Ice of Technology Assessment

mates and projections of Soviet energy ex-
ports to Eastern Europe in those years. The
table shows that in 1979 Eastern Europe as
a whole was a slight net exporter of energy
to the world outside the Soviet Union. This
was due to Poland’s imports of energy from
the Soviet Union and simultaneous exports
of coal to the rest of the world. The other
East European countries were able to cover
most of their needs with Soviet energy, ex-
cept for Romania, which had significant im-
ports from outside CMEA.

If the best case obtains, Eastern Europe
will be able overall, and in each individual
case, to cover virtually all of its net energy
needs with imports from the Soviet Union.
Overall, Eastern Europe would remain a
slight net exporter of energy to the rest of
the world. If the worst case should occur, by
1985 Eastern Europe will switch from being
a small net energy exporter to a net importer
of 1.41 mbdoe (70.2 mtoe); by 1990 imports
would reach 2.74 mbdoe ( 137 mtoe). Even in
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Table 74.—East European Projected Net Energy Imports, 1985 and 1990: Total, From the Soviet Union, and
From the Rest of the World (million barrels per day of oil equivalent)

1979 actual 1985 projected 1990 projected
F r o m  N e t Total From Net from ROW a Total From Net from ROWa

Total U.S.S.R. from Worst Mid Best U.S.S.R. Worst Mid Best Worst Mid Best U.S.S.R. b Worst Mid Best
R O Wa

Bulgaria. . . . . . . . . . 0.49 0.45 0.05 0.60 0.54 0.47 0.49 0.13 0,05 -002 0.68 0,62 0.48 0.49 0.19 0.13 -0.01
Czechoslovakia. . . 0.62 0.53 0.09 0.75 0.72 0.63 0.57 0.18 0,15 0.06 0.99 0.85 0.52 0,57 0.42 0,28 -0.05
East Germany . . . . 0.57 0.51 0.06 0.77 0.68 0.56 0.55 0.22 0.13 0.01 0.89 0.78 0.56 0,55 0.34 0,23 0.01
Hungary . . . . . . . . . 0.31 0.30 0,01 0.36 0.34 0.28 0,36 0 -0.02 -008 0.44 0.41 0.30 0.36 0.08 0.05 -006
Poland . . . . . . . . . . . -032 0.22 -054 0.30 -012 -0.36 0.30 0 -042 -066 0,57 0,05 -0.45 0,30 0.27 -0,25 -075
Romania . . . . . . . . . 0.31 0.05 0.26 0.99 0.87 0.58 0,09 0.90 0.78 0,49 1.53 1.42 0.70 0.09 1.44 1.33 0.61

Eastern Europe,
total . . . . . . . . . . . 1.98 2.06 -008 3,77 3.03 2.16 2,36 1,41 0.67 0.20 5,10 4.13 2.11 2.36 2.74 1.77 0,25

aNet Imports from the rest of the world, derived by subtracting the imports from the U S S R from 1979 actual I n the case of 1979, and for the projections, by subtracting
Imports from the U S S R from the worst medium and best cases Thus the worst case for East German net Imports from the rest of the world in 1985 equals their worst case
net imports from all sources (0.77) minus net imports from the U.S.S.R. (0.55) - 022

b There are no public Commitments for Soviet energy shipments to Eastern Europe after 1985 This assumes the same commitments made for the 1981-85 period

SOURCE Off Ice of Technology Assessment

the worst case, Hungary and Poland would
be able to cover their energy needs with
Soviet imports. However, Bulgaria, Czech-
oslovakia, East Germany, and Romania
would be forced onto world markets to pur-
chase substantial amounts of energy.
Energy imports would surely be in the form
of oil or gas, the most easily transported
fuels. The middle case projects net energy
imports to Eastern Europe from the rest of
the world at 0.67 mbdoe (33.4 mtoe) in 1985,
and 1.77 mbdoe (88.1 mtoe) in 1990. In the
middle case, Poland remains a net energy ex-
porter, and Hungary exports a small amount
(0.02 mbdoe or 1.0 mtoe) to the rest of the
world. Romania accounts for two-thirds of
all net imports in the middle case.32

It is possible, although unlikely, that
Polish energy production will fall below
OTA’s worst case projections. Should that
occur, it will probably be accompanied by a

32 The only other comparable estimates have been done by
Jan Various with results strikingly similar to OTA’s projec-
tions. Various estimates that in 1985 Eastern Europe will be
buying from the Middle Eastern suppliers at worst 1.23
mbdoe (OTA's projection is 1.41), and as a medium projection
0.88 mbdoe (0.67 in the OTA projection). See Various, op. cit.

general economic slowdown which will also
cause a reduction in Polish energy demand
below the low case. Because of this connec-
tion between energy supplies and energy de-
mands, OTA’s forecasts of energy balances
in Poland (and Eastern Europe) are less sen-
sitive to unforeseen events than are either
the production or demand forecasts by them-
selves. Therefore, even in light of recent
events in Poland, OTA regards these bal-
ances as a realistic view of the range
sible outcomes in 1985 and 1990.

HARD CURRENCY
REQUIREMENTS

In order to evaluate the feasibility

of pos-

of any
of these outcomes, it is important to ascer-
tain whether the foreign exchange burden
implied by a projection can actually be
handled by the East European nations,
given their export capacities and their
abilities to absorb new debt.

Table 75 shows Eastern Europe’s hard
currency debt in 1979, and projections of the
hard currency requirements for 1985 and
1990 based on the energy import levels
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Table 75.—Projected Hard Currency Burden on Eastern Europe of Various Projected Net Imports of Energy,
1985 and 1990 (millions of dollars)

Net Hard Hard currency Net oil Imports at $30/barrel
currency exports (dev. 1985 1990
debt 1979 countries) Best Medium Worst Best Medium Worst

Bulgaria. . . . . . . . . . . . . . . . 3.73 1.29 -0.22 0.55 1.42 -0.11 1.42 2.08
Czechoslovakia. . . . . . . . . 3.07 2.85 0.66 1.64 1.97 -0.55 3.07 4.60
East Germany . . . . . . . . . . 844 4.10 0.11 1.42 2.41 011 2.52 3.72
Hungary . . . . . . . . . . . . . . . 7.32 2.64 -0.88 -0.22 0 -066 0.55 0.87
Poland . . . . . . . . . . . . . . . . . 20.00 5.04 -7.28 -4.60 0 -8.21 -2.74 2.96
Romania . . . . . . . . . . . . . . . 6.70 3.45 5.37 8.54 9,86 6.68 14.56 15.77

Eastern Europe,
total . . . . . . . . . . . . . . . . 49.23 19.37 -2.24 7.34 15.66 -2.74 19.38 30.00

SOURCE Office of Technology Assessment

outlined above at 1980 oil prices ($30/barrel).
These data provide a very conservative
estimate of the hard currency burden im-
plied in each of the three cases, since the
world market price of oil may rise faster than
the value of Eastern Europe’s exports in the
next 10 years.

The best case is a possible scenario for
Eastern Europe as a whole and for each
country. It is, however, rather implausible,
since it assumes that per capita consump-
tion growth rates will stagnate. The worst
case would impose extreme difficulties, both
for Eastern Europe overall, and for each in-
dividual country with the possible exception
of Hungary. If the worst case actually oc-
curred, Romania would be spending three
times its 1979 dollar exports for energy im-
ports. Bulgaria, Czechoslovakia, and East
Germany would all be forced to significantly
increase their debts. For all of these coun-
tries, the 1990 worst case is even more unat-
tractive. Hungary appears to be the only
country which might be able to surmount
the worst case with no critical difficulty.

The worst case should therefore not be
viewed as a feasible outcome. The nations of
Eastern Europe have neither the export
reserves nor the borrowing capacity to han-
dle such hard currency problems. If the con-
ditions underlying this case actually begin to
develop, a number of factors are likely to in-
tervene and prevent its fulfillment. In the

short run, growth rates would fall sharply if
hard currency constraints hold back imports
of energy and other inputs. Stagnating pro-
duction, which would accompany such a situ-
ation, would create political tensions over
declining living standards, and perhaps even
rekindle discussion of significant economic
reforms. Under such conditions, the Soviet
Union would surely participate in all deci-
sions, and might choose to alleviate part of
the crisis by increasing energy exports (par-
ticularly natural gas). Soviet preoccupation
with a politically stable Eastern Europe
would probably stimulate the U.S.S.R.’s
assistance if worst case conditions devel-
oped. The other eventuality which might
redirect a worst case scenario would be the
introduction of significant economic reforms
aimed at reducing energy demand, and in-
creasing production of manufactured goods
which could be exported for hard currency.
This would not be an easy road, nor one that
the East European nations are likely to free-
ly choose. In a worst case situation, how-
ever, there might be no alternative.

The middle, and probably most likely, case
is closer to the worst outcome than to the
best. It suggests that in 1985 an amount
equal to 38 percent of Eastern Europe’s 1979
hard currency export proceeds will be re-
quired for the purchase of oil, and that all of
the amount of 1979 export sales will be
necessary to cover oil imports in the year
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1990. In this case, Hungary would be under
no apparent pressure and Poland would be
much better off than it is likely to be in the
worst case. The pressure would be greatest
on Romania, which would spend more than
double its hard currency export proceeds on
oil imports, and on Czechoslovakia, which
would be spending more than half. The pres-
sure would be comparatively strong on Bul-
garia and East Germany as well, but neither
of these nations would face such strong hard
currency constraints as Romania and Czech-
oslovakia.

If, as is likely, hard currency burdens in
the middle case are actually greater than is
indicated by table 74 because of rapidly ris-
ing oil prices, then Bulgaria, Czechoslovakia
and East Germany would all face added
pressure. If these countries are forced to
spend more than half their hard currency ex-
ports on oil, they will be less able to import

the machinery and industrial materials nec-
essary to expand output. If the medium case
actually transpires, there will be pressure on
the Soviet Union to increase energy exports.
In the absence of such assistance from the
Soviet Union, pressure for economic reform
within Eastern Europe, as well as growing
difficulties in the East European-Soviet en-
ergy relationship, will likely result.

This analysis suggests that most East
European nations can make it through the
1980’s without major crisis, if their domestic
energy production develops according to the
best case, and if the Soviet Union will con-
tinue to provide them heavily subsidized
energy shipments at the quantities promised
in the early 1980 ‘s. Should an energy crisis in
the Soviet Union cause a cutback in Soviet
energy exports, or should Eastern Europe’s
energy production stagnate along worst case
lines, there will be serious difficulties.

SUMMARY AND CONCLUSIONS

A review of Eastern Europe’s energy op-
tions in the 1980’s suggests the following
conclusions: First, there is a wide disparity
in the energy situations of various East
European nations. Eastern Europe’s natural
resources are concentrated largely in Poland
and Romania. Some nations such as Ro-
mania appear quite likely to encounter dif-
ficulties associated with requirements for ad-
ditional imports of energy in the decade
ahead, as domestic supplies are depleted;
others such as Hungary may be capable of
withstanding even worst case developments,
Thus, while this chapter has treated Eastern
Europe as a region, there are good reasons to
watch the developments in individual na-
tions. For example, a continuing and severe
Polish crisis might strain domestic energy
production for the region as a whole.

Second, and even more important, is the
crucial position of the Soviet Union as an
energy supplier to Eastern Europe. East
European economic development has been
significantly assisted by the subsidization of

its oil imports from the Soviet Union. If this
subsidy were abruptly removed, the nega-
tive impacts would be serious. While it is
unlikely that the Soviet Union will opt to
quickly end the subsidy, the transition from
oil to gas exports in itself embodies a deci-
sive change, since the U.S.S.R. is selling its
gas to CMEA at world market prices.

An energy crisis in the Soviet Union
would seriously impact the nations of East-
ern Europe. If, for some reason, the U.S.S.R.
decisively reduced its energy exports to the
CMEA-6, these nations would be faced with
a difficult set of choices. Hard currency con-
straints would preclude massive purchases
of oil on the international market, but
demand-reduction measures might be politi-
cally problematic.

While it is true that Eastern Europe as a
region is much less dependent on imported
energy than is Western Europe, there are
a variety of additional constraints which
bound the energy options available to
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CMEA planners. With limited prospects for Regardless of whether best, worst, or middle
increased energy production, and with rela- cases actually transpire, East European
tively energy-intensive economies, Soviet energy plans and strategies will be sig-
energy exports occupy a critical position in nificantly affected by those of the U.S.S.R.
the energy situations of these countries.


