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PREFACE
This paper is based on Ewa Grabarczyk's thesis "The European Gas Market And
The Former East Block Countries" in the Master of International Business
Programme a t the Norwegian School of Economics a n d Business
Administration.
The material of Grabarczyk's work has been split into two parts;
SNF Working Papers nos. 97/93 and 98/93. Working Paper 97/93 "The European
Gas Markets" contains an equilibrium model of the European Gas Market
employed to investigate some scenarios to the consequences of an integration of
the former Soviet Union.
Working Paper 98/93 "Natural Gas in Eastern Europe" contains descriptions of
the energy sectors of former Eastern European countries and an evaluation of the
potential future demand for natural gas in these nations.
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Introduction
Today, ,as we observe the rapid changes occurring in Eastern Europe, we can expect
the European gas market to expand within a few years to also include the former
centrally planned economies.
So far, Eastern Europe has been a totally separate gas market supplied by the former

Soviet Union and by some indigenous production. Many of the previous gas contracts
have been based on the participation of a particular country in earlier Soviet gas field
development and pipeline projects. The contracts were previously denominated in the
transferable rouble, the trade currency of COMECON. It is thus very difficult to
compare these earlier gas contracts with Western contracts.
Now the COMECON system has collapsed. All the Eastern European countries either
have, or are in the process of, introducing convertibility to their currency systems.
This is regarded as an integral part of the transition from a command to a market
economy. Much of the trade done today between these countries is in convertible
currencies. This also includes the trade in energy. Although prices may not be at
Western levels yet, there are plans to achieve such levels within a few years. This
should open up the energy market and make it attractive for trade for producers from
Western Europe.
Another aspect that needs to be taken into consideration is the serious environmental
problem that most Eastern European countries face. Having had their economies
based on coal for many decades, serious environmental problems have arisen. This
will prompt the authoritiesto look for a cleaner solution to their energy problems. The
authorities have expressed wishes and, in some cases, concrete plans to change their
primary energy consumption structure to increase the share of gas. This change to a
greater use of gas, combined with the wish to have security of supply, by diversifying
suppliers, should encourage gas trade with Western producers. Thus, it seems that in
just a few years we may be dealing with a much larger European gas market that will
also include the nations of the former East Bloc.
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1.0 The Former Soviet Union as a Gas Region
Although the former USSR has disintegrated and the republics have proclaimed
independence, it is still convenient to refer to the region as a whole, in the context of
gas production and supplies. One of the reasons for this is that gas reserves are very
concentrated with around 76% of the feserves located in Russia. Furthermore, the
pipeline network has an integrating effect making it difficult to separate the industry
into national levels. As a result of the integration of the pipelines, the republics will
be dependent on one another for a long time to come. In addition, the republics also
have retained some common energy autharities and policies. Thus, the name Soviet
Union will be used hereafter to cover the republics from the former state.

1.1 Production and Reserves
Before discussing details of Soviet gas production, it may be useful to have a look at
the world's production pattern by region:

Figure 1.1: World Gas Production
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The Soviet Union is by far the largest producer of natural gas in the world today. It is
followed by the United States and Western Europe.
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The region's production started shortly after World War 11 and reached significant
levels from around 1960. The first gas production came from fields in the Ukraine
and in the North Caucasus. This gas was soon supplemented by output from other
regions. As early as 1965, gas was extracted from fields in Central Asia. Just a few
years later production from the giant West Siberian fields began. These Siberian
fields today account for around 2,/3 of the total Soviet area production whilst the
ulcrainian and Caucasian fields are gradually becoming mure and more depleted.
Table 1.1 indicates the speed of development in Soviet gas industry:

Region

1960 1965

1970 1975 1980 1985
61
69
43
57

39
Ukraine
14
North Caucasus I22 I 5 2 I 5 1 I23
18
Central Asia
106
0.4
18
90
46
0.5
West Siberia
10
36
159
Other
9
18
30
71
95
Total
45
128 198 289 435

12
118

372

562

98
643

843

* Planned

The actual 1990 production did not reach the planned levels: the reported figures for
1990 and 1991 are 814 and 818 Bcm (28).
When discussing the Soviet gas reserves, it must be remembered that most of the
relevant official data released by the Soviet Union is more than 10 years old. Updated
information comes from various scatted sources and is therefore less reliable.
According to the calculations of Petro Studies (26) which were based on Soviet
statistics fiom 1982, Oil & Gas Journal's estimate from 1987 and various Soviet
reports from the period 1977-89, the explored reserves amounted to 47.01 tcm in
1990. This figure means that the Soviet Union area has 40% of the world's gas
reserves. This is followed by Iran with 17%, Abu Dhabi with 4.4% and Saudi Arabia
with 4.3%. In a global context the Soviet regions' reserves are larger than those of the
Middle East and North America combined.

A generally used recovery rate in the gas industry is 80%. When this is applied to the
47.1 tcm reserves it gives us remaining recoverable reseryes of 37.6 tcm.
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Assuming a production rate of 800 bcm/year, the static reserves-to-production-ratiois
47 years. Considering the old Soviet plans to gradually increase production to 1200
bcdyear by the year 2006, the reserves can be expected to last for 34 years, that is,
providing no new discoveries are made. Using 1971 and 1980 Soviet reports on
undiscovered reserves, Petro Studies assessed the country's total resource base to be
200 tcm.In other words, the undiscovered reserves are most probably four times as
large as the proved reserves.
The regional distribution of reserves, as reported by Soviet authorities in 1980, is
shown in table 1.2.
Table 1.2: Explored Gas Reserves by Region
egion
ishare 1 Volume I Main fields
West Siberia
Urengoy, Zapolyamo,
BovanenskoCentral Asia
European USSR
Precaspian

I

of which
Asian USSR
EuropeanUSSR

I 92%
18%

I31586bcm
12742bcm

I
1

I

I

The offshore reserves include the Caspian Sea, the Black Sea and the Sea of Azov
only. E A reports a major increase in reserves (9500 bcm) recorded in January 1990,
due to the discovery of two large offshore fields in the Barents Sea and in the Kara
Sea. It is also expected that new fields will be developed in East Siberia after 1995.
Though no details about these fields have been disclosed at this point of time.

1.2 Production Capacities
Soviet total production in 1991 was about 818 bcm. According to the previously
existing development plans, the production rate will continue to grow until it reaches
a maximum of 1200 bcm/year between the years 2005 and 2010. It is expected to
remain at this level at least until the year 2030,even if no new discoveries are made.
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Most of the produced gas will continue to come from the Siberian and Central Asian
fields.
The following production capacities

reported by P e n Studies:

1. Ukraine and North Caucasus produce under 40 bcdyear and this rate will decline
Some of the depleted Uhinian fields will be used for storage.
2. West Siberia
Yamburg field produces at full capacity, i.t. 205 bcdyear. It has a slack
capacity of 15-2096 above normal (30-40 bcm).

Urengoy's production has reached its maximum level of 340 bcdyear and
there is no additional slack capacity.
Field development on Yamal peninsula was stopped due to problems
because of the extreme conditions. It is expected to continue and ultimately
result in a capacity of 190 bcdyear in the late 1990s.
3. Precaspian area.
Orenburg produces at full capacity today i.e. 47.5 W y e a r .
Astrakhan's capacity is 10 bcdyear.
Tenghiz will reach 18 bcm/year in 1995.
Karachagansk is expected to produce 6 bcdyear in the early 1990s.
4. Central Asia's production will reach its maximum production level of 110
bcdyear in the late 1990s.

13 Production Costs
All available sources state that the domestic production costs in the former Soviet
Union are not easily translatable into Western currencies, and are therefore often
quoted in roubles. It is argued that the exchange rates are arbitrary and that translated
figures are not reliable. Another problem is the lack of official data and that all costs
are central-planningprices, fundamentally different from Western market prices. All
these factors make it very difficult to compare the East Bloc contracts with Western
style contracts.

The most recent analysis of Soviet's production costs was found in a report from the
EA: "Natural Gas Reserves and Production Costs". The IEA's calculationsare based
on the official Soviet accounting practice that defmes total costs as current operating
costs plus 12% of current capital investments. It is also based on official inflation
rates that were very low until 1980 and somewhat higher in recent years but still
lower than those in Western countries. The applied exchange rate is 1 USD = 1.8
roubles. Figure 1.2 shows the development of costs in the Soviet gas industry.

Figure 13:Costs in Soviet Gas Industry

Source: IEA

loo0 m3 = 36 MBTU = 0.89 TOE, which gives as a total cost of approximately $30
US or 54 roubles pr 1 TOE in 1988.
The figure shows that extraction and transportation costs have doubled during the last
20 years. This is due to an increasing share of produced gas coming from the Siberian
fields, where costs of extraction are higher and transport distances greater. E A
reports that between 1975 and 1988 the average transport distance rose from 1300 km
to 2512 km.Accarding to CERA (11). no significant investments will be needed to
maintain the present production level for the rest of the 199Os, and no production
increase will be required 8s domestic demand is expected to go down during this
period. Thus, marginal costs will presumably stay the same in the gas industry, at
least until the year 2OOO.

In the long run, however, future expansion of production will most likely take place
in Western Siberian and in the offshore fields. Physical conditions are much harder in
these regions and therefore require more sophisticated technology. The tendency of
costs to increase is therefore expected to continue after the turn of the century.
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1.4 Exports and Contracts
It should be kept in mind that the country's domestic gas market is the largest in the
world. Today, gas meets 37% of primary energy needs and is officially described as
the most strategically important energy source.
The f m e r Soviet Union became the world's leading gas producer and exporter in the
1980s. This is illustrated in the figure below:

Figure 13:Soviet Gas Exports
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Source: Pea0 Studies

In 1990 the Soviet Union accounted for 36% of world gas exports, and as much as
47.2% of world exports by pipeline. Still, it exported only 13% of its total production
(13). The trade pattern in 1990 is presented in tabIe 1.3.

1

9

The Soviet Union has long-term supply contracts with all the countries listed in the
table above. Table 1.4 gives an overview of contracted volumes by country.
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Table 1.4 Overview of USSR contracts.
Contract

Supply Volume
start
(bdyear)
west
Gennanv
1970
1973
3.0
__
- .
1972
1973
4.0
1974
1978
2.5
1981
1984
8.0
1983
1985
0.65
East Germany Three contractsof total 10.8me Ma
Italv
1969
1974
6.0
1975
1978
1.o
1984
1984
6.0
Czechoslovakia
i%om
1980
5.8
1982
2.0
1982
1985
1988
2.5 1
5 in 1995
France
1972
1976
25
1974
1980
1.5
1982
1984
8.0
Poland
1979
1979
5.3
1987
1989
2.5
R o d
I
1979 I 1979 I
1.5
country

Expiry date
UKK)

2ooo
2ooo
2009
2009

-

I

I

I

the= are four other contractsfor undisclosed quantities of g a ~
Bulgaria
1969
1974
3.O

Hwary
AUSttia

Yugoslavia
Finland
Mey

Switzerland
Greece

1974
1986
1986
1970
1985
1968
1970s
_1982
1974
1986
1989
1971
1984
1984
1987
1988

rJa

1989
1993
1980
1989
1971
1978
~.1984
1979
1986
1989
1974
1986
1987
1988
1992

2.8
3.0

1.o

3.8
2.0
1.5
1.o
1.5
3.0
2.0
2.8
1.4
2.4
6.0
0.36
1.2 (1992)

m
m
2012
m
transit fee
2015

m
2OOo

I

I

2009
1999
2007
1991

Ma
n/a

2009
transit fee

Ma
2009

m
m
2008
da
1991
2000
1993
2008
2012
2008
2017

2.4 (2002)

Most of the contracts with Western countries are outright purchase contracts. There
are some exceptions, however, as the early contracts with Austria involved gas-forpipeline compensations. Eastern European countries often received Soviet gas as a
transit fee and as payment for participation in pipeline projects. The specifics of these
contracts will be discussed in greater detail in the following chapters.
Petro Studies (26) also report that the former Soviet Union had been considered by a
number of European countries as a potential supplier of gas. Spain and Sweden have
signed letters of intent, Denmark and Great Britain have shown their interest, but as

yet no deals have been made. Plans have also been discussed for LNG exports to
Japan.
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Soviet gas exports have played an important role in earning hard currency. In
contracts with Western countries the gas prices were linked to prices of refined oil
products via specified indexes. Eastern European contracts were based on a moving
5-year average of the Western crude oil price and thus were much more stable than
Western prices. Here is an example:
Table 1.5: Soviet Gas Prices:Roubles /loOom3, free USSR border
ear
I West
ICOMECON

I

I

1986
11987
1988

147
I39

120
Ill0
1100

I

source: petto studies

Since 1991,however, the COMECON trade system has collapsed and nations in the
former Soviet Union began to demand hard currency payments for their gas deliveries
to Eastern Europe. Most of these contracts were then re-negotiated. No data has been
found on these new contract terms. Most of these new contracts have been of a shortterm nature. This is illustrated by the case of the Polish Oil and Gas Company, that
reported that it only reached a short-term import agreement just for the year 1991

(28).
Arthur D. Little (19)claims that most of the gas trade in the former East Block
countries is still done by means of barter due to currency problems. The official prices
were set between 90-100USD/loOOm3.

Natural gas, together with oil exports, accounted for m m than 50% of the foreign
currency revenues for the former Soviets. Gas had a share of about 19% in 1986when
oil prices peaked, and over 12% in 1988 (5837 million roubles).

1.5 Pipelines and Technology
In terms of technology, it is important to emphasise that the former Soviet Union had
been self-sufficient in capital, labour, expertise, basic materials and equipment
supply. Dependence on foreign assistance was, however, significant in the ma of
advanced equipment. In recent years there has been an increase in co-operation with
Western countries. Several companies have, for instance, considered forming joint
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ventures for development of gas fields in the Barents Sea. There is also substantial
foreign involvement, mostly French, Canadian and German, in the development of
the Thangiz and Astrakhan fields.
It should be emphasised that the former Soviet Union is in an advantageous position
as far as pipeline construction is concerned. It has a large domestic market that
justifies large scale transmission of gas and it has gas reserves concentrated to a large
extent in just two areas, West Siberia and Central Asia. This concentration enables
substantial economies of scale. Since there are no sea barriers for pipeline
construction to customers, either inside or outside of the region, construction is much
easier.

The former Soviet Union was a world leader in pipeline construction. In 1991 there
were 213 OOO km of transmission pipelines laid, with an average length of 2512 km.
In addition, there were 245 O00 lun of distribution pipelines laid to domestic
customers. Since 1981 10 OOO km of pipelines have been laid annually, of which 5000
km were of 56" pipes, a diameter of a size hardly ever used by any other country in
the world.
Around 56% of the transmission pipelines have a large throughput, i.e. a diameter of
40 inches or more (up to 56 inches). A typical pipeline constructed in the period
1986-91 was of 5 6 , between 2500 and 4500 km long and with a throughput of 32
bcm/year at the start and 28 bcdyear at the terminal (gas is used as fuel for
compressor stations). Currently, a great deal of effort is being put into raising the
standard pressure from 73.55 bar to 98 bar. This would result in a 30% increase of
throughput in the pipelines.
The former Soviet Union had a large and complicated system of transmission
pipelines. Below, a simplified description of this system is presented, with an
emphasis focused on the pipelines that carry gas for export.
The pipeline system consists of several corridors, i.e. pipeline complexes. The largest
ones carry gas from West Siberia:
The Central Corridor: from Yamburg, through Nizhnaya Tura and Perm in
Urals,Yelets south of Moscow to Uzhgarod on the Czechoslovakian border.
There m seven 56" strings in the European part, one of which transports gas
to Western Europe (Austria,Italy, West Germany and France) and another
one (the "Progress" line) to Eastern Europe.A branch of the Central corridor
t u n s south of Yelets and brings gas to Bulgaria, Romania and Turkey.

13

The Southern Corridor: from West Siberia, through Chelyabinsk in the Urals
and Petrovsk, where it joins the southern part of the Central system. It
consists of two 5 6 strings and a third string is under construction.
The Eastern carridor: one 40" line carrying associated gas from the Western
Siberian field Samotlor to Novosibirsk and Novokunetsk in South-westem
Siberia.
The Western Corridor: from West Siberia through Ukhta in the northern
Urals, Gryazovets, Torzhok,Minsk. It supplies Moscow, Leningrad, Finland
and Poland via Kobrin and Central Europe via U z h g d It consists of four
56" strings from Ukhta to Torzhok and threz from Torzhok to Uzhgarod.
There are plans to expand it with six additional lines leading from Yamal and
one line to Leningrad.
The Northern Corridor: is planned to be built in the period 1991-95 from
Yamal to Ukhta where it will join the Western Conidor. It will consist of six
5 6 strings.
The remaining pipeline systems transfer gas from Central Asia, the Precaspian Area
and the Ukraine:
The Central Asian Corridors: three pipeline systems that were used for
internal Soviet supplies
The Orenburg-Uzhgorod Conidoc contains only one line that carries gas to
Eastern Europe
Two Ukrainian Corridors: from Shebelinka and from Yelets to Izmail at the
Black Sea transport gas to Romania and Bulgaria and, in the future, to
Greece and Turkey.

In 1990 total export capacity was approximately 87.5 bcrn at Uzhgorod, 5.5 bcm to
Finland, 11 bcrn to Poland (via Dashava and Kobrin), 13.5 bcrn to Hungary and 41
bcrn to Romania and Bulgaria (for transit to Greece, Turkey and Yugoslavia), which
adds up to a maximum throughput of 158.5 bcm/year. Details about these pipelines
will be given in the following chapters.
Although it is generally agreed that the former Soviet Union had an extremely
powerful pipeline grid, the reliability of supplies was frequently doubted. Some of
this doubt was of a political nature, and is gradually disappearing as the changes in
the Eastern bloc progress. However, there is also a technical aspect to this problem
relating to technical conditions, the safety and operational reliability of the total
Soviet pipeline system. Petro Studies has carried out a quality study of the former
Soviet pipeline systems based on such authoritative Soviet sources as the former Gas
Ministry and the former Chief State Gas Inspection. The conclusion of the study is
that the technical state of most gas transmission pipelines is catastrophic. A large part
of the grid needs replacement or total overhaul and the risk of major accidents,
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followed by significant reductions in gas supplies is very high. Compressors, wells
and gas processing plants all need extensive repairs and the infrastructure must be
improved in order to continue West Siberian field development.

1.6 Domestic Gas Demand
As stated above, the Soviet Union has a huge domestic market for natural gas and its
economy is to a large extent gas driven. The pattern of Soviet energy consumption
changed gradually in the 1980s. From 1980 to 1990, gas consumption doubled and at
the end of 1990 it met 42% of the primary energy needs. Oil and coal shares were
30% and 20.5% respectively. In absolute terms, 568 TOE was consumed by the
Soviet Union in 1990. Geographically, 80% of energy demand is concentrated in the
European part of the former Soviet Union. This region is far more industrialised and
more densely populated than the Asian part.
The consumption pattern has been changing within various segments. The table
below shows these mnds.

Total

I

100.0 l100.0

I 100.0

Il00.0 I100.0 I100.0

I

Industry's share of gas consumption is declining while the share used for generation
of power has been increasing. The other sectors' share of consumption has remained
unchanged.
Totally, domestic gas consumption fell 2.6% from 1989 to 1990 (13). This
phenomenon is closely tied to the general economic depression in the former Soviet
Union manifested by a GNP decline of 4% in 1990 and 12% in 1991. This depression
is a result of a command economy that produced an economic structure based on
heavy industry and military technology and generally neglected consumption and
services. This structure was by its nature very energy intensive. Soviet energy
intensity was equal to 0.99 TOE per thousand USD of output in 1988. This compares
to the OECD countries' average of about 0.5 TOE per thousand USD of output. This
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intensity was magnified by the fact that there was no governmental energy saving
policies combined with the low energy prices. E A reports (15) that from 1982 to
1990 domestic wholesale energy prices were 25 roubles per 1ooOm3 for gas, 30
roubles per tonne for oil and 26-28roubles per tonne for coal. All retail prices of
energy were generally subsidised.
It is expected that the shift to market economy will cause a decline of the formerly
favoured sectors, while new ones will grow: light industry, services, food processing
will certainly be among the fastest expanding branches. Gradual introduction of
market prices for energy is bound to have a negative effect on energy consumption as
well.

The tendency of decline in the share of energy consumption in industry, is expected to
continue. On the other hand, in order to increase residual, municipal and agricultural
gas consumption considerable investments in distribution networks are required. This
heavy investment is not very likely to take place in this decade.

CERA (11) predicts a total fall in energy consumption in the period 1989-1995of as
much as 3096,followed by gradual increase in consumption towards the year 2000, as
the farmer Soviet economy starts to recover.

1.7 Organisation of Gas Industry
The energy sector in the former Soviet Union had been undergoing significant
changes in the recent years.
In 1989 the Soviet petroleum and chemical industries were reorganized. The M i n i s t r y
of Oil and Gas Industry and the Ministry of Oil Refining and the Petrochemical
Industry were mated. The first formally absorbed the old oil and gas ministries, but
in fact the gas ministry was transformed into the State Gas Concern "Gazprom" and
removed from direct ministerial control.

Gazprom was a giant monopoly that was 100% state owned. It managed all gas
production and pipeline transmission in the fonner Soviet Union. In 1990 it absorbed
the gas export agency "Soiuzgazeksport" and, thus, gained a monopoly position in
Soviet gas exports as well.
Gazprom was basically self-managed and self-financed. It had a regional
organisational structure so that it was divided into four agencies that run gas
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production and transmission in West Siberia, Central Asia, the Precaspian and the
Ukraine. Further down the hierarchy, it consists of locally quite independent
enterprises. Service, research, project engineering and other support companies
participate on voluntary 5-year contract basis. Investment decisions and financial
services were centralised.
After the coup in August 1991, the previous federal structure of energy policy partly
disintegrated. New energy authorities wexe formed in the former republics and
gradual decentralisation began. Temporarily, the federal energy agencies were
represented in the Russian Ministry of Eoel and Power, which was organised by
energy sector. Each sector has its own corporation. Thus, the Russian Oil Corporation
included all the previous gas associations, including the ones outside Russia. Due to
changes from 1989, however, the gas industry is no longer under direct ministerial
control. Gazprom still exists and has the same monopoly power, but further changes
can be expected and the gas industry will certainly not reach its final organisational
fonn in the near future.

1.8 Evaluation of Today's Situation
The political situation in the former USSR is turbulent. New independent states have
emerged and further unrest continues. This situation will continue for a long time to
come.
What all the republics and states have in cammon is a plummeting economy, badly in
need of hard currency in order to manage the changes to the new market system. This,
combined with a declining domestic demand for gas, gives a good reason for
sustaining and increasing exports of gas to Western and Central Europe.It should also
be kept in mind that 76% of gas reserves are concentrated in Russia, and that the
existing system of transmission pipelines Win keep the former republics dependent on
each other far a long period of time. Taking all these aspects into consideration, the
reliability of Soviet gas supplies to Europe can be expected to be good. The only
serious danger in this context would be a military conflict between Russia and the
Ukraine that has control of the greatest share of pipelines carrying exported gas. Such
a conflict does not seem very likely at the moment, though.
To increase hard currency incomes, emphasis will be placed on the export of
commodities. Petroleum already is the most important source of such incomes and it
will most probably be enhanced further. In comparison with oil, increasing gas
exports will be more attractive for several reasons:
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there are larger reserves that are also easier to extract
it is a younger industry with smaller marginal costs

less sophisticated technology is required
it is less labour intensive than the oil industry
Environmental policies both domestically and in Europe will probably contribute to
increased gas production and exports.
The gas industry, like the rest of the petroleum sector, suffers from inadequate
technology. Interest in joint ventures with Western oil companies is already visible
and will presumably grow more intense. By participating in production and
transmission, partner countries will have an opportunity to ensure supply stability.

2.0 Natural Gas Markets in Eastern Europe
In this chapter a summary of the former centrally planned economies will be given.
Their economic and political situation will be described in general terms. Special
emphasis will be put on their energy consumption generally, and gas in particular.
Although these countries may be very different geographically, culturally and
economically, they have some features in common. All of them are in transition from
command economies to market systems. They are all struggling to change their
industry structures towards lighter and less energy intensive industries, and their
economies towards more consumer and service orientation. This struggle has resulted
in declining GNPs, declining standards of living, extremely high inflation, and
increasing unemployment in recent years. All these countries have been mutually
dependent on one another and on the Soviet Union as far as foreign trade in both
manufactured products and commodities are concerned. The collapse of the CMEA
has therefore had a serious impact on their economic performance. The transition
from soft to hard currency in practically all the ex-COMECON countries has been
especially difficult.
Environmental protection is a common issue of great concern to the governments of
these states, since the situation in this area is defined as catastrophic. This will
certainly have an impact on their energy policies.
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It should be added that updated statistics on East European countries m not easily
available. Detailed data on energy consumption after 1988-89 was particularly hard to
fmd. It should, therefore, be kept in mind that the present consumption is substantially
less, and its structure may also be slightly different than that of 1989.
It is important to emphasise that energy prices in Eastern Europe have so far not
reached international market levels. Trade with the countries of the former Soviet
Union and between the East bloc countries is still often based on barter. prices of
domestically produced energy are frequently set below international levels and retail
prices are still subsidised. Nevertheless, the recent price increases indicate a
development towards hamonisation with the rest of Europe.

2.1 Primary Energy Consumption in Eastern Europe
In 1990, overall primary energy consumption for the whole of Eastern Europe was
339.7 MTOE, and had the following pattern:
Figure 2.1: Primary Energy Consumption in Eastern Europe 1990

Source: BP

-

The Eastern energy consumption pattern differs from the Western one, in its more
extensive use of coal and natural gas and the lesser use of oil. There is an overall
declining tendency in energy consumption in Eastern Europe.The change in 1990
compared with 1989 was a 115%decline, and an even greater decline is forecast for
1991.
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Although several East European countries have a significant production of natural
gas, their production rates have been dropping. There was a drop in production of
15.8% in 1990 (28). This decrease resulted in greater imports from the Soviet Union,
even so, total gas consumption still went down by 6%.

In the following sections the situation in each East European country will be
analysed.

3.0 Poland
3.1 Economy
Poland is probably the country where the economic transition process has reached the
most advanced level as compared to the rest of Eastern Europe. Polish authorities
chose a transition form that is ofien r e f e d to as the "big bang", Le. primtisation and
liberalisation of the market as quickly as possible. The government's present objective
is to privatise 50 % of the state owned enterprises between 1991 and 1994 and to
introduce a Western ownership structure by 1996. This is an ambitious plan,
considering that in 1989 70.4% of employment was allocated to the socialised sector
and only 8.8% to the private sector outside of agriculture. The privatisafion process
has been proceeding very smoothly in the area of small businesses, but there have
been serious problems with the larger f m s . One of the proposed solufions is a socalled "mass privatisation" that consists of free distribution of the stock of the largest
state owned companies. It has not been carried out so far, though. The share of the
private sector in gross manufactured output has been increasing. It grew from 17.4%
in 1990to24.1% in 1991 (29).
Unemployment is still increasing. According to the Statistical Bulletin (291, it reached
12.2% during the first two months of 1992.
The inflation rate fell from 249% in 1990 to 65% in 1991, and is expected to fall
further in 1992. Simultaneously, savings increased by 8% in 1991 as compared to
1990.

The process of economical restructuring is clearly in progress in Poland. Industrial
output has been falling in traditional heavy industries and increasing in lighter ones
and in services. The Statistical Bulletin (29) quotes profitability indicators for all
sectors measured as the relation of gross financial result to cost of total income
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acquisition. In 1991, the profitable industries were non-ferrous metallurgy, chemicals,
clothing, food processing, construction, trade and communication. In the energy
sector only the oil and gas industries were profitable.
Poland's foreign debt is the largest in Eastern Europe. In 1991 an agreement was
reached between Poland and the Paris Club to reduce the debt by 50% by 1994
provided that an IMF-programme be implemented. An equivalent debt reduction is
being discussed with the London Club.
The economic indicators in table 3.1 illustrate the development.

Table 3.1: Polish Economy 1988-1991 (annual growth in percentage)

I

Gross foreigndebt (billion USD) 39.2

1

43.3

I

48.6

I

44.3

* Estimates
Sources: 0stekmomisk Rapport, Statistical Bulletin of March 1992

1990 and 1991 were years of high political instability. The Parliamentary election
resulted in 29 different political parties being represented. This means that there will
be a high risk of weak and unstable governments.

3.2 Primary Energy Consumption.
Poland had the following energy balance in 1988 (million TCE):
onsumption
Production

152.97

Imports
Exports

29.98
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with a distribution per primary energy source as shown in figure3.5.

Figure 3.5: Primary Energy Consumption in Poland 1988

73

Source: Eastern Block Research Ltd.

Poland's energy consumption is extremely coal oriented. This is a result of the large
indigenous production of both hard and brown coal, though most of this is hard coal
(approximately70%).

3.3 Natural Gas Consumption and Imports
In 1991 Poland had proven gas reserves that amounted to 169 bcm. According to
Arthur D. Little(l9), probable reserves were estimated at 635 bcm, while the Polish
Oil and Gas Company estimated 800 bcm. Like in the other Eastern European
countries, production has been declining in the recent years:

Until 1990, Polish gas production was declining. In 1991 t h i s trend seemed to be
reversed, however, and it is predicted that the domestic output will continue to grow
to reach 7.9 bcm in the year 2000.
A possible future source is recovery of coal-bed methane. After preliminary
evaluation, it is estimated that these reserves can give a yearly production of 5-7 bcm
after the year 2000, provided that necessary technology is ma& available. That,

22

however, depends on joint ventures with foreign partners. The development prospects
should be reasonably good, as the World Bank and European Investment Bank have
granted loans of USD 310 million to the Polish gas industry. In this case, indigenous
production could reach 10-12 bcm after the turn of the century.
All Polish imparts of natural gas come from the former Soviet Union. They were
covered by the following contracts:

1. Gas payments for the "Soyuz" pipeline project amounting to 2.8
bcm/year from 1979 to 1999.
2. Consolidation of a l l earlier gas contracts in 1979 for a total volume of 5.3
bcm/yearuntil1999.

3. Payment for pipeline constructionjobs on internal Soviet pipelines in the
1980s (unknown volume).
4. Participation in the "Progress" project for which the Soviet Union will pay
by delivering45 bcm over 20 years starting in 1989.
5. Extended credit for goods and services supplied by Poland during the
"Progress" project, interest on which will be paid in gas.

In 1991 all Soviet contracts were re-negotiated due to the shift to hard currency
payments. The 2.8 bcm/year for participation in the Soyuz pipeline will be renegotiated every year until 1998. Poland will also receive 2.5 bcdyear for work done
on the Yamburg project until the year 2000. The remaining contracts are barter
contracts. During the first 6 months of 1992 Poland will get 1.5bcm of gas in
exchange for food, medicines, machines, etc. No long-term contracts were signed, and
the trade is temporarily based on one-year government agreements. The Polish Oil
and Gas Company (PGNG) have declared an interest in differentiating their gas
supplies (19).

3.4 Pipelines
There are two pipelines carrying Soviet gas to Poland
1. From Dashava in the Ukraine to Yaroslav, Pulawy and Warsaw. Its length
in Poland is 300 km.
2. From Kobrin in Byelorussia, via Brest to Warsaw. Its total length is 264.5
km,of which 170km axe laid in Poland. It is designed to carry 5 bcm/year.

There are plans to construct an additionalpipeline from the Urals to the Polish border
for the transmission of West Siberian gas. A pipeline from the North Sea, via
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Denmark,to Poland is also being studied. It would be 225 km long with a capacity of
6 bcdyear, and would require a capital investment of USD 600 million (19).
According to the Polish Oil and Gas Company there are several potential gas
suppliers in the longer term:
Algerian gas by pipeline through Yugoslavia, Austria and Czechoslovakia
Algerian LNG (thmis a concept of building a terminal in Gdynia)
LNG from the Barents Sea and transit to Western Europe (a possibility of
gaining transit fees)

Iranian gas by pipeline
The total capacity of Polish pipelines can be raised to 11 bcdyear in the future.
The total length of transmission pipelines in Poland was 14030 km in 1991.
Distribution pipelines were altogether 43 OOO km long.
Poland has three separate gas network systems: one for high calorific value gas, one
for low value gas and one for coke oven gas. They span most of the country but have
a low throughput capacity, and would have to be expanded to meet the planned
increase in gas demand.

3.5 Domestic Gas Demand
According to the UN (13), the number of household consumers of gas distributed by
pipeline IN 1989 was 4.021 million. In 1991, Polish official sources quoted a figure
of 5.7 million (29).
The following consumption pattern was recoTded in 1990 by Sofregaz:
Gross consumption

12.15 bcm

Power generation
Non-energy production
Industry
Households

0.00 bcm
3.28 bcm

Trade

0.38 bcm

3.70 bcm
4.79 bcm
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Poland has the most serious pollution problem of all East European countries. This is
mainly due to the burning of low quality coal. The authorities have plans to gradually
restructure the country's energy balance, so that the share of coal will fall to 66%and
that of gas will increase to 14% by the year 2000. At the same time, there is
substantial uncertainty as to whether these plans can possibly be carried out, as there
is considerable social pressure to protect the domestic coal industry.

3.6 Gas Industry Structure
The Ministry of Commerce, Mining and Power controls the Polish Oil and Gas
Company that, so far, has been a public utility enterprise with a monopoly on the
import, production and distribution of natural gas. It is divided into 22 regional
organisations that administer the pipelines. It is currently undergoing a restructuring
and privatisation process assisted by the World Bank.
The fmt stage will be to divide PGNG into two separate companies. A mining
company that will take care of exploration and production of oil and gas, and a gas
company whose responsibility will be to import, transmit and distribute gas. At the
next stage, smaller distribution companies will be formed.
Foreign participation will most likely be possible after this process is completed in
1994.

3.7 Prices
Energy prices have been increasing since 1989. In May 1991 gas prices went up by
150% for households and 20% for industry and stayed at the following levels:

I Mid 1991

rim

1 US $/1ooOm3 I
116.87

Household sector

96.05

(Source: world Bank)

An agreement has been made with the World Bank to bring prices to the western level
before 1995. Currently, they are being increased by 5% quarterly, and according to

PGNG this agnxment is likely to be fulfilled.
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3.8 The PoIish Gas Market
As the time limit of this work did not allow for detailed analyses of the gas markets in
each studied country, the author decided to do so in one case only. A trip to Poland
was sponsored by Statoil and enabled the collection of information from the Polish
Oil and Gas Company (PGNG), Polish Power Company and Central Statistical
Office.

Due to violent changes in pricing structures, the data obtained does not form a basis
for estimating demand in the same way as was done by Knut Thonstad (31) for the
Western markets. Nevertheless, it illustrates the transition process in the gas industry
in Poland.

3.9 Prices and Consumption Pattern
Tables 3.2-3.3 give a picture of the development of Polish gas consumption and
prices from 1989 to 1992. The data were obtained directly from the Polish Oil and
Gas Company.
Table 3.2: Prices and Consumption of High Methane Gas
I

Year
Constan~ces

1989

1990

1ooOm3 zloty 1ooOm3

1991
zloty

Other industry
Servicedcommercial

Residential
Totalconstant&
average price

1ooOm3 Uzloty 1ooOm3 Uzloty

6528 82688
272 65049
2524 13471

5632 724817
266 602512
2874 138971

1749
2428
271
3390

9324 63431

8772 529132

7838

Fertiliserindustry

1992;

1.367
1.175
0.651

1892
2307
288
3938

1.350
1.642
1.587
2.024

1.012

8424

1.778

1.1%
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Total mns convexted
to high methane

11316

*estimates

S o w : PGNG

Average exchange rates USDEloty were as follows:
1989: US $1 = 6500 zloty
1990: us $1 = 9500 zloty
1991: US $1 = 10500 zloty
Current exchange rate is US $1 = 13500 zloty

The fertiliser industry is noted separatelydue to subsidised gas prices.
The tables show declining gas consumption through 1990 and 1991, and a forecast of
a slight growth in 1992. Sinking industry demand accounts for the entire decrease
throughout 1991, and it is also expected to plummet in 1992. The residential sector on
the other hand, has experienced growth, while the service sector shows a stagnating
tendency.
Traditionally, prices for the various sectors differed markedly from the Western
pattern. Until 1989, the residential sector had extremely low prices, while prices for
industry were 7 times higher and were supposed to finance the residential sector.
Gradually, the pricing structure was changed, and in 1992 the residential sector had
higher prices than industry for the first time in history. The difference was between
20-30%, which is still low by Western standards. Although today's prices are still
below the Western level, they are accelerating with impressive speed. The PGNGs
calculations of gas prices in March resulted in an average price of US $140/1ooOm3
for the residential sector and US $120/100Om3 for the commercial and industrial
sectors. These prices are comparable to Western industrial prices. Complete
hannonisation is planned to be achieved by 1995. According to the agreement PGNG
has with the World Bank,gas consumer prices will be increased by 5% quarterly until
they reach the European market level.
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PGNG has introduced seasonal price differentiation. In October, November and
March prices rise by 30%. and in December, January and February by 50%. Regional
price diffexentiation has been discussed but is not likely to be introduced in the near
future.
Poland has an extensive gas distribution network but its capacity will have to be
expanded if consumptiion grows as planned. The PGNG does not regard this as a
problem as the necessary technology is easily available and relatively cheap.

3.10 Perspectivesof Gas Market Development
It is expected that the gas consumption structure will change in the coming years.
Sofregaz Beicip has studied the gas market in Poland and issued a report (30) that was
made available to the author by the FGNG. In this chapter the main conclusions from
this report are summarised.
The future of the gas industry in Poland will depend on sectoral policies and market
level prices that will ensure financial autonomy and a competitive environment:
development of the residential sector
policies towards ram-competitive energy intensive industries (iron and steel,
fertilisers)
giving priority to environmental considerations
use of gas in the coal-driven power sector which depends on co-operation
between the PGNG and the Polish Power Company
A potential change in market structure is a condition for development. Projected
demand is allocated between two markets:
1. the basic market, consisting of the residential, commercial and industrial

sectors
2. the transit power market

The residential and commercial sectors will grow in particular due to an increase in
gas heating, which will mult in an increase in the seasonal peak demand. Industrial
demand will &cline and shift from energy intensive to lighter industries. Existing
transmission and distribution systems will have to be expanded.

28

The power market is a new sector. Presently it does not exist at all, but there are plans
to replace 3% of the capacity by gas by the year 2000. This will require the building
of new power plants and phasing in of import contracts to match supply and demand.
On the supply side, it is expected that domestic production of low methane gas will
decrease and will be mainly used to cover peak demand. Most of the demand will be
covefed by imports and coal bed gas. The number of import sources will grow as gas
will be transmitted from the Northwest and the Southwest, and this will require a shift
of transit direction.
SoEregaz has sketched an investment programme for the Polish gas industry. First of
all, storage capacity will have to be increased. Today, Poland can store up to 1 bcm
including storage rented from the Ukraine, while present needs are about 1.8 bcm.
Construction works have already begun. Also, the transmission system must be
reinforced and a new high pressure system to supply power plants will have to be
built. The distribution system will require modernisation and reinforcement to take
care of increased space heating demand. Sofregaz's estimates of necessary
investments are given in table 3.4.
'I ble 3.4:

In,

-

Imports

1991 1995 1996-2000 2001-2005 2006-2010 Total
75
115.5
552
158.5
901

Transmission
Storage
Distribution
Conversion
Total

228.7
132

558.5
81

I

1075.2

I

555.3
226

862.1

842.9

2489

260

1293.9

1453.7

157
1349.1

775
4655.2

~~~

2303.5

I

3127.8

I

2507.5

1

9014

Sofiegaz has carried out an average cost analysis that indicates that the above
investment development is economically viable, i.e. it gives a positive net present
value (NPV)at a 12 % discount rate. Emphasis is placed on the fact that the prognosis
is sensitive to the timing and volume of investments in the distribution and
development of sales in the residential sector, but not on increases in supply costs as
the net values of alternative fuels vary in the same direction. The results of
incremental cost analyses indicate that the benefits from incremental supply are
greater than from the average supply. This is due to a backlog in investments that
brings existing operation to adequate levels (storage, etc.), and a new power market
that will account for 3Q-50%of incremental sales.
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Sofregaz concludes that the Polish gas industry will go through three phases of
development:
1990-95 will be a period of stagnating levels of demand and supply, phasing out of

coke plants and changing structure of demand. Efforts will be concentrated on the
downstream sector
conversion of coke oven gas and restructuring of low methane gas
interconnectionwith the Western system
*,inmase
in peak demand
acceleration in the underground storage identification and evaluation
programme
study of coal-bed gas and other supply alternatives
The main problem in this phase will be a lack of financial resources as prices are still
below market levels. It can be characterised as a study and decision making period.
1995-2000 will bring:

an additional import from the West
an expansion of transmission and distribution systems
an expansion of storage capacity
a feasibility study of LNG-terminal and associated infrastructure
a feasibility study of the infrastructure associated with cod-bedmethane

2000-2010:

installation of LNG-terminal in Gdansk
distribution network reinforcements ("normal" expansion)
Depending on economic growth, the projected share of gas in primary energy
consumption in 2010 will be between 15 and 22%.

3.11 Sectoral analysis
3.11.I Residential
In 1989,71.7% of urban households and 5.6% of rural households were connected to
the gas distribution network. Gas is mostly used for cooking and heating of water
(30% of connected households). Less than 10% use gas for space heating, which so
far, has been restricted by the authorities due to an inability to meet peak demand.
This is also where the greatest opportunities for gas expansion lie. The existing
heating plants are highly inefficient and pollute the environment. They will gradually
be converted as energy prices increase and environmental regulations are
implemented. Gas is expected to capture about 10% of the existing heating market
and as much as 50% of the new housing market. Projected residential market demand
is as follows:

30

I

I

I
I

Cooking and water heating
Space heating

'Total

.L

1990

I

2010

3.18bcm
4.79bcm

I
1

9.90 bcrn
12.13 bcrn

1

3.1I2 Commercial
There will be faster growth both in professional use and heating of community
buildings. The projected development is: 0.38 bcm in 1990 increasing to 3.09 bcm in
2010.

3.1I 3 Industry
Demand in industry is very difficult to evaluate, since it is very dependent on
availability of foreign capital. Today, 62% of industrial energy demand is met by the
use of coal. Heavy, energy intensive industries are declining and require extensive
modernisation that will take 10-15 years and result in increased energy efficiency.
Medium and light industries show growth tendencies that are expected to accelerate
during the coming years. Sofiegaz's projections for the industrial sector are:
k

Iron & steel

1990

2010

2.04 bcm

0.28 bcm

3.28 bcm

2.20 bcm

6.98 bcm

3.11.4 Power
As mentioned earlier, there is no gas driven power generation capacity today, but
such capacity is planned introduced befon the turn of the century. The development
is expected to be as follows:
1990
1996

I

2000
2010

Summed up, the projected gas demand is as follows:
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15.23

of which:
iron & steel

12.69

I

2.04

I

The Polish gas industry is currently a monopoly. PGNG is the only producer,
importer, transmitter and distributor of natural gas. This situation is not very likely to
continue, however. The giant company will gradually be divided into several smaller
ones. It is expected that eventually there will be separate transmission companies and
regional distributors. In addition to structural changes, the Polish gas industry will
change its pmfde. It will evolve from a pure public utility enterpriseto a set of market
organisationsthat will be economically autonomous and will have to fight for market
shares. Today, marketing functions do not exist in the PGNG, and will have to be
developed in the future companies.

4.0 Bulgaria
4.1 Economy
Bulgaria has chosen a quick transition model similar to that of Poland, but it has been
judged as less co-ordinated and consistent. Prices were liberalised and the government
adopted tight fiscal and monetary policy with a focus on reducing the budget deficit.
The process of land re-privatisation is in progress, and a new constitution and new
commercial legislation have also been introduced. Bulgaria went through a period of
political instability and labour conflicts in 1990, but 1991 remained a relatively calm
year in spite of extremely austere policies. There is a communist majority in the
parliament, which slows down the transition process. The communists managed to
postpone the introduction of a privatisation act which makes Bulgaria the only
Eastern European country without one, and thus hinders private economic activity
that mitigates the costs of transition in other countries.
Economic indicatorsfor the recent years are given below:
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Gross Investment
Retail Trade Turnover
Inflation
I

Real Monthly Wages

I

3.91

-7.71

I

2.71
2.4

-5.51
6.4

I

8

I

1

I
-9.3 I
70.0 1

-11.4

n/a ,

d a.
550

4.2 Primary Energy Consumption
In 1988 Bulgaria had

Imports

Exports

I

37.88
4.21

Consumption by primary energy sources was as follows:
Figure 4.1: Primary Energy Consumption in Bulgaria in 1988

w-b)

Source: Eastem Block Research Ltd.
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Bulgaria has a relatively high share of oil consumption compared to other East
European countries.

4.3 Natural Gas Consumption and Imports
In 1990 Bulgaria imported 6.8 bcm of gas from the Soviet Union. The country's
production is minimal (in 1989 it was recorded at 0.008 bcm), and the reserves are
estimated at only about 13 bcm, though there are good prospects for new discoveries
in the Black Sea.
Not much information has been revealed about Bulgarian gas contracts with the
former Soviet Union, It is known that 3 bcm/year are received according to an
outright purchase contract from 1969. Another 2.8 bcm/year are payment for
participation in the "Soyuz" pipeline project. Bulgaria also took part in the "Progress"
project but the contracted gas volume is not disclosed. It is estimated that deliveries
will reach 3 bcdyear (26). The last contract was signed in 1986 and assures Bulgaria
1 bcm/year from 1993 to 2017 as a transit fee in connection with transit pipeline
construction to Turkey, Greece and Yugoslavia. It is also believed that Bulgaria is
paid in gas for participation in the former Soviet field development projects.

4.4 Pipelines
There are two transmission pipelines running through Bulgaria:
1. The first pipeline completed in 1974 runs to Bulgaria from Shebelinka in the
Ukraine, through Dniepropetrovsk to Izmail on the Danube on the Romanian border
(660km). In Romania it is laid along the Black Sea (180 km), and in Bulgaria it runs
from the north of the country through Vraca to Sofia (460 km). Its total capacity is
about 10 bcm/year.
2. The second pipeline was part of the "Progress"project moving gas from Yamburg
through Yelets and Ananyev to h a i l . In Romania and Bulgaria it is parallel to the
fmt pipeline and is 275 km long in Bulgaria. It will be used for gas transit to Turkey
and Greece from 1992, and its m d u m throughput is estimated to be 15 bcm/year.

Preparations have been started to construct a 160 lan long pipeline from Bulgaria
(Ikhtiman) to Macedonia (Skopje) in southern Yugoslavia. According to the plans, the
pipeline should be completed in 1993.
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A pipeline from Iran to Western Europe through Bulgaria has been considered for
some time. Many countries have expressed their interest, but no specific plans exist
yet.

4.5 Domestic Gas Demand
Data on consumption of gas by segment is lacking. Arthur D. Little Ltd. (30)quotes
the'fouowing estimates:

40% of total consumption is used as feedstock for petrochemical industry

-

31% heat and power plants
12% iron and steel industry
12% construction industry
5% - glass and other industries

-

Bulgaria is the smallest gas consumer in Eastern Europe, and there are no plans to
expand gas consumption considerably in the future. The only sector that is expected
to experience demand growth is the petrochemical industry.

To cope with environmental problems, which are less serious than in other East
European countries, Bulgaria intends to put an effort into clean coal burning rather
than changing its energy balance.
There are no plans to do anything about the poorly developed gas distribution
network.

4.6 Gas Industry Structure
The Ministry of Industry controls production of oil and gas, while the gas importing
Khimimport Corporation is under the control of the Ministry of Trade. Bulgargas has
the responsibility for transmission. Gas distribution is taken care of by local
companies and large industrial and power generating users.
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4.7 Prices
In 1991, energy prices were liberalised and reached the following average level:
91 average prices
IImportp
l9
rice

Industry price
Commercial sector
Household sector

~US$11OoOm3
I

I

1

95.00
98.50
98.50
98.50

Source: W d d Bank

I
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5.0 Czechoslovakia1
5.1 Economy
The Czechoslovak economy has been plummeting ever since 1989. In 1991 it
experienced the largest GNP and NMP drop ever. The development is illustrated in
the following table:

Table 5.1: Czechoslovak Economy 1988-1991 (annual growth in percentage)

* Estimates basedon first 8 months of 1991
source: Pian &on

The government has implemented tight monetary and fiscal policies, that have
resulted in a very low inflation, a current account surplus and a surplus in the
government budget. On the other hand, an extreme non-interventionist economic
policy was chosen, with the consequence of decreasing industrial output and growing
unemployment (expected to reach 7.5% in 1992). Massive privatisation is planned to
be carried out during 1992. The government's hope is that it will contribute to the
redistribution of wealth and help pacify the population whose purchasing power has
deteriorated dramatically in the latest years. Otherwise, the 1992 elections may give
greater influence to the communist party, which could disturb the process of
transition.

5.2 Primary Energy Consumption
The Czechoslovak energy balance in 1988 was as follows (million TCE):

"lXs section was wrim before Czechoslovakia was formally split into two republics.

I
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I

Consumption Production
+

113.32

1

74.20

1

I

Imports
45.81

with a distributionof primary energy consumption 8s shown in figure 5.1.
Figure 5.1:Primary Energy Consumption in Czechoslovakia 1988

Source: Eastern Block Research Ltd.

The Czechoslovak energy supply is dominated by domestically produced coal,
primarily soft coal, which accounts for approximately 60% of total coal production.
The consumption pattern has not changed considerably since 1988. Total energy
consumption has decreased, but not nearly as much as NMP and gross industrial
output. Today, the coal and oil shares are somewhat smaller with natural gas
consumption increasing since 1988 along with electricity consumption (27).

5.3 Natural Gas Consumption and Imports.

As a result of its co-operation with the former Soviet Union, Czechoslovakia has a
substantial consumption of natural gas. Although total energy consumption has
declined, gas demand increased from 12.3 bcm in 1988 to 15 bcm in 1990. Of 15 bcm
natural gas consumed in 1990, only 0.7 ban was produced domestically, the rest
imported h m the Soviet Union. Czechoslovak recoverable gas reserves are estimated
at 19 bcm and no increase in indigenous production is forecast.

The country has three direct purchase contracts signed in the 1960s and 1970s for a
total plateau rate of 5.8 bcdyear. G a s of at least 2 bcm/year is also used to pay the
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transit fees for the transit of Soviet gas to Western Europe. Czechoslovakia also
receives payments in gas for participation in the "Progress" pipeline project. The
contract is for 2.5 bcm a year until 1995 and 5 W y e a r thereafteruntil the year 2013.
The Petro Studies report (26) gives the recorded and planned shares of these three
types of contracts:

36.6%

32.7%

30.7%

Planned gas consumption is 17.5 bcm by 1995 and 25 bcm by 2005.

5.4 Pipelines
There are five transit pipelines running through Czechoslovakia:

-

1. "Brotherhood 1" from U z h g d to Bratislava From Bratislava it has two
branches: to Prague and to the Austrian border. It has a throughput capacity
of 3.5 bcm/year, half of which is distributed domestically.
2. "Transgas 1" ("Brotherhood 2") - from Uzhgord through Bratislava and
Prague. From Prague there are two extensions: one to Deutscheneudorf in
East Germany, and the other to Waidhaus in West Germany.

- to Bratislava, Breclav and along the Austrian border to
Waidhaus in West Germany. Combined length of Transgas 1 and 2 is 2200

3. "Transgas 2"

h.

4. "Transgas 3" - an extension of the 'Soyuz'' pipeline from Orenburg to
Uzhgorod. Its southern segment runs parallel to Transit 2 to Waidhaus,
while the northern segment goes through Prague to Litwinow and East
Germany. Another branch runs from Bratislava to Austria. The pipeline is
1030 km long. The combined throughput capacity is estimated at about 37
bcm/yeat.
5. 'Transgas 4" is an extension of the "Yamal"pipeline designed to carry gas
from Urengoy to Western Europe. Its construction also covered upgrading
of the whole Transgas system from 37 to 73-83 bcm/year. Designed
capacity of Transgas 4 is 27 W y e a r in 1992.

Based on trade statistics, Petro Studies calculated that 73 bcm were transferred from
the Soviet Union into Czechoslovakia in 1990, while 58 bcm were exported further.
The total length of the national distribution system for natural gas was 14443 km in
1988. It is one of the best developed systems in Eastern Europe, especially in
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Bohemia and Moravia. There is also a storage capacity that can meet 40% of winter
peak gas demand.

5.5 Domestic Gas Demand
The number of household consumers of gas distributed by pipeline was 2 632 OOO in
1988. In addition, there were 1 383 OOO households using bottled gas.
According to Arthur D. Little Ltd (19), the consumption distribution in 1989 was:
Industry - 25%
Power generation - 37%
Residential and commercial - 38%
Czechoslovakia has to cope with the second worst environmental problem in Europe
(after Poland). There are plans to limit lignite burning and convert much of the
heating and power generation capacity away from coal. Natural gas and nuclear
power are discussed as realistic alternatives. Although the government favours
nuclear power, it may have to abandon the expansion plans because of strong protests
from neighbouring Austria

5.6 Gas Industry Structure
There are two oil and gas producing companies controlled by the Ministry of
Economy. The only gas importer, Chemapol, is subordinate to the Ministry of Foreign
Trade. There are also two gas distribution companies, Czech-Moravian Gas and
Slovak Gas,that together own the Transgas pipelines. There are plans to restructure
these companies into holding companies and possibly allow foreign participation.
This structure is fikely to change with the impending separation of the Czech and
Slovak republics.

5.7 Prices

As a result of price liberalisation, gas prices rose by

130% in 1991. They are,

nevertheless, far below market price levels ahd are expected to increase further in
1992.
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6.0 Hungary
6.1 Economy
Compared to other East European countries, Hungary has not had as steep and abrupt
a negative development in the economic indicators. Still, the decline has been
substantial:
Table 6.1: Hungarian Economy 1988-1991 (annual growth in percentage)

I Economic Indicator

I

1988

I

1989

I

1990

I GNP

I

6.1

1

6.2

I

-5.0

1

-9.0
-3.5

I - 10.6

Gross Industrial Output
Gross Agricultural Output
Gross Investment

Consumer price Index

1

I
I

0.0
2.9

-8.3
15.5

I
I
I

-0.1
1.9
3.9
17.0

f

I
I
I
f

-10.0
29.0

1 19918

1

I

-5.5

1
I

NA
35.0

* Estimates
Source: OstekonomiskRapport

Unlike other European economies in transition, Hungary has had a foreign trade
surplus both in convertible and non-convertible currencies since 1988. The country
became a full member of the Council of Europe in 1990 and is negotiating associated
membership in EC in 1992. It has achieved political stability with a coalition of three
parties in the government and another three,including the communist party, in the
opposition.
Hungary has chosen a more cautious and gradual approach to the transition process.
Although a privatisation act was introduced, its implementation is planned to be a
longer term process than that of Poland or Czechoslovakia

6.2 Primary Energy Consumption
Hungary had the following energy balance in 1988 (million TCE):

C " onsumption
1

47.84

I

Production I Imports I Exports
B

I

I

24.06

1

1

25.43

1

Table 6.1 shows the sources of primary energy consumption.

1.64

J

Figure 6.1: Primary Energy Consumption in Hungary 1988

Eleceic

Source: Eastern Block Research Ltd.

Like Czechoslovakia,Hungary's darnestic energy production is based on brown coal,
but it also produces some gas and oil. The country has a very balanced energy
consumption pattern, with relatively even shares per energy source.
It is reported, however, that the energy sector experienced turbulence in 1990-91,due

to a drop in imported energy resources and raw materials from the Soviet Union.
While imports of gas remained stabk, imports of crude oil and petroleum products
decreased and had to be substitutedby imports from other countries.

6.3 Natural Gas Consumption and Imports

Production

19B

1989

1990

6.27

6.17

4.95

1991
(the first 6 months)
2.76

Besides a small amount (0.2 b
c
m
)
imported from Romania, Soviet gas covered
all Hungary's import needs. The cauitry has three supply contracts with the Soviet
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Union: two early contracts from the 1970s that had a total plateau of 3.8 b d y e a r ,
and a contract tied to Hungary's participation in the "Progress" project that, in 1992,
reached its final plateau of 2 bcwear. According to Hungarian official estimates, the
demand for imported gas will reach 8.5 bcm/year by 1995 and 11 bcm a year by the
year 2OOO. Hungary has shown interest in signing further long-term contracts with the
republics of the former Soviet Union.

6.4 Pipelines
There 8te three transmission pipelines in Hungary.
1. The first is an extension of "Transgas 1" and runs from Uzhgorod to

Beregdaroc on the Soviet-Hungarian border, Leninvaros, Vecses near
Budapest, Varasfold and Kuskundoroszma. It is 420 km long and has a
throughput of 7 bcm/year.

2. The second is a branch of the "Soyuz" pipeline running from western
Ukraine through Leninvaros to Debrecen. After linking it to the Serbian grid,
it transfers up to 3.5 bcm/year to Serbia.
3. The third pipeline is a lateral from "Progress". It is 143 km long and

extends from Uzhgorod through Beregdaroc to. Hajduszboszlo gas fields
linking to the national grid. Its capacity is 3 bcm/year expandable to 7
W y e a r depending on installed compression equipment.

Total length of transmission pipelines was 4379 km in 1989. There were 15375 km of
distribution pipelines at the same time.

6.5 Domestic Gas Demand
In 1989, the number of household consumers of gas distributed by pipeline was
3 093 OOO, which accounts for approximately 35%. Another 59% uses bottled gas.
The domestic gas grid can be charactensed as well developed.
The following consumption pattern was Tecorded in 1989 by UN (13):
Gross consumption

Power generation
Public heating plants
Energy producers' consumption
Non-energy production
Industry

10.20 bcrn
2.15 bcrn
2.56 bcrn
0.20 bcrn
0.80 bcrn
1.71 bcrn

Households

Trade

1.60 bcm
0.70 bcm

Agriculture and other

0.24 bcm

Hungary is one of the least polluted East European countries, so there are no s@ic
plans to convert any of its power generation capacity to gas today. The new capacity
that is expected to be required after the year 2O00 will possibly be met by gas-turbine
and combined cycle plants.

6.6 Gas Industry Structure
The gas industry was reorganised in 1991. The Hungarian Oil and Gas Company was
farmed as a joint stock company with twelve affiliated fms, five of which are gas
distributors. Third party access to the excess pipeline capacity is planned by the
government. The Hungarian state retained 50% of equity in the regional companies,
while the remaining 50% are privatised with no limitations to foreign ownership. Gas
imports have been liberalised and are no longer subject to the state monopoly.

6.7 Prices
Although price liberalisation was introduced for oil products, gas prices were still
regulated in 1991. The World Bank quotes the following prices:

I Industrv~rice
~

Commercial sector
Household sector

I
~

111.32
~~

164.53
122.26

I

44

7.0 Romania
7.1 Economy and Primary Energy Consumption
The Romanian economy was one of the most promising and open ezonomies in
Eastern Europe in the 1970s and early 1980s. From 1986 economic growth has
slowed considerably. The most recent data available to the author was from 1988, but
there is reason to believe that the Romanian economy has plummeted at least as badly
as that of other East European countries. "he economic indicators show a declining
tendency in the period 1986-1988.
Table 7.1: Romanian Economy 1986-1988 (annual growth in percentage)

Indicator

NMP

7.2

4.8

3.2

Some: E A

Although international joint ventures are theoretically possible in Romania, there are
quite restrictive rules preventing them. Foreign loans were prohibited by law in 1989
when the government declared that the country no longer had any foreign debt.

7.2 Primary Energy Consumption.
Romania had the following energy balance in 1988 (mn tce):
Consumption
Production
Imports

Ex~orts

102.45
83.61
37.73
18.8

Figure 7.1 shows the primary energy consumption by source.
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Figure 7.1: Primary Enerpry Consumption in Romania 1988

Source: Eastern Block Research Lfti

Romania's energy consumption is much more gas-based than that of the other East
European countries. Its pattern is similar tothe former Soviet energy consumption.

7.3 NaturaI Gas Consumption and Imports
Romania is the leading oil and gas producer in Central Europe. However, its
production has been decreasing rapidly hs recent years. This is usually explained by
mismanagement of the country's n a t d resources. The following shows the
development of gas production and i m p :

I
Production
Imports

I
1988
34.88

3.99

I

1
1

I

1989
31.23
7.42

1

I
1

1

1990
26.87
7.36

I

1

I

1991
I
(thefirst6monthsJ
13.48
1.92

Romanian gas reserves are estimated at 230-250 bcm. Combined with current
production rates, this gives a R/P ratio of h u t 9 years, which means that unless new
reserves can be discovered Romania will depend on imported gas after the turn of the
century.

Preliminary data for 1991 shows that $as imports will probably be significantly
smaller in 1991 than it was in 1990; even h u g h domestic production does not appear
to be increasing. The drop in gas importsis probably due to the fact that as from 1991
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the Soviets are demanding hard currency payments for their gas, and all Romania's
gas imports come from the Soviet Union.
Although details an not known, there were apparently five gas contracts between
Romania and the former Soviet Union:
1.

A contract tied to the "Soyuz" project for 1.5 bcm/year

2. A transit contract where Romania receives an undisclosed volume of gas
for transit to Bulgaria

3. Payment in gas for Romanian assistance in the Sovetabad field
development (undisclosedvolume)
4. A contract tied to the "Progress" project, estimated at 5 bcdyear

5. A transit contract for transit of Soviet gas to Turkey and Greece. The
contracted volume is not revealed.

7.4 Pipelines
Two pipelines have already been mentioned in the discussion of the Bulgarian grid.
Both run from h a i l along the Black Sea coast to northern Bulgaria, and are 180 km
long.
The total length of the gas distribution system is estimated at 25 OOO km and is
relatively well developed.

7.5 Domestic Gas Demand
The following consumption pattern was recorded in 1989 by the UN (13):
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It is expected that gas demand will grow mainly in the residential and commercial
sectors. There will also be modest growth in the petrochemical industry and in power
generation, while industrial demand will decline due to closing of plants on the one
hand, and increased energy efficiency on the other.

7.6 Gas Industry Structure
Gas industry is still under total govemmental control. Romgaz, created in 1991, is a
state-owned company that produces, transports and distributes gas. Petrolexport is
responsible for exports of petroleum products, while the oil company Petrom
produces associated gas.

7.7 Prices
Both energy prices and consumption were controlled under the Ceaucescu regime,
and are still a subject of regulation. Energy shortages, especially in the household
sector, continue to exist. There is a large gap between international market prices and
prices for domestically produced energy and energy retail prices:
1991 prices

Import price
Industry price
Household sector

US $/1ooOm3
93.72
57.17
57.17
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8.0 Yugoslavia
8.1 Economy and Primairy Energy Consumption
Although Yugoslavia no longer exists as a state, it is still difficult to refer to the new
countries in statistical terms, as no separate figures are yet available. The region
suffered a lot of losses during the civil war in 1991, which worsened its already
difficult situation. In 1991, Yugoslavia's GNP declined by 158, industrial production
by 218, real wages went down by 17%. while unemployment reached 20% and
inflation 235%. International trade was severely disturbed as well. Compared to 1990,
imports were down by 27% in 1991, and exports down by 21% (12).
Needless to say, the political and economic situation is still in chaos after the long
period of war and wvest.

8.2 Primary Energy Consumption.

Consumption1
I

65.42

1

Production
37.79

Electricity(896)Source: Eastern Block Research Ltd.

I
I

Imports
26.90

I
I

Exports
0.73
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Yugoslavia's economy is based on coal and oil with a relatively small consumption of
natural gas and electricity.

8.3 Natural Gas Consumption and Imports
Yugoslavia's production of natural gas follows the same declining trend as the other
Central European countries. Statistics from the m n t years rn shown below.

I
L

Production
Ymports
*

I

1

1988
3.01
4.13

I

i

1989
2.87
4.83

1

I
1

I

1990
2.66
4.47

1991
I
(the first 6months)

I

1.27
2.20

Proven gas reserves are estimated at 81 bcm. Probable reserves at great depths on the
Adriatic coast are expected to be much larger.
Today, all Yugoslavian imports come from the former Soviet Union.
The fmt two contracts were signed in 1974. Deliveries started in 1979 and reached a
plateau of 3 bcm/year in 1984. These contracts were followed by a consolidation
contract in 1986 for 5 bcm/year for another 5 years. In 1989, a new contract was
signed for 2.8 W y e a r until the year 2000.

In addition to imports from the former Soviet Union, Slovenia has signed a contract
with Algeria for deliveries via Transmed and the Italian pipeline system. Deliveries
start in 1992 with 150 million m3 initially, increasing to 600 million m3 after five
years. At that time, Slovenia's total gas demand is planned to be covered two-thirds
by the former Soviet Union and one-third by Algeria.

8.4 Pipelines
There are two separate pipeline systems in Yugoslavia:
1. Slovenia and Croatia are supplied Via Czechoslovakia and Austria by a
lateral of the TAG1-pipelinefrom Graz through Murfeld on the Slovenian
border, Slovenska Bistrica to Ljubljana and Jesenice and Tolmin on the
Italian border. Its other branch runs from Slovenska Bistrica to Zagreb and
other areas in Croatia. Its main line is 600 km long and has a capacity of

1.5 W y e a r .

2. Deliveries to Serbia come via Hungary from Horgos on the border to
Vojvodina, Paracin (south of Belgrade) and Bor (east of Paracin). It can
carry up to 3.5 bcdyear.
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There is a possibility that these systems will be linked via Nis in eastern Serbia.

In addition, there are plans for the construction of a pipeline from Bulgaria to
Macedonia running from Ikhtiman, through Kunstendil, Deva-Bair, Kumanovo, and
Skopje to southern Macedonia and Serbia. Total length will be 160 km.

To enable imports of Algerian gas, Palmanova in Italy and Nova Gorica on the
Slovenian border will be linked.
The Yugoslavian gas network is small and consisted of 3927 km of transmission
pipelines in 1989. Distribution pipelines were 3478 km long altogether.

8.5 Domestic Gas Demand
The following consumption pattern was recorded in 1989 by the UN (13):

Industrv & transmrt
Households
Trade & other
Agriculture
~

~

~

0.13 bcm

I

0.06 bcm
0.03 bcm

I

418 OOO households were consumers of gas delivered by pipeline.

Although Yugoslavia is a small gas consumer today, there exist plans to double the
demand over the next ten years.

8.6 Gas Industry Structure
The Yugoslavian gas industry consists of six companies, one in each republic. Only
the companies in Croatia and Vojvodina are involved in gas production.
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8.7 Prices
During recent years the Yugoslavian authorities have adopted a market approach to
energy pricing. Attempts have been made to increase prices to approach international
levels, but the future of these policies depends on both Mation rates and the political
situation.
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9.0 East Germany
East and West Germany were united in 1990, and are usually treated as one country
by most statistical editions. However, East Germany will be regarded as a separate
region in this paper, as its energy consumption pattern, including gas Consumption, is
still very diffmnt from that of West Germany. its pipeline grid is still more strongly
connected to the East European supply system than to the Western one. In this
section, the East German pipeline network, gas demand and contracts with the former
Soviet Union, will be described.

9.1 Primary Energy Consumption
The dominating primary energy source is lignite which is causing a lot of
environmental problems. Substantial efforts have been ma& to change the primary
energy consumption pattern from 1988:
Figure 9.1: Primary Energy Consumption in East Germany 1988
EIeceicihr(3%) cd(2%)

71%)

Source: Eastern Block Research Ltd.

There 8fe plans to reduce the burning of brown coal, and gradually increase gas and
oil consumption. There are plans to expand gas consumption to 14 bcm/year by the
year 2OOO (33).
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9.2 Natural Gas Consumption and Imports
Of 57.6 bcm of natural gas delivered to Germany by pipeline in 1990,6.5 bcm were

supplied to East Germany by the Soviet Union. In 1989 East Germany's own
production was about 10 bcm of poor quality gas that had to be converted before use.
There were three long-term supply contracts with the Soviet Union:
1. Two contracts from the 1970s for a combined plateau volume of 5.8
bcm/year
2. Payment for participation in the "Progress" project, The contract was
signed in 1986 for deliveries that started in 1989 and that would reach 5
W y e a r in the mid-1990s.

Although the Soviet Union was still the only gas supplier to the East German market
in 1990, all the major West German distribution companies had actually signed
delivery contracts or were negotiating with East German companies. According to
Petro Studies, the fiist deliveries started in 1991 and are covered by a long-term
contract for 350 mcdyear with the West German Gas-Union. Ruhrgas, Wintershall
and BEB Firdgas und Ed01 will start deliveries in 1992 and 1993.

9.3 Pipelines
All Soviet exports to East Germany were via Czechoslovakia. The following
pipelines carried this gas:
1. 'Transgas 1" - one of its extensions runs from Prague to Deutscheneudorf
on the border. It is 74 km long and has a capacity of 3 bcdyear.

2. 'Transgas 3", which is an extension of the "Soyuz" pipeline, carries 2.8
bcdyear to East Gemany via Prague and Litwinow.

3. There is a separate pipeline transporting gas to West Berlin. It runs from
Say& (7 km off the Czechoslovak border) via Meissen and Finstrwalde to
West Berlin. It is 235 km long.
The total length of transmission pipelines in East Germany was 17353 km in 1989. In
addition, there were 25806 km of distribution pipelines.
Several links axe planned to be made with the West German pipeline network in the
near future.
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9.4 Domestic Gas Demand
The following consumption pattern was recorded in 1989 by the UN (13):

3 575 OOO households were consumers of gas delivered by pipeline.

9.5 Gas Industry Structure
After East Gemany was united with West Germany, the state monopoly in the energy
sector was broken. Today, there are four major gas distribution companies that
compete with each other: Schwarze Pumpe, Kombinat Erdol-Erdgas, Gaskommerz
GmbH and KEEG, the only producer.
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