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FOREWORD

The energy sector plays an important role in the economic transformation of the
countries of Central and Eastern Europe and former Soviet Union. Reform of the energy
sector must take into account the changing structure of energy supply, demand, and trade in
the region, as well as the linkage of domestic energy reform to other sectors in these
transition economies. This discussion paper was prepared as part of an initiative to analyze
key issues in the transition process and as an initial background paper for the upcoming 1996
World Development Report on transition economies. It is a joint effort supported by the
Policy and Research Department and Country Department II of the Europe and Central Asia
Region. The paper takes stock of the experience on energy sector reform so far and the
linkage between the energy sector and other aspects of the transformation process. It
provides useful perspectives and lessons for lenders, investors, and policy makers, as well as
new directions for further work.

Kemal Dervis quire
Director Director
Country Department II Policy Research Department
Europe and Central Asia Region
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ABSTRACT

The command economies of former Soviet Union (FSU) and Central and Eastern
Europe (CEE) had a large capacity to supply energy from gas and oil produced in Russia, as
well as from locally produced poor quality coal and nuclear energy. Energy demand has
dropped with the contraction of economic activity and the recent increase of energy prices,
but there is significant scope for increased energy efficiency. There is a large potential to
expand exports of gas and electricity from FSU and CEE to western Europe. However,
expansion of such trade in the near term is likely to be small due to transmission constraints,
difficulties in agreeing on transit arrangements, and slow progress in western Europe on
liberalizing energy trade. The oil sector in Russia is quite different as it faces a serious
supply crisis, which will require improved regulation and large investment in flows to
stabilize production. Most energy utilities remain state owned (as in continental western
Europe) but partial privatization using voucher privatization has occurred in the Czech
Republic and Russia, and Hungary is planning privatization sales.

In many CEE and FSU countries there is ample supply and stagnant, or slow growth,
in demand for the output of most utilities, particularly energy utilities (such as electricity, gas
and heat). This, combined with the absence of long-term debt, has created a situation where
most countries maintain relatively low energy prices, especially for households, and owners
(governments in most all cases) are not being remunerated for the large asset base (as
dividend and debt payments are absent). In some countries, arrears to energy suppliers are
large. Governments, in most cases, have not established a framework for operation of these
utilities which encourages true commercial operation. The result has been to perpetuate
allocative inefficiencies (through distorted pricing policy), dynamic and productive
inefficiencies (through lack of commercialization) and lost fiscal revenues. The costs of
continuing such policies are significant.

However, commercialization (and privatization) can be made more efficient, while
also generating increased fiscal resources and encouraging capital market development, by
putting in place transitional regulation (including use of contracts and allowing cut-off of
nonpaying customers), by conversion of utility equity to debt (or debt injection), and by
continuing to increase energy prices, with selective compensation to poor energy consumers.
This framework for commercial operation is an important pre-requisite for efficient
privatization. Fiscal resources derived from debt injection (either revenues from debt or sale
of debt), taxes and dividends may be used to support stabilization, or other urgent needs.
Reform of the energy sector can have important link to pension reform and capital market
development. The benefits for CEE and FSU countries are likely to be potential benefits of
over a hundred billion dollars during the next decade - from reduced energy consumption,
reduced costs of energy production, and increased fiscal resources. Without such a reform
strategy the risk of waste and inefficiency is high - either dissipation of potential benefits (via
low prices, higher consumption, and nonpayment) and misallocation of scarce capital to uses
which provide little contribution to economic growth or sustainable reform.





- ix -

ACKNOWLEDGEMENTS

The author would like to thank Jon Stem, for useful comments and inputs, as well as
Trevor Byer, Kemal Dervis, Robert Anderson, John Besant-Jones, Alan Gelb,
Costas Michalopoulos, Christine Wallich, David Craig, Dmitri Vittas, Istvan Dobozi,
Harold Wackman, Marc Heitner, Gary Stuggins, Charles McPherson, Margaret Wilson, and
others for their useful suggestions. This work was supported by the Transition Economies
Division of the Policy and Research Department in conjunction with Europe and Central Asia
Departments.





- xi -

SUMMARY AND CONCLUSIONS

Energy reform is among the most complex problems facing the transition economies
of Central and Eastern Europe (CEE) and the former Soviet Union (FSU). Reform involves
issues of energy supply, demand, and trade among these countries and gas and electricity
trade with western Europe. These issues were made more complex by the breakup of the old
integrated networks (oil and gas pipelines and electricity transmission). Reform involves
establishing prices (intercountry and internal) that reflect the economic cost of producing
energy and establishing stable contractual arrangements for supplying energy, especially to
hard-currency markets. Hard decisions have to be made on closures (coal mines and power
stations). Massive foreign investment is needed to rehabilitate existing oilfields and find new
ones. These countries often have widely differing, sometimes nontraditional, strategies on
internal energy reform (pricing, regulation, and so on) and on the commercialization and
privatization of energy enterprises.

What has been their experience so far? What have been the key developments and
trends? What are the prospects for East-West trade in energy? What lessons may
policymakers learn?

Energy SupPlV. Demand, and Trade - With the breakup of the integrated energy
supply systems, Central and Eastern Europe and other non-Russian FSU countries face prices
for oil and gas that are near international levels - much higher than the very low prices
(below international levels) that prevailed before 1990. These prices have produced an
energy price shock (and fears about security of energy supplies) for most of these countries,
which rely heavily on oil and gas imported from Russia. CEE countries experienced this
energy price shock with the breakup of the Council for Mutual Economic Assistance
(CMEA) in 1990, and now pay much higher prices in hard currency for energy. The shock
to the non-Russian FSU countries began with the breakup of the USSR, and adjustment is far
from complete as these countries now face higher prices for imported energy (oil and gas for
the most part). Countries (and many regions in Russia) that depend heavily on imported
energy are attempting to become more energy self-sufficient. This attempt could add
additional capacity in a region that, by and large, has ample capacity.

Russian enterprises are beginning to reintegrate parts of the old oil and gas system by
taking stakes in key transmission routes, in nearby countries, on the way to hard currency
markets. This may help reestablish and stabilize some energy trade routes. Several
countries are relying on unsafe nuclear plants, which are cheaper to operate than importing
more higher-priced energy, usually from Russia. This has frustrated G-7 efforts to shut
down or rapidly upgrade the unsafe plants, but slow progress in these efforts is being
achieved.
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Russian oil production has fallen almost 46 percent since 1988 and is now declining
by 11 percent a year. Russian policymakers have begun to put in place the taxation,
regulatory, and pricing framework to attract urgently needed investment in oil production.
However, the large amounts of investment needed to stop the decline in production from
domestic and foreign sources (US$ 5 to 7 billion per year from 1994 to 2000) is unlikely to
be forthcoming in the near term. More investment would be forthcoming once clear
regulation is in place and the oil tax system provides more incentives for investment.

The pattern of consumption continues to shift away from heavy fuel oil. The region's
outdated refining capacity is not geared to produce enough light products (gasoline and
diesel), now in demand. Closure of high cost refineries and upgrading of selected refineries
could produce significant benefits.

The former command economies had a large capacity to supply energy, which was
used inefficiently. Much went to heavy industry. Between 1990 and 1994 energy
consumption in CEE and FSU declined. There is tremendous potential for improving the
energy efficiency in all CEE and FSU countries, and energy demand overall is likely to
stagnate as efficiency improves and the economic structure shifts away from heavy industry.
Most countries have ample capacity to supply energy, particularly electricity frequently
produced from domestic coal and nuclear power. There is little need for significant new
capacity, but some investment is needed for rehabilitation, pollution control, and
decommissioning of unsafe or obsolete plants.

An expansion of low-cost gas exports to western Europe from Russia (where
production has dropped little, and demand is falling) has the potential to be enormously
profitable (up to US$4 billion to US$6 billion per year in profits if exports to western Europe
were doubled). Profits would go primarily to Russia and key transit countries (Ukraine,
Slovalda, the Czech Republic, and possibly Poland). However, in the short to medium run
the increase in gas trade is likely to be relatively small because of: (i) difficulties agreeing
on new transit fees and new prices, given the monopsonistic structure of gas purchase in the
European Union, (ii) the perceived risk and uncertainty regarding financing the investment
and "take or pay" contractual arrangements, and (iii) security of supply concerns.
Difficulties in agreeing on energy trade arrangements have been compounded by the fact that
monopoly suppliers face monopsony buyers in many cases, with indeterminate solutions.
Also, potential benefits to Russia of increased exports may be reduced if new higher-cost
sources (such as Yamal) are developed for export, rather than lower-cost supply.

Transmission constraints and western Europe's slow progress in liberalizing rules for
gas and electricity trade are frustrating the expansion of East-West energy trade, but recent
proposals under the Energy Charter and EU association agreements have proposed moves
toward greater liberalization that could help expand this trade. It is thus important to look at
new mechanisms to encourage energy trade on a more stable commercial basis between East



- xiii -

and West and between CEE and FSU countries and regions (including cross-ownership,
guarantees, and security arrangements).

Energy Policy Reform and Commercialization/Privatization of Energy Utilities in
CEE and FSU - Progress has been made in most countries (particularly in CEE and the non-
Russian FSU) on adjusting prices of tradeable energy, and mixed progress has been made on
adjusting other energy prices. Oil, oil products, and hard coal are tradeable products and,
for the most part, prices have been liberalized in Central and Eastern Europe and the Baltic
countries. Significant progress has also been made in the other countries. Setting energy
utility prices (electricity, gas, and heat) is more complex since transmission and distribution
are natural monopolies that require regulation. CEE and FSU governments have made
progress in raising the level of energy utility prices. Prices are generally set by the
government to cover average financial costs, and governments have not adjusted this old
system to one of basing prices on economic cost. In many cases governments have kept the
old price structure, which subsidizes the residential consumer (it is the reverse of the
structure in western countries and the reverse of marginal cost structure). In most cases
energy companies have little or no debt, that is, no obligations as a counterpart to their large
assets. Also, there has been little progress in putting in place an effective system of
economic regulation.

There are several reasons for this slow progress: reluctance to raise the average price
level for fear of contributing to inflation (and thus wage pressure), reluctance to raise
residential prices, and attempts to keep down surplus revenues flowing to the utilities (since
there is not yet a system of financial controls over the utilities that have very low debt/equity
levels). As there is ample energy capacity, politicians in most countries are not motivated by
an energy shortage (that is, lights aren't going out). The ample capacity has created a
situation where there is little demand for foreign investment to supply new capacity and thus
little "demand" for regulation and efficient pricing. The exception is Hungary, which has
made the most progress on pricing and regulation. Its success is due, in part, to a strategy
of trying to attract foreign investors by planning to sell portions of utilities for cash (to
reduce its large deficit and foreign debt).

The status of commercialization/privatization in the remaining countries falls into two
broad groups. First, some countries are continuing full state ownership or are undecided
about privatization (Poland, Ukraine, and others). Many of these countries may be
influenced by the example of continental western Europe where utilities, for the most part,
remain state owned. The second group (Czech Republic, Russia, and others) are those that
have adopted a strategy of voucher privatization of stakes of energy utilities within the
voucher privatization program (primarily to support the broader objectives of ownership
change). This strategy enhances the attraction of broader voucher privatization programs,
but (as presently implemented) it creates some inefficient incentives. In fact, voucher
privatization of utilities offers ways for managers to further avoid oversight and control.
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Energy utility reform, where it has occurred so far, appears to be motivated more by
pressing objectives from outside the energy sector (not by a domestic supply crisis). In
Hungary a major objective is reducing the fiscal deficit. In the Czech Republic and Russia
reform is being used as a part of the overall ownership change. In a sense the sector is a
"cushion" that is being used for other purposes. This use as a "cushion" is taken to the
extreme in many FSU countries where nonpayment to energy suppliers and the accumulation
of arrears has led to liquidity problems for many utilities. Liquidity problems have led (and
will continue to lead) governments to use this sector to achieve other social or
macroeconomic objectives, which may not coincide with efficient reforms in the energy
sector.

Efficient energy reform within the countries entails putting in place a system that
encourages efficiency (that is, allocative efficiency with prices set at economic cost) and
produces reliable energy at lowest cost without major negative externalities (productive and
dynamic efficiency from efficient commercial operation) within an efficient commercial
framework and without serious pollution. The prerequisites for effective privatization are the
establishment of key aspects of framework for commercial operation (pricing and key
regulations) and basic restructuring. If the privatization is direct sale, then these
prerequisites are necessary to receive value. However, voucher privatization of utilities has
proceeded without such prerequisites, leading to allocative inefficiency (from low prices),
dynamic and productive inefficiencies from inadequate financial controls, poor regulation,
and weak corporate governance.

Significant potential for revenue generation from the gas, power, and heat sectors in
FSU and CEE countries derived from three sources. First, the "potential return on assets
from large past investments" resulting from a large system with ample capacity, relatively
small investment to meet the slow growth in demand, and the absence of current debt or
dividend payments to owners. Second, natural resource "rents" from low-cost gas
production in Russia. Third, the potential transit "rent" that can be earned because of
geographic location of certain transit countries. Potential revenue from these sources is large
- rough estimates are US$95 billion per year (at prices higher than those at present, but
lower than most market economies).

This revenue generation potential, after subtracting production costs (about one-fourth
to one-third of revenue) is the "cushion" that is being used in three ways - low energy prices,
building up arrears to energy suppliers, and a relatively small contribution to fiscal revenues.
If this large system were located in western market economies, it would correspond to a
system with an asset base of US$400 to 600 billion (with a 50 percent debt-to-debt plus
equity ratio) which would generate a 10 percent return on these assets of US$40 to 60 billion
per year. Two-thirds of this amount would be used to pay debt service and dividends to
owners, and about one-third would be retained for investment. Such a return on assets from
dividend and debt service payments is largely absent in CEE and FSU countries.
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How can commercialization and privatization be made more efficient while
simultaneously generating fiscal revenues (directly contributing to the budget or relieving
future fiscal obligations) and encouraging capital market development? A summary of the
recommendations is given below:

* A major focus should be placed on true commercialization of energy utilities so as
to avoid potentially large inefficiencies (productive and dynamic). Commercialization, with
incentives for cost minimization, will also help encourage energy trade, as lower-cost sources
from nearby regions or countries can be utilized.

* There appear to be large potential benefits from balance sheet restructuring.
Essentially, this means adding debt to balance sheets of utilities before incorporation, or
conversion of equity to debt after incorporation. Such debt injection was common in utility
privatizations in the U.K. and New Zealand. This debt injection, with government as the
beneficiary, represents a proxy for past investment. It is also a way of accessing the value of
equity locked up in utilities, either by receiving the interest and amortization from debt
payments or by selling the debt to domestic or foreign emerging market funds. Outside debt
holders can help provide oversight. The proceeds from such debt injection could be quite
substantial in some cases, and in all cases it can motivate utilities to operate on a more
commercial basis. Debt injection is an important prerequisite for privatization (whether
through sale or voucher privatization).

- Key aspects of a regulatory framework need to be established - even if this is a
transitional framework - which includes basic financial controls, encourages transparency,
allows cutoff of nonpaying customers, and encourages purchases of surplus energy from
neighboring regions or countries. Governments, particularly the Ministry of Finance, need
to re-establish these basic financial control and oversight functions. Consideration should be
given to transitional regulatory arrangements if there are uncertainties about sector structure,
which would make implementation of a detailed regulatory legal framework premature.
Since it takes time (years or decades) to establish a proven regulatory track record,
transitional use of price and sales contracts are likely to be helpful.

* Continuous progress on energy price reform should be maintained. The target
level of utility prices should be sufficient to cover operating costs and debt service, finance a
significant portion of investment, and remunerate assets through payment of dividends.
Relative prices to industry and households should, to the extent possible, be adjusted to
reflect long-run marginal cost structure. This adjustment entails increasing the level of prices
and maintaining a credible price path while addressing the household pricing problem
(through compensation mechanisms, such as increasing prices significantly beyond a low life-
line rate for a small block of consumption for basic needs). The increase in energy prices
should be complemented by demand side management programs to encourage more efficient
use of energy.
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* If privatization is a goal, to encourage dynamic and productive efficiency and to
reduce state ownership, then portions of restructured utilities could be sold or exchanged for
vouchers, after the above steps (debt injection, transitional regulation and establishing a
credible framework for price setting and future price increases).

* Increased fiscal resources for the government will come from debt derived from
debt injection (either from debt payments or sale of utility debt in domestic or foreign
markets), reduced arrears, and increased revenue from taxes and dividends. These increased
fiscal resources should be used for beneficial objectives, not wasted. Options include use for
selective compensation to low income household consumers, to reduce the budget deficit to
support stabilization, reduce future fiscal obligations (e.g. pension or debt obligations), and
to help accelerate capital market development.

* Equity and debt of energy enterprises have the potential to be an important
contributor to capital market development. (Energy equities are already a large share of the
Russian and Czech equity markets.) The potential future contribution of utility debt and
equity to capital market development is particularly large, given the absence of initial debt
and sizeable revenue generation potential of such utilities. Alternatives should be considered
for assisting capital market development (and pension reform) through sale of utility debt
held by the government, new debt issued for enterprise investment and sale utility equity.

There are large benefits from the multifaceted approach, which contribute to
sustainable reforrn, outlined above. The potential benefits for CEE and FSU countries are
likely to be benefits over a hundred billion dollars during the next decade, from reduced
energy consumption, reduced costs of energy production, and increased fiscal resources.
Without such a reform strategy, the risk of waste and inefficiency is high - either dissipation
of potential benefits (via low prices, higher consumption and non-payment) and misallocation
of scarce capital to uses which provide little contribution to economic growth or to
sustainable reform.
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1. BACKGROUND AND CHARACTERISTICS OF THE ENERGY SECTOR AT

THE BEGINNING OF THE REFORM PROCESS

In the countries of Central and Eastern Europe (CEE) and the Former Soviet Union

(FSU) at the beginning of the reform period (1989), the energy sector had a number of

special characteristics, described below.

Very High Energy Intensity - Energy consumed per unit of GDP was very high,

estimated at four to eight times that of OECD countries and the U.S. The share of industry

in GDP (much of it energy intensive), was around 50 percent, much higher than the average

(20 to 35 percent) in western Europe. This share of heavy industry and the inefficiency of

energy use (one-tenth as efficient as best practice in the west) were a driving force for the

high energy intensity. Distorted energy prices and the soft budget constraints for industry

also contributed to the high use of energy (see Annex 1).

Distorted Energy Prices - Under the communist system, energy prices bore little

relation to economic cost, and turnover taxes were used to subsidize various groups

(including households). Energy pricing before 1989 was based on recovery of average

financial costs. But while operating costs were included, large elements of capital costs were

frequently omitted, as much energy sector investment was financed out of state budgets

(energy utilities thus began the transition with little or no debt). The result was a system of

low energy prices in absolute terms (below international levels) and, in particular, low prices

for households. Low household prices were sustained by relatively high prices charged to

industry (the revenues of which were used to cross-subsidize household prices).

Russia is the Dominant Energy Supplier to CEE and non-Russia FSU - Historically,

Russia sent more crude oil and natural gas to the other former Soviet republics than to

foreign countries. Planners placed a low value on energy and other natural resources, thus

the prices for energy traded between the Soviet republics and CEE were highly distorted.

Excessive domestic consumption of energy products became a pillar of the Soviet economic

system. Under the old COMECON trading system, CEE exports of other (non-energy)
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goods to the Soviet Union was the counterpart of cheap Soviet energy exports within a self-

contained trading system based on cheap energy.

Breakup of Extensive Oil Pipeline, Gas Pipeline, and Power Network System into a

Many Country System. Creating Widespread Security of Supply Concerns - The enormous

integrated energy supply system of the Soviet Bloc is the largest such system the world has

ever seen. The pipeline network connecting the oil and gas fields of Russia to almost all

CEE and non-Russia FSU countries is the largest integrated pipeline system in the world.

About 10 percent of Russia's gas production (of 607 billion cubic meters in 1994) reaches

western Europe through Ukraine, Slovakia, and the Czech Republic; it accounts for nearly

25 percent of western Europe's gas consumption (312 bcm in 1992). The five enormous

power systems of these countries are similarly interconnected.

The superposition of new FSU countries' boundaries and independent CEE countries

over this supply network, without simultaneously putting contractual arrangements in place,

has lead to an enormously complex situation in the energy supply system. Contracts between

Russia and the countries of Central and Eastern Europe have largely been put in place.

Within the FSU, however, most arrangements are yet to be reached. The desire of all

parties to receive large rents from energy trade and transit has resulted in continuous

bargaining and negotiation. The export of oil and gas by non-Russian FSU producers (such

as Kazahstan and Turkmenistan) has been hampered by Russia's monopoly control over

export routes. All these developments have lead to security of supply concerns among many

countries and regions within Russia. These concerns are used to justify selective investments

to increase energy even though, overall, there is overcapacity in power, coal, and gas (in

Russia). There is thus a tradeoff between agreeing on new stable contracts for energy trade

or investment in new capacity, driven by security of supply considerations.

Sharply Declining Russian Oil Production but Stable Gas Production - As recently as

1988, the oil reserve base was able to support production at up to 570 million tons per year,

making Russia the world's leading oil producer. However, oil production in Russia dropped

by about 46 percent by 1994 and is still declining by around 10 percent a year. Gas

production in Russia has remained relatively stable, with some declines in production

resulting primarily from weakening demand.
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Numerous Unsafe Nuclear Reactors - Of almost 300 gigawatts (GW) of generating

capacity in six countries (Armenia, Bulgaria, Lithuania, Russia, Slovakia, and Ukraine),

approximately 19 GW (6 percent of total capacity, or 9 percent excluding Russia) are at

plants with higher-risk nuclear reactors (RBMK-type, considered to be highest risk, or

VVER 440/230 types). Russia has fourteen of them. While technically possible to reduce

the risk levels of these plants (through safety improvement or closure), there are substantial

costs involved: capital investment, increased fuel imports, and foregone export earnings.

Extensive Use of Low-Ouality. Highly Polluting Coal - Many of the CEE and FSU

countries relied heavily on coal and lignite wherever possible. It reduced dependence on

Russian oil and gas and generated local employment. Coal and lignite mines are heavily

staffed and many are high cost. Lignite, usually low quality and with a high sulfur content,

was used extensively in households, power generation, and heating plants. In Poland, coal

comprised 60 percent of all fuel used in the household and commercial sectors in 1988. For

Czechoslovakia it was 46 percent and for Hungary 35 percent. About 90 percent of the fuel

used in Poland for power generation was coal or lignite, 60 percent of the fuel used in

Czechoslovakia. The widespread use of this coal harms peoples' health and damages forests

across the region, particularly in the "Black Triangle" region of the Czech Republic, Poland,

and eastern Germany. The demand for much of this coal and lignite has dropped sharply in

most countries in the past few years, leading to extensive restructuring, downsizing, and

problems related to laying off miners.

Extensive Household Use of Low-Oualitv Coal and District Heat - Households in

many CEE and FSU countries rely heavily on low-quality coal and district heat. District

heat is piped hot water that is heated in nearby thermal plants, frequently in conjunction with

power generation. In most cases an entire apartment block is heated by the same system

with no individual monitoring of heat consumption by apartment.
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2. ENERGY DEMAND AND EFFICIENCY

Energy Demand Declining in Response to Earlier Sharp Declines in GDP - Energy

consumption in CEE declined 18 percent in 1990-93, similar to the decline in GDP

(Table 1). The energy intensity declined slightly. In Russia and the FSU energy demand

dropped by less than GDP, apparently increasing energy intensity (in Russia, a 30 percent

increase between 1990 and 1993). However, calculations of energy intensity are uncertain

because of increasingly unreliable estimates (underestimates in most cases) of GDP in recent

years, particularly for FSU countries.

Table 1. Energy Consumption and GDP, 1990-94
(percent change per year)

I 1990 1 1991 1992 [ 1993 1994

CEE Energy Consumption -2.1 -9.6 -8.0 -1.6 0.7
CEE GDP -1.1 -10.3 -4.1 0.6 4.7

Russia Energy Consumption 0.8 -1.8 -6.7 -6.6 -9.9
Russia GDP -2.0 -9.0 -19.0 -11.9 -14.9

Other FSU Energy Consumption 3.8 -3.5 -10.2 -12.4 -11.5
Other FSU GDP -2.7 -9.4 -16.9 -12.5 -17.2

FSU Energy Consumption 1.9 -2.4 -8.0 -8.7 -10.4
FSU GDP -2.3 -9.1 -18.2 -9.7 -15.8

Note: GDP on constant 1990 PPP basis. See Annex I for country-specific details.

Source: PlanEcon

Large Scope for Improving Energy Efficiency - Even though there has been a drop in

the level of energy consumption, there is clear scope for big gains in energy efficiency.

There has been a drop in energy efficiency as measured GDP has fallen faster than energy

consumption. Also, there has not yet been a major phaseout of energy-intensive industries,

and there is a lack of capital to replace worn out and inefficient plant and machinery. In the
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residential sector energy efficiency improvements have also been modest primarily because of

relatively low energy prices. Low prices were compounded by the inability to physically

switch to alternative fuels, lack of finance, and difficulties in metering individual apartment

consumption. There is an interesting quote from Igor Bashmakov, "Russia has turned into a

country with the largest energy conservation potential ... the Saudi Arabia in the field of

energy savings."

Demand Pattern Beginning to Shift - There is reduced industrial energy use in

absolute terms. The share of energy used in industry and to generate electricity and heat is

high, 70 to 80 percent. There is increasing demand for certain residential, service, and

transport fuels (such as electricity, gas, liquid gas, diesel, and gasoline). The share of

residential energy demand is low in many countries, such as the Czech and Slovak

Republics, 15 to 20 percent. Residential demand, however, is increasing from a low base in

some countries, particularly for clean fuels, such as electricity and gas. In some countries

this share is higher (30 percent in Poland). Some small countries (such as Albania and the

Kyrgyz Republic) also have high shares (30 to 40 percent) because industrial demand has

dropped sharply and low prices (or non-payment) by households is encouraging residential

consumption. Table 2 shows how shares of residential/commercial consumption of electricity

have increased compared to the use of electricity in industry and construction.
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Table 2. The Changing Share of Residential/Commercial Electricity Consumption
Compared with Industry/Construction Electricity Consumption

(in percent of total electricity consumption)

Share of Residential/Commercial Share of Industry/Construction

Russia 1990 15.8 62.5
1993 20.7 56.6

Hungary 1990 11.5 42.2
1993 15.4 36.5

Ukraine 1990 15.3 65.9
1993 17.5 62.5

Kazakhstan 1991 14.5 62.0
1993 16.2 55.0

Kyrgyz Republic 1991 27.0 41.0
1994 51.0 24.0

Albania 1990 13.5* 61.0*
1994 45.0* 30.0*

Lithuania 1990 20.0 49.0
1993 35.0 42.0

* Does not include power theft.

Uncertaintv on the Future Path of Energy Demand - There are four factors making

forecasts of future energy use uncertain: (i) very large scope for energy efficiency

improvement, which could occur from improvements in both energy use and in the

production of energy, (ii) the changing structure of demand, (iii) uncertainty about the rate of

restructuring and closure of many heavy energy intensive industries, and (iv) uncertainty on

overall GDP growth. The Central and East European countries and non-Russian republics

have adjusted and will continue to adjust to higher energy prices. Russia (and to a lesser

extent Kazakstan, Turkmenistan, and Uzbekistan) are likely to have surplus gas.

Several studies have focussed on how economic reform is expected to affect energy

consumption (see Annex 2). Overall, FSU energy demand is projected to be 15 to 20

percent below the 1988 peak by the year 2000, then slowly increasing through to 2005. The

sharpest drop in demand was expected in the rapid reform scenario, higher consumption in
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the slow reform scenario, and slightly higher consumption in the "gridlock" reform scenario

(which seems to correspond to the recent consumption figures).

The range of energy demand scenarios for Russia (see Annex 2) shows a high demand

case (PlanEcon) and low demand case with high efficiency (by Gordon Hughes). There is a

wide range of uncertainty (Table 3).

Table 3. Russia Demand Forecasts

Demand 1990 1994 1995 2000 2005 2010

High 100 78 76 82 89 95
Low 73 55 60 77

Note: 1990 = 100; 1994 actual. See Annex 2 for details.

The low case assumes slightly lower overall GDP growth but a structural shift away from

heavy industry and much higher efficiency of energy production and use. The balancing, or

swing fuel, is gas. In the low demand case gas is 40 percent below 1993 levels, a difference

equivalent to almost all of western Europe's annual gas consumption. Many may view the

low case as unrealistic, but it highlights some important issues. If there is much more gas

than can be exported for hard currency, Russian energy policy makers may keep gas prices

low. This will give it the option to "cushion" or "bail out" heavy industries by allowing

continued use of cheap gas. An alternative would be to increase gas prices substantially, cut

off supplies to non-paying customers, and encourage payment. These changes may force

industrial sector adjustment. If higher prices were the result of higher taxes on gas, then

there would be substantial fiscal benefits. Higher prices could result in significant gas

surpluses, which are unlikely to be exported to hard currency markets, at present prices.

There is uncertainty about future demand in Central and Eastern Europe as well. The

variation, however, is not as great (both in percentage and absolute terms). PlanEcon has

made forecasts for some of these countries (Table 4). Some experts think that the forecasts

are on the high side. With more conservation efforts, higher prices, and slightly less GDP
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growth consumption in 2000 and 2005 is estimated to be 8 to 15 percent lower. This drop

means flat consumption for most countries through 2005.

Table 4. Consumption in CEE

1988 1990 1994 1995 2000 2005
(forecast) (forecast) (forecast)

Poland 129 100 95 97 106 113
Czech Republic 110 100 88 90 99 106
Slovakia 103 100 83 86 95 103
Hungary 111 100 84 85 92 98
Bulgaria 113 100 62 64 69 73
Romania 111 100 71 72 80 85

Note: 1990 = 100; 1994 actual.

Source: PlanEcon April 1995. GDP growth assumed to be 4.7% per year from 1994 to 2005. Energy prices
assumed constant in 1994 terms.

The drop in consumption in non-Russian FSU countries has been quite sharp, with a

drop of 30 to 40 percent from 1990 to 1994. Forecasts are for further declines and then

recovery between 2000 and 2005 to 1994 levels or above (Table 5).

Table 5. Consumption in Other FSU Countries

1988 1990 1994 1995 2000 2005
(forecast) (forecast) (forecast)

Ukraine 102 100 66 64 68 73
Belarus 99 100 61 55 57 61
Other FSU 100 100 59* 57 61 64
Kazakhstan 98 100 73 73 88 94

* Preliminary estimate.

Source: PlanEcon May 1995
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3. MAJOR ENERGY PRODUCTION ISSUES IN CENTRAL AND EASTERN

EUROPE AND FORMER SOVIET UNION

Decline in Russian Oil Output

Crude oil output in 1994 was down 46 percent from its 1988 peak. The decline was

13 percent in 1993 and estimated to be 1I percent in 1994. This dramatic decline is the

result of a number of factors, including: rapid natural production decline in the old fields,

which have accounted for the bulk of Russia's production to date; suboptimal technology and

reservoir management; management and coordination difficulties; breakdown in traditional

equipment supply arrangements (such as, from Azerbaijan and the Ukraine); and lack of

finance to perform required maintenance and well workover operations and/or develop new

oil fields.

Until recently, low energy prices and high taxes left little or no room for suppliers to

recover capital costs or, in some cases, operating costs. The result was little investment in

new production. Some steps have been taken since 1994 to address the serious problem of

oil production decline. These include institutional, price, tax, and other reforms. The slight

slowing of the production decline in 1994 appears to be a consequence of bringing some

repaired or idle wells back into production coupled with increases in allowed exports.

Unfortunately, investment in new capacity dropped 29 percent in 1994, and development

drilling continued to decline, dropping 38 percent.

Unless something is done quickly, Russian oil production will continue to decline

steeply. It will require government commitment to major policy reforms and massive

investments up to US$5 to 7 billion a year (domestic and foreign sources) until 2000 just to

stabilize production. A significant portion of the investment required will have to come from

foreign investors. So far, the volume of foreign private equity or loan capital committed to

the Russian oil sector remains relatively small: about US$800 million in relatively small

projects with rapid payout. Foreign investment has been constrained by an inadequate legal

and fiscal framework and political uncertainties. As price and tax reforms are implemented,

the domestic industry will increasingly be able to self-finance, but given the escalating
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problems of arrears in the sector, it will be some time before programs can be funded on the

scale required by the domestic industry.

Without major investment in new fields, Russian production (from existing fields)

could drop to less than 200 million metric tons per year (near a third of peak production in

1988) and crude oil exports could contract severely. The major concern is that under a low-

production and high-consumption scenario net exports could fall significantly below 1994

levels. A proper legal and fiscal environment is required for domestic and foreign investors

to commit the tens of billions of dollars needed to stabilize production. Roughly US$10

billion in foreign investment could be invested over the next decade if an acceptable

investment environment is established soon (Box 2). This level of investment alone could

generate about 25 to 35 million metric tons of exportable crude oil worth US$2.5 to

3.5 billion a year in gross revenues.

The value of the oil sector and its contribution to the Russian economy can be further

enhanced by changes in policy. These actions would increase the value of Russian oil

companies and the sector as a whole and would encourage investment to help stem the

production decline. Policies that remove quantitative restrictions/allocations and a number

of other remaining controls and provide incentives for increasing export capacity would

contribute significantly to realizing the industry's potential. Substantial progress was made

on export liberalization in early 1995. Advances included abolishing export quotas, ending

centralized exports, and making plans to dismantle inter-governmental agreements. Relative

energy prices have been gradually corrected over the past two years. Before 1992 energy

prices were less than 10 percent of estimated market levels; by the end of 1993 they were

about 50 percent. Further steps are needed to move prices to market levels. These are

important first steps but key policy reforms are still required.



Figure 1. Russian Crude and Product Production, Consumption, and Exports
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Box I Russian Oil Sector Reform

Reform Reform Objectives and Progress

Price * Domestic prices freely negotiated.

* Price levels at export points have increased from one-third to nearly 50-
60% of world levels.

* Export liberalization will put further upward pressure on domestic prices.

Trade Liberalization * Export quotas and centralized export abolished in early 1995.

Crude Oil Transport * Establish acceptable regulatory framework.

* Key principles of non-discriminatory economic tariffs and adequate rules
for access contained in draft legislation.

* Government has confirmed intent to put new regulatory framework in
place, and work is ongoing.

Taxation * Reduce statutory tax levels to provide adequate incentives.

* Shift from revenue to profit-based taxation.

* Decree end-1993 provides for fully acceptable profit-based taxation for
new contracts. Work on new legislation and production-sharing
arrangements is ongoing.

* Simplify tax administration to increase compliance.

Petroleum Legislation * Early completion of acceptable and comprehensive legal and contractual
framework for oil operations.

* Comprehensive legal framework under discussion in Duma.

Crude Oil Transport

Policy toward crude pipelines is an important area for efficient development of the oil

industry. Although average pipeline utilization is only 50%, sections related to exports

outside the CIS and Eastern Europe are fully utilized and significant excess demand for

transport on these pipelines is likely to exist now that export quotas are phased out. A

number of key issues need to be tackled in Russia relating to crude pipelines. These issues

relate to regulation of access, capacity allocation and tariffs on the one hand, and creating a
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favorable investment climate in priority areas, on the other. Russian crude pipelines are in a

monopoly position. Crude transport policy is also very important for increasing export

earnings for Russia and for other new producers, such as Kazakstan, whose exports must

transit Russian territory.

Oil Refining

Forty percent of Russia's oil is exported. The remainder goes to the domestic

refining sector. Refining capacity to meet Russia's particular mix of demand for oil products

is in desperate need of rehabilitation and, equally important, and refineries need to adjust to

drastically changing demand pattern for oil products. Russia's refineries typically produce a

50-50 mix of heavy products and light products. Russia's attempt to address the problem of

shortages of lighter products by increasing crude oil runs has diverted crude from export

markets and resulted in an excess supply of heavier residual oil that the domestic economy

cannot absorb and which must be exported at a significant discount to crude oil prices. Low

demand prospects, especially for heavy products, make capacity reduction in the refining

sector a high priority. Increases in domestic crude price levels once the market is liberalized

and crude export capacity rises will make product exports increasingly unattractive.

Restructuring and investment requirements in the Russian refining sector are

considerable. Significant investments are needed to change the product mix to lighter

products and to comply with more exacting safety and environmental requirements in the

medium term. Substantial near term benefits, estimated at more than $10 billion (present

value), could be achieved with a relatively modest investment, around $1.5 billion. So far,

domestic funds for modernizing refineries have been limited and there has been little or no

commitment of foreign capital. The source of funds for investment will be primarily retained

earnings and the level of retained earnings is likely to remain low until the excess capacity

has been reduced (and low-cost refineries stop supporting high-cost refineries).

In Central and Eastern Europe there are many new challenges, problems, and issues

facing oil refiners and transporters of crude oil. These include:
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* The collapse in market demand since 1989, resulting in significant surplus crude oil

processing capacity.

* Rapid shifts in petroleum product demand toward higher quality transport fuels, with

resulting imbalances relative to supply capabilities.

* Existing facilities generally require investments to match evolving market needs for

clean fuels and to meet mandated improvements in product specifications. Additional

funds wills be needed to address pollution control at each refining site.

* Landlocked countries (the Czech Republic, Slovakia, and Hungary) are totally

dependent on Russian crude and require access to alternatives. Investment is also

needed in product terminals and shipping infrastructure.

* Policy and management capabilities to address the transition to free market

competition are evolving at a different pace in each country, but generally require

further development.

Investment needed to address these issues is estimated to be about US$9 billion,

US$4.3 billion for process equipment, US$1.8 billion for transport infrastructure, and

US$3.2 billion for emissions reduction.

Increasing Safety of Nuclear Reactors by Mobilizing Financing of Upgrades for Selected

Reactors and Shut Down of Others

Given the potential risk of nuclear accident, the G-7 has moved with the support of

the international financial institutions (IFIs) to try to work out ways to minimize the risk of

an accident. Initial proposals for rapid closure of the highest-risk plants have not moved as

rapidly as expected primarily because nuclear power is a cheap source of electricity

production (on the basis of sunk cost) and closure would mean higher fuel imports (totalling

US$3 billion per year), greater dependence on Russian energy imports, and shortages of

financing for safety upgrades. The G-7 and IFIs are now trying to agree on a new program

for safety upgrades, closure of highest-risk plants, investments in non-nuclear electricity, and

energy conservation. Costs are estimated to be US$20 billion (US$10 billion of that amount

in foreign exchange) between 1995 and 2000 (Table 6; see Annex 4 for details).
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Table 6. Cost of Upgrading Nuclear Reactors, 1995-2000
(billion US$)

Nuclear investments Financing Costs

Short-term nuclear safety upgrades 2.0
Long-term nuclear safety upgrades 2.4
Completion of reactors 2.1
Other 0.2

Conventional power investments

Rehabilitation of Existing Plants 6.0
Completion of plants under construction 8.2

Total 20.9

Source: Annex 4

Environmental Problems from Coal Use and Restructuring the Coal Sector

Coal and lignite are used widely in Central and Eastern Europe and many FSU

countries for power generation, residential heating, and district heat plants. Pollution from

power plants includes the emission of dust, which causes respiratory problems, and sulfur

dioxide, which causes health problems and forest damage. Following the collapse of the

centrally planned systems, many groups pressed for strict control standards for emissions,

usually on sulfur dioxide emissions from power plant stacks. This pressure has created the

incentive to cut down on pollution by installing flue-gas desulfurization and equipment to

reduce dust, by limiting the time that the plant is used, or by closing the plant. Progress is

being made, but there is continuing debate on which types of standards (ambient or emission)

are the best and how to finance investments or plant closure. The Czech Republic has made

substantial progress. In other countries strict laws are on the books but financing and

implementation problems have delayed action.
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In most coal and lignite producing countries (the largest are Poland, the Czech

Republic, Russia, Ukraine, Romania, Hungary, and Slovakia) the demand for coal from

households and the power and heavy industry has dropped sharply. Declines are expected to

continue, which raises a host of issues: downsizing the industry, closing high-cost mines,

promoting privatization of lower-cost mines, and providing a safety net for unemployed

miners. Most countries have cut coal production across the board and continue to let the

low-cost mines cross-subsidize the high-cost mines. Major restructuring is required in all

countries and could become more politically difficult as the demand for coal weakens further

and pressures increase for serious restructuring. A sunmmary of coal sector reform in Russia

is shown below in Box 2 based on a World Bank report (1994).

Box 2
Coal Sector Reform in Russia

* Coal production in Russia reached a peak of 417 million tons in 1988 but has since fallen by 25 percent.
Based on the Bank's macroeconomic forecasts and the competitive position of coal, demand by the year
2000 could decline to 210-250 million tons a year. This would be supplied by a competitive core from the
existing industry. The challenge for Russia is to enable this core to emerge and to adapt to new market
incentives, while cushioning the painful adjustments faced by those dependent on loss-making parts of the
industry.

* The coal industry's response to falling demand, so far, has been to maintain employment and cut production
across the board, instead of closing higher-cost mines. There are 125 mines at the top of the cost curve.
These account for 48 percent of direct employment but only 20% of production.

* Government subsidies to the coal industry are second only to agriculture in the government budget,
estimated at 1.7% of GDP in 1993 up from 1.2% in 1992. The subsidies are unsustainable from the
macroeconomic point of view and, as long as they exist, a major restructuring is unlikely.

* Most managers in the coal industry are not prepared for sharp fall in demand or for the consequences.
There is a need to shed labor, close uneconomic mines, establish an effective social safety net, and move
towards cost effective mines and operating practices. While some unemployment is inevitable, restructuring
could be achieved in great part through programs of early retirement and voluntary severance.
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4. CHANGING STRUCTURE OF EAST-WEST ENERGY TRADE

Potential for Expansion

Russia, and to a lesser extent CEE and other FSU countries, have energy that could

potentially be exported profitably to western Europe. Gas, electricity, and energy embodied

in energy intensive exports, could be exported. Indeed, there is great potential for expanding

east-west energy trade, especially in gas. Expansion of this trade is beginning and would

enhance the security of energy supply for several CEE countries, who would transit the

energy. Potential also exists for increasing in electricity exports - given the low cost and

overcapacity in many countries. However, realizing the large benefits of this trade is likely

to be difficult, because of the lack of competitive energy markets in western Europe, security

of supply concerns, and transmission constraints. It is likely that there will be only modest

expansion of east-west trade in the short- and medium-term.

The breakup of the large integrated networks has pushed CEE countries, regions in

Russia, and other FSU countries to pursue energy self sufficiency, despite large regional

overcapacity and stagnant energy demand. To avoid diversion of too much scarce capital to

more energy production capacity, strategies and policies should be pursued that encourage

energy trade (both east-west trade and trade within CEE/FSU).

Potential for Expanded Gas Trade

Exports of natural gas from Russia to central and western Europe through Ukraine,

Slovakia, and the Czech Republic are an important source of hard currency for those

countries. Commercial control of this trade is being decentralized, and the bargaining power

of existing and potential transit countries, particularly Poland, will increase as Russian gas

exports rise. The east-west gas trade is tightly interlinked, and actions in one country could

affect the viability of other projects. Moreover, as gas prices and transit fees rise to

international levels and gas exports grow, revenues to producers and transiters will increase.

Benefits will differ by country, however, depending on how the revenues are shared between

suppliers and the transit countries.
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Russia's Gazprom has been playing a tough bargaining game with the transit

countries. It is playing off the option of a Polish route (costlier in investment, but offering a

second export corridor and increased reliability) against expansion of the Ukraine and

Slovakia route (cheaper and within easy reach of southern European markets, but made

difficult by rocky Russian-Ukrainian relations). Transit countries appear unable to use their

potentially strong bargaining position (together or separately). Gazprom is keeping transit

fees near current levels and prefers to pay those fees in kind (gas), not in hard currency.

Contract provisions do not usually allow re-export of such gas.

While it appears that Europe needs more gas in the future, its willingness to purchase

large amounts of additional Russian gas depends on perceived reliability, price, and EU

energy competition policy. More competition and a reduction in the use of high-cost German

coal would allow more gas into the European market. There is, however, strong resistance

from the present buying monopsony (a consortium led by Rhurgas), which purchases almost

all imported Russian gas. These difficulties are likely to result in reduced volumes and

delays in additional gas exports with the associated foregone benefits from large foreign

exchange earnings (for Russia, Poland, Ukraine, Slovakia, and the Czech Republic) as well

as the loss of potentially cheap, clean energy for western Europe.

Realistic medium-term plans for gas exports are very small compared with the

potential. An additional 5.5 bcm per year through Ukraine and Slovakia was agreed in 1994.

Proposals are being pursued for a new line through Poland and Belarus, which could initially

transit 20 bcm per year. Expanding the very profitable transit of gas through Ukraine and

Slovakia may be a partial solution to Ukraine's hard currency problems and may generate

increased export earnings for Russia (Box 3). But such arrangements have not yet been

agreed.
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Box 3 East-West Gas Trade - Potential for Expansion

Russia produced about 640 billion cubic meters (bcm) in 1992 and 620 billion cubic meters of gas in 1993.
Roughly 65 bcm is exported to western Europe to cover one quarter of its annual consumption. The value of
the gas delivered via the transit system to western European consumers in 1992 was around US$9 billion. Of
that, Russian suppliers receive 47 percent and western European marketers, led by Rhurgas, 43 percent.
Countries providing gas transit service receive only 9 percent.

In 1992 western Europe consumed 312 bcm of gas. Projections of future consumption range from 376 to
412 bcm by 2000 and 431 to 541 bcm by 2010 (according to a 1995 EU PHARE gas interconnection study).

There is the potential for exports to more than double over the next two decades, as importing countries
replace polluting fossil fuels with clean natural gas (which can be used directly or for high efficiency combined
cycle plants to generate electricity). It appears likely that enough Russian gas could be made available to meet
any reasonable projections of export demand. Some additional gas of about 20 to 30 bcm could be exported
through the present system via Ukraine and Slovakia at low economic cost (at an estimated US$10 per thousand
cubic meters (tcm)) from investment of about USS1.9 billion, primarily in Slovakia and Ukraine (see Annex 3).
An additional 60 bcm appears to be available to be exported from major Russian consumption centers and
consideration is being given to export it via Poland (at an estimated cost of US$60 per tcm from investment of
USSI0 to 12 billion in new lines and facilities (see Figure 1). At current prices, this 90 bcm of gas would have
a value in western Europe of US$10 billion - US$12 billion a year, but an annual cost of only about
US$4 billion. The difference results in more than US$6 billion a year of rent - that is, bulk consumer price at
the border minus economic cost (LRMC) of producing and transporting the gas.

Electricity Trade Potential

Certain CEE and FSU countries have the potential to export electricity. Utilization of

installed capacity in FSU has dropped from 61 percent in 1990 to 50 percent in 1994 (Annex

3). If utilization in 1994 were back to the 61 percent level, this would imply a potential to

produce an additional 200-300 billion kWh per year. The potential surplus of electricity in

CEE and FSU countries could be a source of hard currency earnings if exported to western

Europe. There are, however, barriers to large-scale trade, both technical barriers

(transmission capacity) and even more important, lack of a viable power trading framework

(see Annex 3).

The main barrier is the lack of a competitive market for electricity in high-cost

western European countries. Seen in this light, competition within high-cost countries for

supplying large customers distribution companies and large industrial consumers is likely to

be essential to encouraging trade in electricity between western Europe and Central or

Eastern Europe. Pressures from western European distribution companies and industrial
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consumers could encourage greater trade in bulk power but, as yet, have not shown

themselves to be effective. Without such supply competition, there will be some trade at the

margin to cover seasonal and time-of-day differences and generation shortages in western

European countries. As long as they retain a monopoly over wholesale or retail customers,

west European utilities are likely to prefer to build their own long-term generating capacity,

rather than buy it. The opposition to the development of third party access in the European

Union from France and its supporters is precisely to prevent direct access to distribution

companies and final customers by outsiders. CENTREL electricity producers (Czech and

Slovak, Republics, Poland, and Hungary) and FSU countries are certainly outsiders in this

context.

The fundamental point is that, unlike ordinary traded goods (or even agricultural

commodities) there is no reason for prices to fall in a regulated monopoly with excess

capacity or alternative low cost potential producers. Thus, there is little effective pressure

for reform, provided cost pressures from electricity prices to industry do not become serious

enough to cause large-scale loss of industry (and industrial employment) or major political

rows. This has not happened as yet, and it is difficult to see it occurring on any major scale

in the foreseeable future. It, therefore, seems unlikely that there will be major large-scale

sales of bulk power from CEE or FSU to western European countries over the next five

years or so, even though many CEE and FSU countries have ample low-cost electricity

production potential.
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5. ENERGY PRICING

There has been a sharp increase in the prices of energy traded between countries

(resulting in some cases in payment problems between countries). This has been followed by

adjustment of domestic energy prices (resulting in some cases in payment problems to, and

between, energy producers). Taxation of energy is low in most countries and a minor source

of fiscal revenues. Russia is an important exception - as taxation of energy is an important

source of revenues for the stabilization process.

Developments in Energy Pricing, Trade, and Payments

In January 1991, when trade between members of the Council for Mutual Economic

Assistance (CMEA) began to be conducted at world prices and in convertible currency, trade

between the Soviet Union and Eastern Europe almost collapsed. The Soviet Union began

charging higher prices (in hard currency) for oil and gas supplied to Central and Eastern

Europe. This coincided with higher oil prices resulting from the Gulf War. At this time

Central and Eastern European countries adopted a policy of rapid liberalization of most

domestic prices, but domestic energy prices remained government controlled. Oil and oil

product prices were subsequently deregulated in 1991-92 in most countries. Other energy

prices were increased in 1990-92 but are still below economic costs in some cases.

Because of the political fragmentation of the Soviet Union and the current economic

crisis in the region, energy trade among the former Soviet republics declined dramatically in

1992-93. This downward trend will continue in the near future, as few of the major issues

(such as payments settlement, prices, and contracts) have been sorted out. Energy-rich

republics are generally pursuing a rational policy of seeking higher relative prices and,

increasingly, payment in hard currency. The energy importing republics have little hard

currency and so are forced to export relatively more goods for energy imports. This is

compounded by the buildup of huge payments arrears among enterprises and among

republics. Under bilateral agreements some energy trade among the former Soviet republics

is still generally conducted at less than world market prices (though it is moving toward that
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level) and in soft currencies. Even when prices are stipulated in hard currency, payment is

often made in soft currency, goods, or through long-term loans granted by the exporters - all

of which reduces the effective price paid by the importer.

To prevent a collapse in inter-republic trade, Russia initially showed a willingness to

only gradually raise energy prices, particularly for republics remaining within the "ruble

zone." The extension of ruble credits to importers to partially cover purchases of energy has

also helped mitigate the decline in trade. The obstacles to administratively determining a

"fair" price for energy products are formidable. It is difficult to establish prices of goods

traded in exchange for energy products. In general, though, relative prices for energy

products have increased. Further, settlements are increasingly being made in convertible

currency, particularly for deliveries in excess of bilateral agreements (for an excellent overall

view of trade in FSU see Michalopoulos and Tarr 1994).

In the face of declining production and severe financial problems, the energy

exporting republics, particularly Russia, have had to rethink trade policies with other former

Soviet republics. The opportunity cost of exporting energy to other republics (as opposed to

exporting it elsewhere and earning hard currency) or consuming it domestically (and

maintaining employment) has risen considerably. Costs vary by product, however. Both

crude oil and refined products have high opportunity costs because they are readily saleable

on the world market. Natural gas, coal, and electricity have lower opportunity costs, as

Russia's ability to sell these products abroad are tempered by stagnant demand and transport

difficulties. Russia's energy policy reflects this. In 1992 sales of Russian oil (crude and

products) to the former Soviet republics declined by 29 percent, while sales to the rest of the

world increased by 17 percent. On the other hand, Russia has allowed other republics to run

significant arrears for purchases of natural gas because it has limited options to send the gas

elsewhere.

While economic rationale is now more important in energy trade, political factors and

a republic's relationship with Russia has an effect on the amount and price of energy

deliveries. Belarus is still seeking a special arrangement with Russia on the terms at which it

can receive supplies of energy. Russia, in some cases, provided energy supplies on easy

terms (both prices and repayment schedules) to certain republics in the Transcaucasus and
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Moldova. The Baltic States pay higher prices (and in hard currency) for Russian energy

imports.

The situation with regard to Russian energy deliveries to Ukraine has been particularly

complex. Mounting Ukrainian arrears for Russian natural gas and crude oil deliveries have

increased tensions between the two countries, and shipments of fuels to Ukraine have been

cut dramatically. Ukraine, however, has a strong bargaining chip as all of Russia's gas

exports to western Europe go through Ukraine. Russian deliveries of gas to Ukraine have

resumed after agreements on repayment.

In the past year or so Russian energy exporters have sought a claim on assets in

former Soviet republics in return for writing off arrears on deliveries of energy. In the

Baltics, Gazprom now owns about a third of the Estonian gas company and is making

overtures toward Lithuanian and Latvian distributors. Gazprom is seeking equity in the gas

transmission, distribution, and storage facilities in Belarus, Ukraine, Hungary, Slovakia,

Moldova, Czech Republic, and Poland. Lukoil, a major Russian oil producer, has pursued

equity in projects in Karachaganak and Tengiz (both in Kazakhstan) and also in offshore

exploration in Azerbaijan. Russia has stated that it should receive equity stakes in certain

FSU production operations, claiming "original discovery." Russian energy firms holding

stakes in certain CIS transit enterprises might bring increased stability to trade and

contractual arrangements.

Domestic Energy Pricing

CEE and non-Russia FSU countries experienced an oil and gas import price shock.

Oil and oil product prices in most CEE countries and the FSU have been adjusted to reflect

higher border prices. For those countries that are importers, but do not transit gas from

Russia, domestic gas prices have been adjusted to reflect import cost. For countries that

transit Russian gas, and receive gas in kind in payment for transit, prices have been

increased but not, in most cases, to cover full economic cost. Electricity and heat, supplied

mainly from domestic sources, have shown the lowest rate of price increase. There is a

great deal of discussion, among CEE and FSU policy makers, on the basis which should be
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used to set network fuel prices during the transition, and significant uncertainties inherent

their actual calculation.

The current approach to setting the price of network fuels (electricity, heat, and gas)

in the countries of Central and Eastern Europe and the FSU contain many elements of

historical average (financial) cost pricing. The CEE countries have not adjusted this old

system to one basing prices on marginal (economic) cost, which is a long-range, forward

looking, approach to calculating economic cost commonly used in many parts of the world

with relatively predictable demand growth. In CEE countries, the inherent uncertainties (key

variables such as demand growth, level of rehabilitation and environmental investments)

make the calculation of long-run marginal cost (LRMC) target levels difficult and unreliable.

LRMC estimates, however, are an important benchmark in setting the structure of prices for

different categories of consumers.

What principles, then, should govern energy pricing of these network fuels during

transition? First, the level of prices should allow utilities enough to cover operating cost,

debt service, to finance a significant portion of investments from internal cash generation,

and to remunerate assets through payment of adequate dividends. Second. the structure of

prices, particularly as it concerns the relative prices of industries and households, should, to

the extent possible, be based on indications derived from LRMC estimates. In the longer

term, when demand is more predictable and other uncertainties resolved, then criteria for

setting the price level can be based more dependably on LRMC pricing principles (Box 4).
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Box 4
Issues and Problems of Marginal Cost Energy Pricing in Transition Economies

The issue of the appropriate definition of LRMC is crucial for estimating the degree to which average
and household energy prices fall short of economic costs, as well as the appropriate timepath over which we can
expect energy prices to increase. The problem arises on the appropriate measure of capital costs to include in
LRMC where, because of the sharp fall in demand for energy from heavy industry, there is considerable spare
capacity in electricity generation and transmission and in domestic gas transport pipelines - but not in low
pressure distribution networks serving small consumers (where they exist) and not so much in low voltage
networks.

The standard definition of LRMC measures the average of the net present value (NPV) of a permanent
marginal deviation from the projected level of demand. The capital costs which are included reflect both
expected replacement investment and additional capacity requirements. Utilities also have to price their services
to cover financial requirements, and specifically some standard of a net return on investments after meeting
operating costs.

In OECD countries with a broad balance between the demand and supply of capacity in the energy
sector, there is usually a continuous flow of replacement and new investment to meet expected demand, so that
the forward looking estimates of LRMC are not difficult to make. Moreover, provided inflation is properly
handled in the accounts, depreciation funds should correspond to the financing requirements for replacement
investment. In general, prices computed on the incremental cost measure of LRMC will typically be close to the
"new entrant" price.

The position is very different in CEE countries. Consider the Bulgarian electricity industry. A high
percentage of its generating capacity is in 440 MW and 1,000 MW nuclear plants at Kozloduy. Each of the 440
MW plants supplied about 7 percent of generation in 1991. There are proposals to close Kozloduy Units 1-4 in
1998. They represent over 1,700 MW of capacity and, in 1991, produced around 11,000 Gigawatt Hours,
accounting for over one-quarter of total generation. However, the fall in the demand for electricity (primarily
from heavy industrial users) and demand projections for the future suggest that it should be possible to close
these units, future demand can be met by unused thermal capacity, some of which is being refurbished. Unless
demand grows much faster than expected, new generating capacity would not be needed in Bulgaria until after
2005, even with the closure of the four nuclear units.

In places like Bulgaria, estimating LRMC by the NPV of the additional costs from a permanent unit
increase in demand results in a very low capital cost element of LRMC. Hence, the estimates of LRMC for
industry are close to operating costs. As demand grows and absorbs the spare capacity, so the estimates of
LRMC derived from the incremental cost methodology rise to reach the new entrant price only as and when new
capacity is required - in the case of Bulgaria, beyond 2005.

Energy prices in OECD countries for network industries, such as natural gas and electricity, are
normally set so that the main groups of consumers (large industrial companies, other industrial and commercial
consumers and households) pay a price that broadly covers the economic costs of the energy supplied to them
plus direct taxes. Pricing according to these principles leads to a structure of prices where the large industrial
consumers pay the lowest price per unit (e.g. per kWh for electricity per million BTU for gas) and households
pay the highest price per unit. This is because large industrial consumers typically are supplied from high-
voltage transmission lines and high-pressure pipelines, so that all of the costs of local distribution networks arise
from meeting the demand of the smaller consumers. Higher variability in the consumption pattern or "load
factor" also contributes to raising the economic costs of supplying households relative to industrial consumers
and is reflected in the relative prices paid in OECD countries by different consumer groups. When LRMC is

(cont'd.)
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Box 4 (cont'd.)

used as a guide for setting the structure of prices, then even with low average prices of electricity, many CEE
and FSU countries have residential prices below industrial and thus the reverse of the economic cost structure.
Even with the low bulk (or industrial cost) a sizeable distribution margin (2-4c/kWh) must be added for rapidly
growing residential demand for electricity.

The above discussion of energy pricing has made no allowance for the introduction of more stringent
environmental restrictions on industry. In this context, most CEE countries have passed legislation that would
substantially tighten the limits on particulate and sulphur dioxide emissions from power stations. The additional
costs from investment or greater use of (more expensive) cleaner fuel sources also requires a higher electricity
price to final consumers. The same would apply from any necessary future increase in nuclear decommissioning
and other nuclear "backend" costs arising from current and future nuclear generation. A useful policy may be to
add a well defined "energy surcharge" for environmental cleanup - as is done in many developed countries.

The lack of development of gas distribution networks and the potential growth in the demand for gas
from households, for repowering district heat and electricity plants and (eventually) for new generation will
produce a sizeable demand for investment in domestic high pressure transport and low pressure distribution
networks in the not too distant future. Thus, for gas, we can expect that estimates of LRMC will reach their
expected long run value rather sooner than for electricity - particularly as gas is an internationally traded good
which CEE countries now have to import on hard currency terms.

In many CEE countries, the pricing problem is a structural pricing problem where the

level of household prices is significantly below that of industrial prices. (Tables 7 and 8

compare prices of electricity and gas to estimates of LRMC based on various available

studies, but there are major uncertainties surrounding these cost estimates, as explained

above.) For example, while average Czech and Slovak electricity prices are somewhat above

average financial cost, the structure of prices is distorted. Industrial prices are equal to or

greater than estimated economic cost and household prices are estimated to be about half of

economic cost. This distortion may not pose a serious financial problem in the near term in

cases where household consumption is small (15 percent to 20 percent) as a share of total

consumption. The household pricing in these countries is part of a general pricing problem

for all household utilities and many public services. The structure of prices in Poland and

Hungary is closer to economic cost structure than that in other CEE countries.
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Table 7. Electricity Pricing in 1994
US cents/kWh

l l Ratio/b
Country Industrial'a Residential'a Residential/

Industrial

Hungary 5.2 5.5 1.0
(130) (70-80) (1.8)

Poland 3.7 5.1 1.4
(60-80) (50-70) (1.6)

Albania 4-4.5 5.4 1.25
(90-100) (70-80) (1.6)

Czech Republic 5.6 2.7 0.5
(95-110) (30-40) (1.4)

Slovakia 4.6-5.5 2.7 0.6
(100-110) (40) (1.4)

Bulgaria 2.2 1.4 0.64
(50-60) (25-35) (1.8)

Russia 2.7 0.6 0.22
l ____________________ (60-85) (10-15) (1.4)

Ukraine 1.4 0.34 0.25
l ____________________ (35-60) (4-10) (1.5)

OECD Average 7.4 14.0 1.9

Turkey 10.0 10.1 1.0

la In parenthesis is the ratio (in percent) of price to estimated LRMC.
/b In parenthesis is the ratio of estimated residential LRMC to estimated industrial LRMC.

Source: World Bank and IEA.
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Table 8. Natural Gas Pricing 1994
US cents/cubic meter

I l l | Ratio'b
Country Industrial'& Residential/a Residential/

l I Industrial

Hungary 15 13 0.86
l _________________________ (112) (80) (1.4)

Poland 12 17 1.4
l _____________________ (90-110) (60-70) (1.5)

Slovakia 12 10-15 0.8-1.2
(90-1 10) (50-65) (1.7)

/a In parenthesis is the ratio (in percent) of price to estimated LRMC.
/b In parenthesis is the ratio of estimated residential LRMC to estimated industrial LRMC.

Source: World Bank and IEA.
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6. ENERGY SECTOR REVENUES AND FINANCES

Large potential revenues can be earned by the energy sector. These potential revenues

could be earned from the return on assets, resulting from large past investments, from

natural resource production (resource rents from oil and gas, primarily in Russia), and from

transit of energy (primarily oil and gas) across FSU and CEE countries.

Revenue Generation Potential of Energy Utilities

Many CEE and FSU countries have the potential to generate significant revenue from

the energy utilities because demand growth is low, and investment needs in the sector are

relatively low, and because the government owner is presently not requiring dividends or

debt service payments from its past investment in the energy sector. The last two items

represent a potential return on assets.

* Slow Growth in Demand and Low Investment Requirements - The contraction of

energy-intensive heavy industry and improvements in energy efficiency are expected to lead

to lower energy intensity and slow growth in energy demand. Investment requirements for

new capacity to meet current and prospective demand are uncertain but likely to be small.

Although new capacity is not generally required, investment is needed for rehabilitation of

existing energy sources and environmental clean up. Some environmental investments are

urgent. Many of these have been taken care of, but there are other environmental and

rehabilitation investments whose timing will depend on future demand, new fuel options, or

imports and exports from nearby countries. Many countries in western Europe are urging

those in Central and Eastern Europe to rapidly implement investments to meet strict

environmental standards. This advice contrasts with many CEE countries' more careful

approach in the face of numerous uncertainties and high capital costs.

* Most Utilities Have Low Debt - Generally, utilities had little debt when the reform

process began. Present estimates of the ratio of debt-to-equity plus debt for power and gas

companies in Central and Eastern Europe range from 5 to 25 percent, using unrevalued

assets, and are only 1 to 10 percent for those companies with revalued assets (revalued assets
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typically are three to six fold above book value). These ratios are very low compared with

utilities in developed countries, where the ratio is typically 40 to 60 percent (Table 9). The

communist legacy left a large amount of energy infrastructure assets, but little or no debt

obligations as a counterpart to these assets. When prices are set on this financial basis, along

with the low debt levels in the utilities, one can understand why CEE average prices are

much lower than those in western European countnes.

* Non-Payment of Dividends - Energy enterprises typically have not, and still do not,

pay any dividends. The communist system did not require dividends or debt payments on the

assets in the energy enterprises. The owners of these large energy enterprises -governments-

are not requiring a return on previous investments.

Table 9. Debt-to-Equity Ratios of Central European Energy Utilities

Percentage of Debt:Equity-BV Debt:Equity-RV
Government Equity

Polish Power Grid Co. (PPGC)/a 100% 7:93 1:99

Polish Oil and Gas Co. (PGNiG)/b 100% 18:82

Czech Power Co. (CEZ)/c 62% 25:75 8:92

Slovak Power Co. (SEP)/d 100% 25:75

Slovak Gas Co. (SPP)/e 100% 2:98

|Czech Gas Co. (CPP)/f 100% 5:95

Hungarian Electricity Co. (MVMT)/g 100% 6:94 2:98

Hungarian Oil and Gas Co. (MOL)/h 100% 7:93

Note: BV = Equity based on book value; RV = Equity based on revalued assets.

/a 1993 estimate. Revalued assets are estimated replacement value.
/b 1992 actual.
Ic As of 12131/93, the revalued assets are replacement value, estimated by Arthur Anderson.
/d As of 12/31/93, from SEP's Annual Report.
/e The book value is as of Dec. 31, 1993, from SPP's Annual Report.

Revalued assets are estimated based on the discounted cash flow.
/f Estimate as a proportion of SPP's value.
/g 1993 preliminary.
/h 1992 actual, 88% government equity in 1994.
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Revenue Generation Potential of Oil and Gas Production and Transit

There is significant potential for revenue generation from oil and gas production as

prices approach economic levels. This potential applies primarily to Russia because it is the

largest oil and gas producer in the region. As discussed earlier, falling oil production

requires large investments to stabilize Russian production. Gas production is stable, however

production has by necessity declined slightly because of market constraints. In any case both

are natural resources, and the state as owner usually levies resource rent taxes and royalties,

as is the case in Russia (see section below on taxation of oil and gas in Russia).

Countries that transit oil and gas can also earn large revenues. The transit fees for old

and new arrangements are under negotiation. In most cases other countries transit oil and

gas from Russia. In some instances oil and gas are bought or transited by Russia. A

country's geographic location is thus a "resource" and the country may receive rent as a

return to this resource.

Magnitude of Potential Revenue Generation and the "Use" of Potential Revenue

It is illustrative to estimate the large size of the potential revenue that could be

realized. The revenue potential (aggregate of the "potential return on assets", natural

resource "rent", and transit "rent") can be roughly estimated by multiplying approximate

prices by annual energy output (adjusted for losses typical for a relatively efficient system).

Bulk prices are used for electricity which can cover operating costs, a share of investment,

and reasonable debt service and dividend payments (these prices are thus higher than

minimum operating cash costs but, in general lower than LRMC and are clearly on the low

end of the range of prices prevailing in market economies). Gas and oil prices used are

estimated economic opportunity costs at the wholesale level. A few illustrative calculations

are shown below (Table 10).
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Table 10. Illustrative Potential Revenues from CEE and FSU Power, Gas, and Oil Sub-sectors

Sector 1994 Output Value' (US$ billion per year)

Electric Power (US$0.045/kWh) Output (billion kWh)

Russia 877 34.0
Other FSU 449 18.0
CEE 441 18.0

70.0

Natural Gas Output (billion cubic meters)

Russia (US$40/tcm) 420 15.0
Other FSU (US$50/tcm) 76 3.4
CEE (US$70/tcm) 105 6.6

25.0

Total Power and Gas (Wholesale) Value US$95.0 billion per year

Oil Output (million tons)

Russia - Dcmestic (US$60/ton) 136 7.8
- Foreign (US$100/ton) 164 15.6

l 1 23.4

/a Value is based on price times output adjusted for losses/own use of about five percent for oil, ten percent for
gas, and twelve percent for power.

The potential revenue from power and gas sales is about $95 billion per year, as

shown above. Rough estimates are that about one half of this is actually realized. If these

power and gas assets, which generate such a large energy output, were located in western

economic systems, then the asset base would be large - US$400 to US$600 billion. These

assets would be expected to generate retums, typically 8 to 10 percent, in the range of

US$35 to US$60 billion. About 25 to 40 percent of these retums would be channeled into

investment, leaving the rest in the range of US$20 to US$40 billion, to service the debt and

pay dividends. For these utilities, there would normally be a ratio of long-term debt to

equity plus debt of 40 to 60 percent. In other words the long-term debt of the power and gas

utilities in CEE and the FSU would be in the range of US$200 to US$400 billion. As shown

above, in CEE and the FSU the utilities began the transition process with virtually no long-
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term debt and little short-term debt. Even today there is very little long-term debt.

Dividends were not routinely paid and are still not paid in most cases.

In western market economies excise taxes on energy are frequently added to economic

cost, particularly gasoline and other petroleum products. These taxes are a significant source

of government revenue. Energy surcharges for environmental cleanup, also sometimes used

in western market economies, are not used in CEE or FSU countries. Based on sparse data

available, excise taxes on energy are low and provide very little public revenue.

The "Use" of Potential Revenue from the Energy Sector

How are these large potential revenues being "used"? They are not being used to

service debt to pay for past investments nor to pay dividends to owners (the government in

most cases). A large portion (about half of figures in Table 10) is being "used" to maintain

low energy prices and to build up arrears in non-payment for energy by other enterprises.

* Some Utilities. Particularly in the FSU. are Experiencing Large Arrears in Payment

for Energy and are Having Liquidity Problems - In Ukraine and other FSU countries a trade

shock caused serious macroeconomic problems, leading to widespread non-payment for

energy. Nonpayment created a working capital shortage and associated financing difficulties

in the utilities. In many countries, particularly those in the FSU, utilities are not receiving

full payment from customers and thus have large accounts payable. These utilities, in many

cases, can pay salaries but not all of their bills for inputs, such as fuel.

* Maintenance of Some Energy Price Distortions - The combination of initial low debt

(a capital structure inefficiency) and ample supply helps to explain some of the energy

pricing distortions (allocative inefficiency) observed in some countries. Governments in

Central and Eastem Europe have made significant progress in adjusting tradeable energy

prices. They have made progress in raising the level of natural monopoly utility prices

(electricity, gas, and heat) but in many cases have kept the old price structure. This

structure subsidizes the residential consumer (the reverse of the marginal economic cost

structure common in westem countries). It appears that there are several reasons for

maintaining this structure: (i) reluctance to raise the average level of prices for fear of

contributing to inflation (and thus pressure to increase wages), (ii) reluctance to raise



-34-

residential prices, and also (iii) attempts to keep down surplus revenues flowing to the

utilities (since there is not yet a system of financial controls over the utilities that have very

low debt-to-equity levels).

* Other Uses - Some of the revenue is channeled to rehabilitation and new investment.

There are significant requirements for future back-end costs resulting from nuclear

generation. However, large amounts of revenue are not being set aside for such future uses.

In some countries revenues flow to high cost coal production. Some revenue is paid in taxes

- in many cases corporate taxes and taxes on oil and gas in Russia (see section below).

Data on the breakdown between these categories by country are not readily available

and much more analysis needs to be done. It does seem clear, however, that the contribution

of the energy sector to fiscal resources from return on past investment (debt and dividends),

corporate taxes, and excise taxes is unusually low for such a large asset base and compared

with practice in market economies. These low figures seem particularly striking given the

countries' high capacity and low demand growth in the power and gas sectors. Governments

seem to be using these potential revenues and rents in different ways. But by and large,

governments are letting them be dissipated through low energy prices or through nonpayment

to the energy sector, which encourages revenue waste and adds to energy consumption.

Domestic Energy Pricing and Taxation in Russia

Domestic pricing in Russia, the dominant energy supplier, is different from that in

other countries. First, gas and electricity are likely to be in surplus. Since it is very

unlikely that all of this surplus can be exported, the opportunity cost of these fuels is low, at

the margin, and thus close to operating cost. This opportunity cost may be lower in Russia

than in neighboring countries to whom Russia is charging what the market will bear.

Estimates of prices relative to economic costs in Russia are uncertain, but rough estimates

(made by Bank experts in mid-1994) show that industrial prices of crude oil, refined

products, gas, and electric power were about 45 to 65 percent of estimated econom-ic cost.

Household prices in mid-1994 were judged to be 10 to 15 percent of estimated economic

cost. Price increases are planned in 1995.
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An integrated view of the finances of the Russian energy sector for 1993 was prepared

by the International Energy Agency (IEA) and is shown in Table 11. It illustrates several

points. First, prices were quite low in 1993 and thus revenues are far below potential

revenues, which would bring prices near economic cost. Revenues should be two or three

times larger. Second, the 1993 figures also show that US$10.5 billion in taxes, most of

which comes from the oil sector. The share of oil sector taxation seems particularly high, as

the oil sector is in urgent need of massive investment to stem the decline in production. The

taxes from gas and power seem unusually low. Total tax liability exceeds gross profits

partly because too large a share of the tax liability is in the form of taxes that are unrelated

to profits. Third, operating costs are relatively low, and the reported depreciation is high,

particularly in the gas sector.

Table 11. Financial Flows Based on Average Prices, Taxes, and
Costs in the Russian Energy Sector, 1993

(US$ billion)

Oil Gas Coal Power and
and heat TOTAL

transport generation l

Revenue 11.9 11.4 2.1 13.8 39.2

Energy Taxes 7.0 2.1 0.2 1.2 10.5

Costs 6.7 13.4 4.5 14.2 38.8
- Operating Costs (3.4) (1.2) (3.5) (6.1) (14.2)
- Depreciation (3.4) (12.2) (1.0) (8.1) (24.7)

Gross Profit -1.8 -4.1 -2.6 -1.6 -10.1

Source: IEA - Russian Energv Prices and Costs. Refining, Oil Transport, and Electricity
Transmission are not included. Data on an integrated financial flows in Russia for 1994
were not available at the time of preparation of this paper.
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7. EXPERIENCE IN ENERGY REFORM COMMERCIALIZATION,
PRIVATIZATION AND LINKS TO THE MACROECONOMY

The transition from centralized state control and ownership to a system with newly

created energy enterprises is complex, requiring a new framework for operation (regulation

and pricing), new habits of corporate operation, and (possibly) new private ownership

(ranging from partial to full private participation). The experience so far in

commercialization and privatization of energy companies in CEE and the FSU has been

diverse. This raises questions about the factors that might be causing these diverse

approaches; the efficiency of this process; the groups who receive, or might receive,

potential revenues or rents from the sector; and possible ways to improve the efficiency of

commercialization (and eventual privatization, if that step is taken). Certain options may

have side benefits for the macroeconomy, such as increasing fiscal resources; assisting capital

market development; and (possibly) pension reform.

Experience of Energy Sector Reform, Commercialization, and Privatization of Network

Utilities

Some observers expected that during early transition (at least in some Central and

Eastern European countries) energy reforms would be undertaken quickly to create

commercialized (even privatized) energy companies operating within an efficient framework

of regulation and pricing (Stern 1994). However, a central feature to be understood is why

relatively slow progress has been made (on commercialization, privatization, and

establishment of economic or independent regulation). By and large only a few countries

have made substantial progress toward putting in place a true commercial framework for

energy company operation. Significant privatization of utilities has actually occurred only in

the Czech Republic and Russia (through voucher privatization), and small amounts of direct

sales have occurred in Hungary, Estonia, and a few other countries.

The unique characteristics of energy utilities in CEE and FSU transition economies

and the environment in which they operate are very important to understanding recent

experience. In most countries there is a lack of serious supply crisis (for domestically
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produced power, heat, gas, or coal) and lack of a long-term enterprise debt problem.

Politicians are not motivated by a supply crisis (i.e. the lights aren't going out). The

presence of such crises in other parts of the world, such as East Asia, have been a major

motivation for reform (that is, unbundling, privatization, and regulatory change) in the sector

(see Annex 6 on energy reform in China).

Reform and Efficiency in Energy Utilities

An efficient process of commercializing, and possibly privatizing, network utilities

(primarily power, gas, and heat) entails setting up a framework within which the companies

operate (with financial controls, prices set near economic cost based on objective criteria, a

clear regulatory framework, ability to cut off non-paying customers, and so on). This

commercialization encourages productive and dynamic efficiency. Financial efficiency is

increased when the capital structure provides a low cost of capital. Allocative efficiency is

achieved when energy prices are set at economic cost, sending efficient signals to the

economy for consumption. To achieve the benefits of improved efficiency, the appropriate

instruments must be used for the various efficiency targets (Box 5). The traditional

sequencing of reform/commercialization/privatization, described below, uses appropriate

instruments to try to reach these targets.

The traditional approach to reform and the introduction of economic regulation of the

network energy industries (and, in general, other public utilities) draws heavily on the

experience of reform in the UK, New Zealand, and many Latin American countries. The

sequence can be summarized in the steps set out below.

* Define and carry out a credible action plan to raise the price of energy to all the major

groups of consumers to reflect the full costs of economic supply, which includes

raising prices to households above those to industrial consumers.

* Draft and enact an energy law that defines the rights, powers, and obligations of all

parties in the energy sector.

* Commercialize the enterprises and promote managerial autonomy while fulfilling all

obligations (including regular payments of dividends and debt payments).
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* Create a transparent commercial framework, including financial controls and economic

regulation.

Most European govermnents have paused at this point, and the commercialized utilities are

still state-owned enterprises. The UK, New Zealand, and some Latin American countries,

however, have gone further. They have:

* Unbundled and privatized the energy enterprises (with the appropriate level of debt on

the books of the companies).

* Transferred regulatory powers to an independent body.

Commercialization encourages productive and dynamic efficiency. Allocative

efficiency is achieved when energy prices are set at economic cost (Box 5).
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Box 5
Targets and Instruments in Utility Reform

1. Allocative Efficiency.

Objective - Economically efficient production, distribution, and consumption of energy (including
environmental externalities) by all agents.

Instrument - Prices corresponding to economic cost (that is based on long-un marginal costs) for all
components of the production and distribution process and for main groups of consumers
(industrial, commercial, household).

Method - Market sets prices for all competitive elements and price regulation for all natural monopoly
elements.

2. Dynamic and Productive Efficiency

Objective - Supply at minimum cost and with maximum technical efficiency, including continuous
pressure to reduce costs and increase economic and technical efficiency. Productive
efficiency, or X-efficiency, usually refers to efficiency of present operations, whereas
dynamic efficiency refers to efficiency of future operations and investment plans.

Instrument - Commercialization of enterprises. Timely payment of dividends and debt payments.
Method - Framework for enterprise operation which separates owner, regulator, and policy maker.

Proper methods of financial control enforced by utility owners in conjunction with price
setting as above. Of crucial importance is proper bulk price signals to
generation/transmission companies. Also proper pricing for growing areas of demand and for
more price elastic segments of demand.

3. Capital Structure Efriciency

Objective - Have a capital structure (debt and equity) provides the lowest cost of capital to the firm,
usually a debt-to-equity ratio of between 40:60 and 60:40. In addition, the sale of such
utility debt and equity helps facilitate stable capital-market and debt-market development.

Instrument - Proper debt-to-equity structure with trading of debt and equity.
Method - Government initiated action to add (or remove) debt to opening balance sheet of utility at

time of incorporation (or conversion of government equity to debt for incorporated firms) and
set up a framework of incentives (including commercialization and possibly privatization) so
that a utility operating commercially can take subsequent steps to issue debt or equity to
reach, and maintain, a low-cost capital structure.

Diverging Approaches to Commercialization and Privatization of Network Utilities

There is still much uncertainty over whether to, and how to, privatize network utilities

such as gas and electricity. There are several reasons for this uncertainty. Certain key

network industries are perceived as strategic. The perceived insecurity of energy supply

(particularly in the uncertain period following the breakup of the USSR) has reduced the

willingness of CEE governments to grant real independence to energy enterprises. Those
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governments have also observed apparently successful energy sectors in Germany, Austria,

France, and other countries that are based on state-owned or state-dominated systems.

Indeed there still is an active debate even among western policy makers about the benefits of

privatizing power and gas (as was done in Chile, the UK, New Zealand, and elsewhere).

Even among those CEE policy makers who are convinced of the benefits of such

privatization, there is a concern about the impact of proceeding with such a privatization now

in their country when network utilities in neighboring countries in continental Europe and in

the FSU are all state owned/controlled utilities (usually vertically integrated). Thus the lack

of fully competitive energy markets in continental Europe and continued state control are

factors that influence CEE policy makers to continue state control of their industries. As

there is no serious supply or long-term debt problem in the sector, these are not motivating

factors for privatization (as is the case in other parts of the world). Many countries, such as

Poland and Bulgaria, are reluctant to privatize or are undecided.

However, three countries - Hungary, the Czech Republic, and Russia - have taken

steps to privatize stakes in key utilities. The motivation to do so appears to be driven by

reform pressures, coming from outside the energy sector, to use the utility sector to meet

broader macroeconomic reform objectives. The broader reform objective in Hungary is

clearly the fiscal crisis. In the Czech Republic and Russia the objective was to use the

utilities to help enhance the mass voucher privatization programs. Utility privatization

strategies observed so far range from sale of some shares for cash (Hungary) to voucher

privatization of minority shares of integrated companies (Czech Republic and Russia) before

a commercial framework has been put in place.

Indecision on Whether to or How to Privatize - Poland, Bulgaria, and Others

In Poland there was significant progress on energy reform in 1990-92, but in 1993

and 1994 the reform process slowed down considerably. In 1990-92 energy prices increased

substantially. Power, gas, and coal companies were demonopolized and restructured into

many smaller companies with the objective of increasing competition. Draft energy laws

have been prepared, but recently there is considerable disagreement on the specifics of the

laws and on how and when to privatize. As of mid-1995 no law has been passed and no
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privatization has taken place. In fact, there has been a redirection of policy, which now

intends to regroup smaller companies into regional monopolies. Poland is unique in that it

depends on coal (much of it high-cost) for 90 percent of its power generation. Thus

rehabilitation and environmental costs are potentially large.

In Bulgaria the network energy sector companies (gas transmission, district heating,

electricity) were corporatized at the beginning of 1992. There is a single gas transmission

company, a single electricity company, and 26 district heating companies. None of these

companies has been privatized. All of the companies are owned by the central government

(except the Sofia District Heating company, which is owned by the municipality of Sofia).

Low prices for electricity and district heat, which are set significantly below costs,

discourage any potential outside investors. The gas transmission company has problems

because of a major build up of arrears, but it is in a strong fundamental position because of a

significant and growing transit role (initially transiting gas to Turkey, soon to be joined by

Greece and former Yugoslav Republic of Macedonia). There is considerable excess capacity

in the network energy sector, including the electricity sector. However, if the four older

nuclear reactors in Bulgaria (at Kozloduy) are closed, as recommended by the G-7, there

may be some need for additional electricity capacity.

Ukraine's energy sector is huge with nuclear energy, coal, and imported gas used for

power. Companies are suffering from widespread non-payment of bills by customers (mostly

industrial customers). Recent proposals are being considered for sector unbundling to break

up large companies and for setting up competitive bulk prices. Plans are to retain full state

ownership of the energy companies. There are many complex factors that affect the sector,

including the depth of the payments crisis, macroeconomic instability, and differences

between central and regional governments on industrial policy.

Following the Traditional Approach - Hungary

Hungary has made the most progress in consistently raising the average level of

prices (in part by raising industrial prices much above economic cost to cross-subsidize

households). The structure of Hungarian energy supply is a factor in motivating the

government to set higher prices to cover the higher costs of supply. Coal production is high
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cost and Hungary does not benefit from being a major gas transit country (like Czech

Republic and Slovakia which get gas in kind as payment for transit fees). In Hungary the

government's aim is to sell distribution companies for cash (not through vouchers). This

plan is an important factor in the policy toward energy pricing. The Hungarian

government's attempts to sell distribution companies (in 1992 and 1993) for cash failed

because of lack of a regulatory framework and lack of a clear policy to move to and maintain

economic prices. The government went "back to the drawing board" and has now passed a

regulatory law and plans further price hikes. In 1994 the Hungarian government announced

its intention to privatize the five gas distribution companies and MOL (the oil and gas

company). For these companies the government plans to retain a 25 percent stake plus one

golden share and sell significant stakes to strategic investors. The government is also

planning to sell majority interests in power distribution companies and certain power

generation companies. Sales proceeds will go to the state budget. The government fiscal

deficit is one of the key motivating factors for selling plans to the companies to raise revenue

and for government borrowing in the bond market (domestic and foreign).

In Albania there have been some periodic energy shortages (that is, the lights were

going out) and a high rate of non-payment by consumers. Steps were taken in 1994 to raise

prices sharply to facilitate required investment and raise fiscal revenue for the government

with a high tax on electricity. However, non-payment of bills by small and large consumers

is a major problem. Various privatization options are under consideration.

Voucher Privatization of a Minority Stake in Energy Utilities

While utilities were not supposed to be included in the "first wave" of voucher

privatization in Russia and the Czech Republic, some energy utilities were brought in at the

last minute. One reason appears to be to add sizeable chunks of "good" companies to make

the voucher privatization program more attractive. In these countries the policy appears to

be for the state to maintain its substantial or majority control following the voucher

privatization (in contrast to the objectives of privatization in the UK, Chile, and New

Zealand, where objectives were to create full private ownership).
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Voucher Privatization in the Czech Republic - In the Czech Republic 30 percent of

CEZ (the Czech power company) was added in at the last minute in the 1992 voucher

privatization. The "second wave" with some other utilities is now ongoing. However,

household energy prices are among the lowest in the region. The utility operated only under

commercial law until late 1993, when an energy law was passed covering nonprice aspects of

regulation. No system of true economic regulation has been put in place. The government

as major owner has agreed that dividends need not be paid (to the government or new

shareholders) for a number of years. The government can (temporarily) avoid raising prices

by forgoing dividends and encouraging CEZ to borrow.

CEZ has a large investment program to complete an unfinished nuclear plant

(Temelin) and to reduce air pollution. CEZ has been a major borrower in the domestic bond

market and has issued US$150 million in international bonds (without government

guarantees). More large-scale borrowing is planned. The government's fiscal surplus,

strong currency, and absence of large borrowing (both domestically and internationally) is

making it easier for CEZ to borrow in these markets.

Proposed Voucher Privatization in Slovakia - The voucher privatization in Slovakia

proposed in 1995 follows a similar pattern to that of the Czech Republic with the SEP

(Slovakian power company) being proposed for partial privatization. It is not yet clear if this

will proceed.

Privatization of Energy in Russia - The voucher privatization of many energy

companies in Russia in 1994 was different from the Czech approach. In Russia a large

portion of the equity was given to managers and employees of the companies (Box 6).

The Russian program was successful in divesting of state property, but the foundation

for a more productive, efficient, and competitive sector has not been put in place.

The voucher privatization program did not seriously jeopardize existing control of the

enterprises by either the companies, regions, or the residual structures of the command

economy. In many respects voucher privatization has facilitated increased control and

ownership by managers, while allowing them to avoid oversight and control. The interests

of foreign investors still remain only of peripheral concern.
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This privatization occurred with large distortions in the existing energy price

structure. Some progress has been made on regulation at the regional level, particularly in

power. Power companies can go to regional electricity commissions each quarter for tariff

increases (with criteria set by the federal energy commission).

It is not yet clear what will happen to the Russian governrnent's remaining ownership

in the energy sector (40 to 45 percent of the shares in the gas, power, and oil sub-sectors).

The government is selling some of its remaining shareholding in the power sector on the

Russian stock market. Many of these shares have been sold to foreign investors. In oil

there is an ongoing debate about what to do with residual government ownership. There is

clearly a concern by existing private shareholders that if the residual shares were sold soon,

they would depress the value of existing shares. It is also argued that the value of shares

sold would be much higher if they were sold after the establishment of a clear and effective

regulatory framework. In the gas sector the government holds 40 percent of the shares.

There are various plans under consideration for possible sale of part of the shares

domestically or of transfer of part of the shares to domestic banks in exchange for loans.
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Box 6 Russian Energy Sector Privatization

Russia's 'first-phase' voucher privatization program was expanded to include the energy sector in 1993. The first
phase was concluded in 1994.

Privatization in the Oil Sector: Part of Viktor Chernomyrdin's stabilization program for the oil sector launched in
the second half of 1992 (before he became Prime Minister in December 1992) included a reorganization from the
current structure of separate state-owned enterprises operating in different segments of the oil industry into a few
large, vertically integrated oil companies. As currently set up, what will be created are essentially regional
monopolies, particularly at the distribution and retail level. These new entities (three were established in 1993:
Lukoil, Yukos, and Surgutneftegaz) will act as holding companies of their various subsidiaries following the
subsidiaries' conversion into joint-stock companies. Plans call for the establishment of 10-12 such companies. The
three new companies hold 38 percent of their subsidiaries, which is intended to give at least 51 percent voting
control, since for each of the subsidiaries up to 25 percent of the shares are non-voting, non-convertible preference
shares distributed to their respective employees free of charge. In a similar arrangement, 45 percent of the shares of
Lukoil, Surgutneftegaz, and Yukos are being held by the federal government, while 40 percent is to be sold through
investment tenders. The oil pipeline systems will not be part of this 'privatized' structure, but will remain entirely
Russian government owned; they will function as common carriers, serving all the various companies.

Significant share sales in major holding companies are due before the end of 1995, according to Presidential Decree
1403, which defined the method of privatization and resulting ownership structure of the main oil companies. The
holding companies' charters give the state far reaching veto and blockage rights that would apply even after a
reduction of state shareholdings to stakes below a majority of voting stock.

Shares of the oil companies are by far the leading stocks in the current Russian equity market. Oil shares account for
55 percent of the total value of shares currently in the market in Russia (with total value of the "float' estimated at
around US$2.5 billion), and for more than 60% in total capitalization of major Russian companies. Comparison of
capitalization levels of the Russian and western oil companies suggests that the gap in market valuations is still
significant. This existing difference in market valuations between Russian and international oil producers can be
attributed to low cash flows (from low prices and high taxes) as well as regulatory/macroeconomics and other factors.
For future sales of shares of Russian oil companies to be successful, it will be crucial to attract new participants to
the Russian financial market, primarily large institutional investors. Domestic market reform in the oil industry can
significantly enhance company value and bring capitalization closer to international levels. Convincing signals of
such reform can significantly increase Russian companies' valuations. If the Government chooses to embark on a
program of additional share sales, it is essential to develop a well calibrated and timed program and to select the
appropriate method of selling shares. It is likely that flotation of shares in the stock markets is the preferable method
of sale in most cases to maximize values.

Privatization in the Gas Sector: Gazprom, the successor of the old USSR Ministry of the Gas Industry, is the
central organization responsible for the gas industry in Russia, extending over the entire cycle of gas production, gas
transportation, and processing. According to the Financial Times it is likely to be the largest company in the world.
Estimates of revalued assets are US$150 to $300 billion. It earns more than US$7 billion in hard currency from gas
exports to Europe. Gazprom has been 'privatized," but in toto as a single entity. Thus, Gazprom's monopoly
position and almost absolute control over the gas sector remains unchallenged. In the privatization program for
Gazprom, completed in June 1994, 15 percent of the company was turned over to company employees (in a closed
subscription for vouchers) and 5.2 percent was sold in closed check auctions in the Yamal-Nenets Autonomous

(cont'd.)
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Box 6 (cont'd.)

Okrug; a further 28.7 percent was offered to an estimated 750,000 Russian citizens across the country through
closed privatization auctions in 60 regions. The remaining 10 percent was bought by Gazprom at par value,
which will be resold to investors in open auctions (including foreigners) for cash. Investment banks have been
hired to sell 9% of shares to foreigners (estimated to raise between US$8 to $20 billion). The remaining 40% is
currently held by the government. A decree in September 1994 granted Gazprom the right to buy, ahead of
schedule, part of these remaining shares.

Privatization In the Electric Power Sector: The initial steps in privatizing the Russian electric power sector
took place in conjunction with the 1992 restructuring of the sector. Under the restructuring program, the
vertically integrated regional heat and power supply entities (72 in number) were converted to joint-stock
companies (TA/O Energos'), operating under the regulation of Regional Energy Commissions empowered to set
heat and electricity tariffs. In addition, under Presidential decrees passed in December 1992, the Russian Joint
Stock Company for Electric Power and Electrification, RAO EES Rossii, was established as a state-owned
enterprise. Under the decrees, RAO EES was to own the largest thermal (> 1,000 MW) and hydroelectric
(>300 MM) power stations - a total of 95,000 MW or about half of the total installed capacity in the system.
In addition, RAO EES was to own and operate the HV transmission network (>330 kV), dispatch centers,
construction companies, and other power industry enterprises. It was also to hold a 49 percent ownership in the
new Energos. The remaining shares of the Energos were distributed to managers and employees.

Some of the regions with surplus power objected strongly to the transfer of their major generating stations to
RAO EES, and successfully challenged the decrees in the Constitutional Court. As a result, some 38,000 MW
of capacity have not been transferred to RAO's control. Instead, RAO EES controls approximately 57,000 MW
of large thermal and hydroelectric capacity, 41,000 MW directly and 16,000 MW through lease arrangements
with local Energos. An ownership stake in some of these stations has been passed to employees, but in the form
of RAO EES stock. As of late 1994, approximately 25 percent of the shares in RAO EES had been divested,
either through voucher sales or direct sales, to managers, employees, and other investors. The next steps in the
privatization of the company are not completely clear, however, in part because the issue of the ultimate
structure of the power sector is still under review.
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8. LESSONS, CONCLUSIONS, AND APPROACHES TO IMPROVE EFFICIENCY

OF ENERGY SECTOR REFORM

Several conclusions and reconmmendations can be drawn from the experience so far.

* There exists significant potential for revenue generation from the gas, power, and

heat sectors in FSU and CEE countries derived from (i) potential return on assets from large

past investments in a system with ample capacity and slow growth in demand, (ii) natural

resource rent from low-cost gas production in Russia, and (iii) potential transit rent from the

geographic location of certain transit countries. Potential sales revenue is estimated at

US$95 billion per year, as shown in Chapter 6. This revenue generation potential, after

subtracting production cost (about one-fourth or one-third of revenue) is being "used" in

three ways - low energy prices, accumulation of arrears to energy suppliers, and a relatively

small amount paid to government (usually in the form of taxes and royalties, when paid).

* Energy reform is progressing quite slowly across the region. Where reform is

occurring, it is usually motivated by more pressing objectives from outside the energy sector,

such as reducing the fiscal deficit (Hungary) and helping to achieve broader ownership

change through voucher privatization (Czech Republic and Russia).

* The oil sector in Russia is quite different as it faces a serious supply crisis -

production has fallen 46% from 1988 to 1994. Some progress is being made on reforms to

put in place policies and incentives to attract the massive investments of US$5 to 7 billion

per year needed to stabilize production at current levels and maintain exports.

The remainder of this chapter will focus on a few key issues in the reform of the

power, gas, and heat utility sector. The first section addresses the efficiency of the ongoing

privatization strategies in Hungary, Czech Republic, and Russia. It concludes that the

prerequisites for efficient privatization are the establishment of key aspects of framework for

commercial operation (pricing and key regulations) and basic restructuring. If the

privatization is to be via direct sale, then these prerequisites are a necessity if value is to be

received. However, voucher privatization of utilities has proceeded without such

prerequisites, leading to allocative inefficiency (from low prices) and dynamic and productive
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inefficiencies (from inadequate financial controls, regulation, and weak corporate

governance).

The second section addresses how commercialization and privatization might be made

more efficient, while simultaneously generating fiscal revenues (direct contribution to the

budget or relieving future fiscal obligations) and encouraging capital market development. A

summary of the recommendations, described in detail below, are:

* Inject debt on the balance sheet (or, equivalently, convert some of the equity to

debt) of the state owned utility. The government would be the beneficiary of this debt.

* Implement key aspects of a regulatory framework, even if this is a transitional

framework, which include basic financial controls, encourage transparency, allow cut-off of

nonpaying customers, and encourage purchase of surplus energy from neighboring regions or

countries.

* Make progress on energy price reform by increasing the level of prices and

maintaining a credible price path while addressing the residential pricing problem (through

compensation mechanisms such as increasing prices significantly beyond a low life-line rate

for a small block of consumption for basic needs). Encourage demand side efficiency

improvements, along with the price adjustments.

* If privatization is a goal to encourage dynamic and productive efficiency and to

reduce state ownership, then sell or exchange portions of restructured utilities for vouchers,

after the steps above.

* Increase fiscal resources from debt payments, sale of utility debt (in domestic or

foreign markets), increased corporate taxes, dividends, and reduced arrears. These increased

fiscal resources can be used for high priority purposes, such as selective compensation for

energy price increases, to pay off government debt, or to reduce future fiscal obligations

(e.g. pension obligations). Alternatives should be considered for assisting capital market

development by selling utility debt and equity.
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Efficiency of Energy Sector Reform So Far

How do these various strategies for commercialization and privatization compare

against the criteria for sector efficiency - allocative, productive, dynamic. and capital

structure efficiency - and effective corporate governance?

If the objectives of the privatization are to sell the company for full value, the

incentives are stronger for setting prices near economic cost (allocative efficiency). There

are also stronger incentives for commercialization and putting economic regulation in place

(productive and dynamic efficiency). The aim of voucher privatization of utilities in the

Czech Republic, Slovakia (proposed), and Russia appears to be driven by using utilities to

assist in a change of ownership. There is little evidence that it is motivated by the desire to

move toward an efficient commercial operation, within a commercially oriented framework

of pricing and regulation.

The choice of sale or voucher privatization also appears linked to the indebtedness of

the country and severity of fiscal deficits. The Czech Republic's low debt and fiscal surplus

facilitates voucher privatization. In Hungary higher debt levels and fiscal deficits argue for

direct sale. Whether there is a sufficiently robust pricing and regulatory framework in place

and the political commitment for this strategy to succeed, is not yet clear (Newbery 1993).

Utilities are being corporatized and privatized through vouchers without the proper

financial structure and in the absence of financial controls. This is likely to lead to

efficiency losses from distorted investment incentives and inefficient pricing. There is thus

the potential for significant efficiency losses (allocative, productive, dynamic, and capital

structure). The allocative losses come from distorted consumer prices. The productive and

dynamic losses can come from misinvestment, overinvestment, waste, and poor management.

While voucher privatization is a one useful method of privatization, the problems described

above appear to be the result of inadequate steps taken prior to privatization.

In the Czech Republic inefficiencies are slowly being reduced partly because of the

presence of outside equity holders (mainly investment funds) and lenders (bond holders) who

exercise some corporate governance. Only limited corporate governance, however, is being

exercised by these outsiders. The government is slowly addressing pricing and regulatory
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issues, but the voucher privatization has made attempts at subsequent company restructuring

difficult. In Russia and potentially in many other countries that might adopt similar voucher

privatization strategies, inefficiencies could be large and persistent with only very limited

effective oversight from outside stakeholders and large potential for inefficient investment or

management of operation. In fact, voucher privatization of utilities offer ways for managers

to escape control or oversight.

A rough comparison of how strategies compare on the basis of effective corporate

governance is shown in Table 12.

Table 12. Privatization Strategies

Corporate Governance Effectiveness Ownership

High * Majority outside private ownership (domestic or foreign) with
regulation, preferably including some strategic investors.

Medium * Full state ownership with financial controls and regulation.
* Partial ownership by investment funds, pension funds.
* Bond holders or commercial lenders (to state-owned or

partially privatized energy utilities).

Low * Insider control by managers and employees with little or no
debt and little effective regulation.

Major improvements in efficiency are expected to come with improved corporate

governance. True commercialization, with financial controls, proper pricing incentives,

some outside stakeholders, and regular payment of dividends and interest, is important for

reducing inefficiencies.

Voucher privatization of utilities (when prices are not yet adjusted) leads to

shareholders obtaining undervalued assets. Almost all nonenergy companies undergoing

voucher privatization are industries in which prices are already liberalized and not set by the

government. This is not true for energy utilities. Future government price adjustments, to

bring the level and structure of prices near economic levels, will dramatically affect the

cashflow of these partially privatized utilities and so bestow sizeable capital gains on the new

private equity shareholders. (It may even create an incentive for the government to postpone
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government mandated price increases if, in the future, raising household prices is seen as

windfall income for only a few private shareholder groups.) If the process of voucher

privatization is perceived as fair and a wide group of participants obtains shares, then the

future windfall gains will be widespread. In the Czech Republic this appears to be the case.

In Russia, however, energy company ownership has become concentrated among company

owners, employees, and those in key producing regions. The voucher privatization in Russia

has clearly made subsequent restructuring attempts complex, if not impossible. The power

sector is particularly complex as significant organizational restructuring is being attempted

just after voucher privatization.

Conclusion - Prerequisites for efficient privatization of utilities are: establishment of

key aspects offramework for commercial operation (pricing and key regulations) and basic

restructuring before privatization. If the privatization is direct sale then these prerequisites

are a necessity if value is to be received. However, voucher privatization of utilities has

proceeded before such steps, and leading to difficulties in subsequent restructuring, allocative

inefficiency (from low prices), dynamic and productive inefficiencies (from inadequate

financial controls, regulation, and weak corporate governance).

Improving the Efficiency of Commercialization and Privatization, Generating Additional

Fiscal Revenues and Facilitating Capital Market Development

Can the early introduction of debt on the balance sheet help increase value to owners

and improve efficiency? Unusually low debt-to-equity ratios for the state dominated energy

utilities, in CEE and the FSU, mean that governments hold mostly equity in these

enterprises. The government is not requiring payment (i.e. payments from long-term debt)

for the large asset base (see Chapter 6 and Table 10). One action (that has been taken

frequently in utility privatization in other nontransition countries, as described in Annex 5) is

to restructure the balance sheet of corporatized utilities by converting a specific share of

government equity into enterprise debt payable to the government (or, equivalently, adding

debt to the balance sheets of unincorporated enterprises). The debt can be seen as a proxy

for part of past investment, which moves the company one step toward commercial operation

by requiring at least some payment for the assets held. The amount and type of debt (bonds,
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preference shares, and so on) for the selected energy and other utilities would be determined

by the enterprise's financial position over the medium-term and its investment requirements

(see Box 7 and Annex 5). Even if only a portion of the potential debt was injected (for

example bringing the debt-to-debt plus equity ratio to between 10 and 20 percent) the debt

stock would be large ($40 billion to $120 billion, based on rough estimates in Chapter 6 for

CEE and FSU combined). This moderate level of debt injection would leave room for future

borrowing for new investment. Any debt injection should take place before privatization

and, preferably, at corporatization.

There appear to be benefits from debt injection for companies that are to remain state

owned, at least in the near future. For most energy utilities government owners are not

actually receiving all the dividends due to them. In addition, most governments are reluctant

to privatize through direct sale (the Hungarian approach). Debt injection can help the

government owners obtain the value in two ways. First, mandatory debt payments can help

the government, as owner, to receive entitlement due them as a return from past investment.

In fact, the net present value of proceeds to the government from taxes, dividends, and debt

payments is higher than payments from only taxes and dividends (assuming dividends are

actually paid). Second, the debt payments, or proceeds from debt if it is sold, help the

government obtain value from the companies. This may be particularly relevant if there is

reluctance, or it is premature, to sell shares. In other words, there is a high opportunity cost

to holding only equity, and governments (or any owner) could benefit by adjusting the capital

structure by injecting debt, along with making price increases if necessary, and applying the

revenue to higher priority uses. This approach improves allocative efficiency and capital

structure efficiency. (It is useful to note that most energy utilities held as state-owned

enterprises have substantial debt: Electricite de France in France has a 56:44 debt-to-equity

ratio, Gaz de France 22:78, the Spanish utilities 28:72, and Iberdrola 59:41.)

If the objective of the government owner is privatization, then balance sheet

restructuring (or conversion of some equity to debt) has benefits. First, it will increase the

return on equity, which can make it easier to sell equity as it will require less cash for

investors, either foreign or domestic. Second, these options could help limit potentially large

windfall gains, which could accrue to new private shareholders, and to limit possible
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unusually large cash flow to utilities (see Annex 5 for more details and examples of debt

restructuring in utilities and types of debt). Balance sheet restructuring prior to privatization

is likely to improve incentives and efficiency if the utilities are privatized. Also, for the

many energy transit companies in the FSU and CEE, debt injection prior to privatization to a

foreign upstream company may be particularly useful to realize value and limit future

windfall gains to the upstream investor. Debt injection is likely to be useful if companies are

privatized through direct sale, however the amount of debt injected needs to be calibrated to

realize maximum gains from both debt and sale of shares.

One major attraction to balance sheet restructuring is that it improves productive

efficiency (an incentive to cut costs), and it improves dynamic efficiency (as future debt

service and refinancing encourage cost control). Debt is a useful control instrument (Baer

and Gray 1994). Debt held by outside private entities (such as that incurred by refinancing

the initial debt) is particularly effective in helping to improve transparency and cost control

and thus to improve dynamic and productive efficiency. This is particularly important in

CEE and FSU utilities which have modest investment requirements (given the slow growth in

demand). The discipline of the debt payments would also encourage utilities to borrow to

cover a portion of new investments, as "normal" utilities do elsewhere in the world.

Bonds can be the type of debt placed on the balance sheet if companies have surplus

cash flow (or will in the near future as prices are increased). This is the case with some

power companies, particularly gas companies (the Slovak gas company could handle US$500

million and the Czech gas company US$400 million).

Preference shares could be the type of debt used if it is uncertain if or when any cash

surplus may arise. The use of debt in the form of preference shares or other flexible forms

can be quite important in situations where cash flow to utilities is presently constrained by

low prices or by non-payment. Once prices are adjusted or payment arrears are reduced,

free cash flow will increase substantially. Thus debt in this form will allow this free cash

flow to be "mopped up" if and when it materializes.

It is difficult to put debt on after privatization. If there is majority state ownership (or

control), a portion of state equity may be put on a holding company or converted to debt in

certain circumstances where agreement can be reached with the new nongovermment owners.
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It may be possible to put debt on a new holding company which would own the government's

shares (Box 7). There was no conversion of equity to debt in the privatization of Russian

utilities, and the concentrated ownership of shares by company managers means that they

will benefit the most from any large future capital gains. The government and broader

public may not be the main beneficiaries of this process. In this case the appropriate strategy

regarding the use of the remaining government shareholding is particularly complex.

Evaluations would need to be undertaken on whether it is possible and desirable (in the

Russian context) to convert part of the remaining government shareholding to debt. If it is

possible to convert some shares to debt, then it might be desirable for the government to sell

some of this debt up front to help raise revenue for urgent needs. The bulk of the remaining

shareholding might be most profitably held for future sale following establishment of a clear

and effective regulatory framework.

If it is not possible to put an appropriate amount of debt on the utility after

privatization, then the government may need to resort to special tax arrangements such as

special excise taxes, special profits tax (which might be paid with enterprise debt), or other

taxes/royalties).

If the objectives of the government are for the broader public to be beneficiaries of

this voucher privatization process, a lesson for other countries considering voucher

privatization may be to use debt injection and to ensure a widespread ownership of shares.

Recommendation - There appear to be large potential benefits from early balance

sheet restructuring for utilities held as state enterprises and prior to privatization, particularly

if voucher privatization is used or in the privatization of energy transit companies. There are

significant benefits to increasing revenues to the government as owner and improving

commercialization and efficiency (particularly when debt is sold to outside entities).
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Box 7 Utility Company Debt

Most energy utilities in Central and Eastern Europe and in the countries of the former Soviet Union
have low debt-to-equity ratios. The governments might consider increasing the debt in the balance sheet. The
debt could be payable to the government or to another designated beneficiary, such as pension funds. The type
of debt can be chosen to match the desired use of the funds. In addition to providing governments with a means
of realizing the value of their assets in the utilities without (yet) selling the shares, debt service also imposes
financial discipline on the utilities' management. The best time to introduce debt is at the moment when a
company is created (or transformed) and the balance sheet for the new company is being drawn up. The
introduction of debt is a routine part of this process. If a company has already been transformed but remains
entirely state owned, it is still possible, but more complicated, to introduce debt. Once any shares in the
company have been sold or transferred, the complexities of introducing debt could be prohibitive - certainly,
many of the spin-off benefits would be lost.

Debt will help lower the overall cost of capital for the firm, as the cost of servicing debt is lower than
paying dividends. The net present value (that is equity plus present value of debt) of the utility to the owner
increases as modest amounts of debt are injected, and the debt-to-equity ratio rises from near zero to between
10:90 and 30:70.

Introducing debt has advantages over other ways for the state to receive its entitlement (such as special
tax on profits, increasing dividends or extra dividend). Introduction of debt provides a steady predictable
income, imposes financial discipline, and facilitates transition to commercial operation, which provides
incentives to maximize profits. The special dividend or income tax options have disadvantages because they
must be set arbitrarily, can be revoked or changed more easily in the future, and provide an incentive to the
company to minimize profits. Also, government owners frequently have trouble collecting any dividends, much
less special or higher dividends. A combination of debt injection and excise taxes (on wholesale or retail prices)
could, in some cases, provide stable fiscal income and efficient incentives.

Mechanisms for Introducing Debt

Before Transformation. It is technically possible, but not meaningful, to create a debt obligation on a
state enterprise which is not incorporated as a company. Such entities do not have "official" balance sheets.
The government, as owner, can simply direct the enterprise to assume an obligation or to make payments as
required. Usually, state-owned enterprises in Central and Eastern Europe generally were required to pay a "tax"
equivalent to all their cashflow surplus after meeting agreed expenses and making required transfers and
provisions.

At Transformation. The simplest, and most usual, method of introducing debt onto the balance sheet is
when an enterprise is incorporated. When a company is being created, it is a simple matter to decide the
proportions of equity and debt which will constitute its liabilities. The debt might constitute bank loans to
provide the company with cash to commence its business, or it might be shareholder debt payable to (one or
more of) the founding shareholders. There are many reasons why shareholders might prefer that some of the
company's liabilities are in the form of debt:

* Interest on debt is usually less expensive than the required return on equity, thus reducing the
company's cost of capital.

* Debt service tends to be an allowed expense for tax purposes, thus further reducing the cost of capital.

* Particularly in companies with large initial investments, debt provides shareholders with a way to
subsequently recover their capital without selling the shares.

(cont'd.)
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Box 7 (cont'd.)

After Transformation, Before Privatization. While the state is the only shareholder, no other
shareholder is affected if the government decides to reduce the value of its equity by imposing a debt obligation
on the company. The simplest method would be to revalue the assets (but possible and worthwhile only if the
assets were significantly undervalued in the balance sheet). Company law in most countries allows for such
revaluation in accordance with prescribed rules, which often require formal valuation to determine the
appropriate asset value.

If asset revaluation is not a possibility, shareholders can decide in a general meeting to reduce the
equity capital of the company. Company Law in most countries stipulates the rules for a capital reduction,
which generally include notice to creditors and to the registrar of companies. It can be a timeconsuming
administrative process; but if there are no significant creditors and no other shareholders, the outcome generally
is predictable.

Alternatively, the government can create a new holding company to own its shares in the existing
company, or create a new operating subsidiary such that the existing company becomes a holding company. The
government may wish to do this, for example, to assist future restructuring of the company. In either case, this
recreates the situation at transformation, and debt can be introduced in the foundation balance sheet of the new
company.

After Privatization. Once any of the shares in the company have been sold - however cheaply - there is
a new constituency of non-government shareholders. In some cases this new constituency might agree to have
the company buy some of the residual government equity with enterprise debt. However, the government would
likely be open to criticism if it took actions which reduced the value of those shareholders' interests, even if the
State had an absolute majority which allowed it to disregard the views of other shareholders. It would be
particularly sensitive if the general public owned shares.

A possible solution, if agreement cannot be reached with the new constituency of non-government
shareholders, could be to create a new holding company to own the government's shares. The government
could then put debt on the balance sheet of the new holding company. This is typically the only route available
for a debt injection once the state has sold some of its shares in the enterprise. The holding company structure
loses one of the advantages of debt - the beneficiaries of the debt have no influence over the operating company.
The disciplines which debt imposes on the management of the operating company are foregone. The holding
company structure therefore does not improve corporate governance.

Determining the Amount of Debt

The amount of debt that a company can, and should, carry is determined by: (i) the company's ability
to service that debt with a prudent margin for uncertainty; and (ii) in the case of bonds which are to be sold in
the domestic market, the market's ability to absorb the bonds. The market appetite, or capacity, would not be a
concern if debt is issued in the form of a loan or (non-traded) preference shares.

Debt carrying capacity is determined from conventional projected cash flow analysis incorporating tests
for debt service cover, gearing limits, and similar indicators. For utilities in which shares are to be sold in the
near future, this analysis would include the dividend yield, expected dividend growth, and dividend cover to
ensure that the shares will be attractive to investors and achieve their full value in a sale.
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What regulation can realistically be adopted early in the reform process? The ample

capacity in many transition economies has created a situation in which there is little demand

for foreign investment to supply new capacity and thus little "demand" for economic

regulation and even less "demand" for independent regulation. The training of excommunist

bureaucrats provide inadequate supply of expertise on setting up effective western-style

regulation. Thus in most cases there is an absence of foreign investors demanding higher

prices and clear regulation. While this appears to be true in general, there are important

exceptions. A notable exception is oil production and transport in Russia, where foreign

investors are needed, and some progress has been made on appropriate pricing and

regulation. Another exception is Hungary, which has made the most progress on pricing and

regulation because it wants to attract foreign investors to buy equity for cash. It wants to

raise revenue to reduce its large fiscal deficit and foreign debt. In Hungary the view is that

moving toward efficient pricing and regulation will enhance the sales value of some utilities.

In many countries, however, a clear decision on the future structure of the industry

has not been made, so detailed and comprehensive regulations cannot yet be put in place. If

the target structure is to be unbundled and competitive, the restructuring and accompanying

regulatory framework will take a long time to put in place. In any event, regulation needs a

long period to be tested and proved. However, transitional regulatory arrangements may be

a practical near-tern step, given the desire of ministries of finance to temporarily retain

control of sensitive pricing policy. Such transitional arrangements should encourage

transparency, accountability, and basic commercial practices (Stern 1994; see Annex 5 on

financial controls). Non-payment of energy bills is a serious problem in many countries.

Allowing utilities to cut off non-paying customers is a crucial element in this transitional

regulation. Price and sales contracts with a significant portion of bulk purchasers (industries

and/or distribution companies) may be a useful interim arrangement. Franchises and

contracts with private entities at the distribution company level may also help reduce non-

payment.

Recommendation - There are not strong incentives for putting western-style regulation

in most Central and Eastern European and FSU countries. Consideration should be given to

transitional regulatory arrangements that encourage transparency, financial controls,
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establish a credible price path and supply contracts (or franchises) that encourage full

payment of energy bills (allow cut-off in the case of non-payment and provide interruptible

supply options).

What options should be considered to address the residential pricing problem? Many

countries have adopted a go-slow approach to energy pricing, particularly countries where

stabilization is not yet achieved, where there is chronic inflation and payment problems, and

where financial markets are poorly developed. The inefficiencies of the retail pricing

distortions (high industry prices cross-subsidizing lower residential prices) are tolerated,

given the impact on household income of raising residential prices quickly. Recent work

(Freund and Wallich 1995) has found that the policy of subsidizing residential energy in

Poland is actually regressive, benefitting the middle- and higher-income residents more than

the poor. A credible policy objective would be to raise the bulk price (or weighted average

wholesale price) to economic cost and maintain it at this level. This policy would

consistently send the correct price signal to the transmission and generation companies. The

efficiency gains can be large from establishing a commercial framework (proper pricing and

financial controls) over these parts of the industry, which can then be commercialized and,

possibly, partly privatized. If a temporary subsidy to the distribution companies is required,

it could be provided from general tax revenue or from income from debt placed on

transmission or generation companies.

Significant price increases for residential consumers should be undertaken as quickly

as possible, along with mechanisms to moderate the impact on low-income consumers.

Possible solutions are to give the lowest-income consumers lifeline rates, temporary income

transfers, and/or possibly bonds and equity in utilities in exchange for accepting higher

prices. Thus one way of breaking the residential price "gridlock" might be to:

* Raise the overall level of energy prices (and make a credible commitment to a path of

future price increases) to cover economic costs and correct the structure of energy

prices by raising residential prices above industrial prices.

* Implement lifeline pricing for a small block of electricity (see Freund and Wallich

1995).
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* Provide explicit subsidies to temporarily cushion the adjustment of energy price

increases. The proceeds from the new debt (put on in the balance sheet restructuring

described above) or general tax revenue could be used to finance these temporary

income transfers to the lowest-income consumers.

Recommendation - If political realities dictate that residential prices cannot

immediately be raised to economic cost, then emphasis should be on setting bulk prices near

economic cost and implementing appropriate social pricing (such as lifeline rates/increasing

block tariffs) and compensation schemes for the lowest-income groups during the residential

price transition.

Is there a link between utility reform and capital market development and pension

reform? Utilities can play an important role in developing the domestic capital market (as

has occurred in the United States in the 1800s, in Chile, and elsewhere). At a minimum, the

underleveraged utilities in CEE and the FSU could, over time, issue debt and securities to

slowly build up the domestic market. Accelerating this process may bring big benefits - not

only in developing capital markets but in providing a capital base for pensions (Box 8).

The privatization of utilities through unconstrained voucher schemes, may not only

create inefficiencies in the utility reform process (as described earlier), but it could also

preclude options and limit flexibility in addressing the pension reform problem in the future.

There is thus an important choice when considering voucher privatization of utilities -

between a strategy of privatizing utilities early through unconstrained voucher schemes

(before debt restructuring and before efficient pricing and regulation are in place) and other

strategies that aim at realizing higher company value (through debt injection and

pricing/regulatory steps) and carry out this process with future pension reform in mind.
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Consideration should be given to the following options:

* Sell (or transfer/trade for vouchers) packages of utility equity and debt (derived from

debt injection) primarily to the financial intermediaries (it could be to new private

pension or retirement income funds that will help develop needed "second pillar"

pension funds). Bonus shares could be given to target groups if they hold on to shares

received earlier, and help the target groups to receive the future capital gains and not

sell out too early or too cheaply. If necessary, proceeds of the sales of equity and

debt could be used to retroactively finance social safety net protection.

* Use revenues (derived from debt injection or equity to debt conversion) as a source of

funds to help pay pensions for existing pensioners. The debt could be transferred to

existing pension funds, usually government managed, so that they become the

beneficiaries. This transfer could reduce government obligations to pay existing

pensions or reduce payments made by younger workers and thus provide the

opportunity to development funded pension schemes for younger workers.

* Reserve a portion of the shares of utilities for transfer to pension funds when capital

market and utility reform is further advanced.
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Box 8 Is There a Link between Utility Restructuring
and Future Pension Reform and Capital Market Development

Countries in Central and Eastern Europe and the FSU are facing serious problems with funding
pensions. The retired population is growing quickly and there are insufficient resources to pay for future
pensions (see Averting the Old Age Crisis, World Bank 1994). Utility debt and equity can help in the formation
of viable 'second pillar' of funded pensions that will help ease the transition when (inevitably) the current
pension system payments are reduced. Eventually, the country will need to begin major pension reform - that
is, cutting back on public sector pay-as-you-go pension schemes and developing mandatory personal and
occupational funded pension schemes with a viable framework for government financial flows. In such a case,
pension schemes will need a considerable amount of quality bonds. A deeper and more stable bond market will
develop if there is a wider variety of bonds.

Utility debt and equity could be sold (at full value or at a discount) or maybe given to these pension
funds and would greatly assist the development of these funded pension schemes. In developed countries,
pensioners routinely rely on low risk bonds and equity, much of it from utilities. (It is interesting to note the
current plan in Bolivia is to "jumpstart' twelve new private pension plans by allocating 50 percent of the shares
of most major utilities to them. These pension funds would be for all adult citizens and will be managed by
outside professional pension fund managers.)

Another strategy may be to use debt payments from utilities to provide a source of funds to help
existing pensioners (say as bonds placed in existing government managed funds). This would help relieve the
burden on younger workers who could then allocate more of their savings to their pensions, through funded
schemes, and aid capital market development.

The proposals described above may be attractive because they constitute an equitable

way to transfer ownership and cash surpluses (current or future surpluses) of utilities, while

achieving efficiency gains and opening the finances of the company to outside stakeholders.

In addition, these options can accelerate the development of capital markets and financial

intermediaries, which can help intermediate capital flows. The development of bond markets

can even encourage discipline of monetary authorities. A condensed summary of alternative

options is given in Box 9.

Recommendation - Consideration should be given to ways in which utility restructuring

can help pension reform and capital market development.



-62-

Box 9 Condensed Summary of Reform Approach

Reform Approach - if gradual residential price adjustment and pension/capital market development are
also objectives

* Relatively rapid adjustment of the bulk (wholesale) price to reach economic cost and maintain a credible
future bulk price path. Establish pricing contracts with some key consumers to achieve credibility. It
is assumed that political objectives delay the adjustment of residential prices.

* Set up interim regulatory arrangements, which increase transparency of operations and encourage
commercial operation (including payment of dividends) and allow cut off of non-paying customers.

* Establish financial controls on utilities, including placing some debt (bonds or preference shares) on
companies.

* Increase in residential energy prices as soon as feasible using lifeline rates and income transfers.
Temporary subsidy to distribution companies if necessary (through government revenues or proceeds
from debt on transmission/generation companies).

If the objective is to privatize, then privatization options include:

i * Sale for cash. Receiving full value may be difficult, depending on details of pricing/regulatory
arrangements.

* Voucher privatization of minority portion of companies. Given the potential for future windfall capital
gains, a very broad and equitable distribution of shares is desirable (and concentrated insider ownership
should be avoided).

* Integrated reform which transfers (or sells at a discount) utility equity and debt to pension/retirement
funds. This would help accelerate capital market development.

The last two options are "giveaway" programs that might be designed to include ways of "buying" the
support of the population to accept price increases. The last option may be the most amenable to this approach,
as residential price increases might be linked to the transfer of utility securities.
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Annex 1

Energy Consumption, GDP Growth

and Energy Intensity

1985 - 1994





APPARENT CONSUMPTION OF PRIMARY ENERGY IN THE FORMER SOVIET UNION, 1984-94

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

(THOUS. BARRELS/DAY OIL EQUIVALENT)

RUSSIA 15542.4 16537.8 16897.3 17346.3 17411.9 17550.1 17237.0 16085.1 15062.0 13501.8
UKRAINE 4611.1 4571.8 4653.8 4677.2 4517.5 4671.4 4389.6 4240.4 3629.7 3022.8

KAZAKHSTAN 1363.0 1405.2 1438.2 1487.3 1466.9 1528.2 1465.5 1513.9 1334.6 1207.2

BELARUS 820.4 858.1 870.9 884.5 862.5 892.3 872.7 741.6 627.8 541.8

AZERBAIJAN 441.9 458.5 439.9 438.0 450.4 471.7 462.0 426.9 382.7 365.4
TURKMENISTAN 280.2 274.6 269.9 281.9 288.7 307.8 266.0 280.9 209.9 206.5

UZBEKISTAN 797.9 889.4 898.0 976.6 989.2 964.9 970.1 953.7 952.5 935.4

ESTONIA 178.9 174.3 179.4 181.0 179.2 174.4 164.5 117.1 102.1 IN/A

LATVIA 160.8 180.7 178.8 176.9 176.5 176.6 168.0 98.9 86.7 IN/A
LITHUANIA 286.8 319.6 346.1 353.1 352.4 349.2 352.0 180.3 158.8 tN/A

MOLDOVA 166.2 177.1 184.9 189.1 185.0 193.4 174.7 144.6 113.8 IN/A
ARMENIA 159.0 151.0 159.9 207.3 208.0 155.4 158.3 77.3 38.6 IN/A
GEORGIA 263.8 282.7 281.6 283.3 278.9 258.2 246.4 163.2 114.2 #N/A

TAJIKISTAN 156.3 142.0 147.7 164.1 147.2 153.4 143.9 122.2 110.6 tN/A

KYRGYZSTAN 143.3 146.9 142.5 152.9 152.4 145.0 150.3 124.5 107.7 IN/A
FSU 25372.1 26569.7 27088.9 27799.5 27666.7 27991.9 27220.9 25270.6 23031.7 20615.4

(ANNUAL CHANGZ IN PERCENT)

RUSSIA 6.4 2.2 2.7 0.4 0.8 -1.8 -6.7 -6.4 -10.4
UKRAINE -0.9 1.8 0.5 -3.4 3.4 -6.0 -3.4 -14.4 -16.7
KAZAKHSTAN 3.1 2.3 3.4 -1.4 4.2 -4.1 3.3 -11.8 -9.5
BELARus 4.6 1.5 1.6 -2.5 3.4 -2.2 -15.0 -15.3 -13.7
AZERBAIJAN 3.8 -4.1 -0.4 2.8 4.7 -2.1 -7.6 -10.3 -4.5
TURKMENISTAN -2.0 -1.7 4.4 2.4 6.6 -13.6 5.6 -25.3 -1.6
UZBEKISTAN 11.5 1.0 8.8 1.3 -2.5 0.5 -1.7 -0.1 -1.8
BSTONIA -2.6 2.9 0.9 -1.0 -2.7 -5.7 -28.8 -12.8 IN/A
LATVIA 12.4 -1.1 -1.1 -0.2 0.1 -4.9 -41.1 -12.3 IN/A
LITHUANIA 11.4 8.3 2.0 -0.2 -0.9 0.8 -48.8 -11.9 IN/A
MOLDOVA 6.6 4.4 2.3 -2.2 4.5 -9.7 -17.2 -21.3 IN/A
ARMBNIA -5.0 5.9 29.6 0.3 -25.3 1.9 -51.2 -50.1 IN/A
GEORGIA 7.2 -0.4 0.6 -1.6 -7.4 -4.6 -33.8 -30.0 IN/A
TAJIXISTAN -9.1 4.0 11.1 -10.3 4.2 -6.2 -15.1 -9.5 IN/A
KYRGYZSTAN 2.5 -3.0 7.3 -0.3 -4.9 3.7 -17.2 -13.5 IN/A
FSU 4.7 2.0 2.6 -0.5 1.2 -2.8 -7.2 -8.9 -10.5

Source: PlanEcon.



GROSS DOMESTIC PRODUCT IN THE REPUBLICS OF THE FORNER SoVIET UnIOn, 1985-94

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
(BILL. 1990 RULE4S)

RUssIA 555.4 574.3 586.4 619.2 639.1 626.3 569.9 461.6 407.1 346.2
UKRAINE 146.3 149.7 155.6 161.4 167.3 164.8 145.2 124.8 104.9 83.5
XRAAHRSTaN 37.1 39.5 39.8 43.0 46.9 46.4 40.9 35.2 30.7 23.0
BELARUS 34.6 36.6 38.3 39.5 43.1 40.1 39.3 35.4 31.9 28.9
A3IRBAIJAN 16.2 15.9 16.9 17.4 16.6 14.7 14.6 10.7 9.4 9.1
TUS _ ISTRN 6.1 6.6 7.0 7.4 7.3 7.3 6.8 6.0 6.2 6.1
UiPZYISIAN 27.5 27.4 28.0 30.8 32.0 32.5 32.3 29.2 29.4 28.2
ESTOKIA 7.8 7.9 8.2 8.4 8.7 8.0 7.1 S.7 S.5 S.9

LATVIA 10.6 11.1 11.4 12.0 12.6 12.5 11.5 7.7 6.9 7.2
LITHUANIA 11.6 12.9 12.9 14.1 14.3 12.9 11.2 7.2 6.1 6.2
MOLDOVA 9.8 10.5 10.8 11.2 12.2 12.8 11.7 8.7 8.1 7.7
ARNENIA 9.2 9.4 9.5 9.1 10.2 9.7 8.8 4.2 3.6 4.0
GEORGIA 16.9 17.5 18.4 19.5 18.5 16.2 13.1 7.6 5.0 4.4
TAJIKISTAN 6.7 6.7 6.9 7.6 7.2 7.1 6.8 4.8 3.6 3.2
KTRGTYZSTR 6.6 6.8 6.8 7.7 8.0 8.3 7.9 6.4 5.5 S.3
pSV 902.5 932.7 956.7 1008.4 1044.0 1019.5 927.1 7S5.2 663.8 S68.9

(AmNUAL CHANGE in PERCNT)

RUSSIA 3.4 2.1 5.6 3.2 -2.0 -9.0 -19.0 -11.8 -14.9
UKRAINE 2.3 3.9 3.8 3.6 -1.5 -11.9 -14.0 -1S.9 -20.4
KAIAJWSTAN 6.5 0.8 8.0 9.1 -1.1 -11.9 -13.9 -12.8 -2S.1
DELARUS S.7 4.7 3.2 8.9 -6.9 -2.0 -10.0 -9.7 -9.6
AssRDAIJAN -2.1 6.3 3.3 -4.4 -11.7 -0.7 -26.7 -12.4 -2.9
TURiNXsISTAN 7.1 7.1 S.8 -1.6 0.5 -7.1 -12.0 2.4 -0.1
UZ3EKISTAN -0.3 2.0 10.2 3.7 1.6 -0.S -9.6 0.7 -4.0
ESTONIA 1.7 3.1 2.7 3.3 -8.1 -11.0 -19.3 -3.5 5.9
LATVIA 4.7 2.4 5.1 5.7 -1.2 -8.3 -32.9 -10.0 4.1
LITHUANIA 11.2 0.2 9.5 1.1 -9.7 -13.4 -35.2 -16.2 1.6
NOLDOVA 7.2 2.8 3.6 9.1 4.7 -8.1 -26.0 -7.0 -4.0
ARMENIA 1.7 0.7 -3.4 11.8 -5.2 -8.8 -52.3 -14.8 11.8
GEORGIA 3.4 5.2 5.8 -4.8 -12.4 -19.2 -42.0 -33.6 -13.2
TAJIKISTAN -0.3 2.4 10.8 -5.5 -1.3 -3.8 -30.4 -24.7 -11.8
KYRGYZSTAN 3.4 0.5 13.1 3.8 4.0 -5.0 -19.0 -14.8 -2.3
Pnu 3.4 2.6 5.4 3.5 -2.3 -9.1 -18.5 -12.1 -14.3 X

Source: PlanEcon.



APPARENT CONSUMPTION OF PRIMARY ENERGY IN CENTRAL AND EASTERN EUROPE, 1985-94

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

(THOUS. BARRELS/DAY OIL EQUIVALENT)

ALBANIA 47.8 49.0 49.7 51.5 53.3 51.9 36.0 25.8 26.7 28.1
BULGARIA 662.5 624.9 670.5 671.5 664.9 593.0 446.5 371.1 362.5 367.9
CZECH REPUBLIC 1029.0 1050.6 1079.0 1057.7 1025.0 947.5 917.9 827.6 824.9 832.7
HUNGARY 653.6 646.1 658.3 656.9 636.8 598.1 587.8 512.7 513.9 503.6
POLAND 2439.3 2547.9 2602.8 2589.4 2412.4 2008.5 1971.6 1895.7 1864.8 1907.2

ROMANIA 1409.9 1442.6 1490.7 1497.4 1478.6 1342.2 1079.4 1007.6 954.7 954.3
SLOVAKIA 470.5 483.1 492.8 498.8 503.2 483.7 414.9 382.9 395.8 402.3
SLOVENIA 119.8 IN/A IN/A IN/A IN/A 120.7 115.3 96.4 97.1 99.4

TOTAL 6832.4 IN/A IN/A IN/A IN/A 6145.6 5569.4 5119.8 5040.4 5095.5

(ANNUAL CHANGZ IN PERCENT)

ALBANIA 2.5 1.4 3.6 3.5 -2.6 -30.6 -28.3 3.5 5.2
BULGARIA -5.7 7.3 0.1 -1.0 -10.8 -24.7 -16.9 -2.3 1.5
CZECH REPUBLIC 2.1 2.7 -2.0 -3.1 -7.6 -3.1 -9.8 -0.3 0.9
HUNGARY -1.1 1.9 -0.2 -3.1 -6.1 -1.7 -12.8 0.2 -2.0
POLAJD 4.5 2.2 -0.5 -6.8 -16.7 -1.8 -3.8 -1.6 2.3
RONANIA 2.3 3.3 0.4 -1.3 -9.2 -19.6 -6.7 -5.3 0.0
SLOVAKIA 2.7 2.0 1.2 0.9 -3.9 -14.2 -7.7 3.4 1.6
SLOVENIA IN/A IN/A IN/A IN/A IN/A -4.5 -16.4 0.7 2.4
TOTAL #N/A IN/A #N/A IN/A IN/A -9.4 -8.1 -1.6 1.1

Source: PlanEcon.



GROSS DOKESTIC PRODUCT IN CENTRAL AND EASTER EWPE IXN 1985-94

(BILL. 1990 DOLLALRS AT PPP RATE)

ALUUNIA 4.2 4.4 4.4 4.8 4.3 3.1 2.8 3.1 3.4 3.7
BULGARIA 51.5 52.9 53.5 53.6 53.0 49.9 46.S 43.8 42.0 43.1
CZYCH REPUBLIC 100.8 102.3 102.1 95.7 99.7 98.5 84.5 78.9 78.6 82.0
HUNGARY 65.7 67.2 68.4 69.6 68.1 64.2 56.6 54.0 52.8 55.5
POLAND 180.3 186.1 182.9 187.2 183.4 167.1 155.4 159.5 165.6 175.1
ROKANIA 85.5 87.9 86.2 85.8 82.6 73.7 64.2 55.5 56.0 57.7
SLOVANIA 30.2 31.6 33.0 34.2 34.7 33.8 30.1 28.2 27.1 28.1
SL1VENIA 21.5 SN/A SN/A SN/A #N/A 19.6 18.0 17.0 17.2 18.1
TOTAL 539.7 SN/A tN/A SN/A tN/A 509.9 458.1 440.0 442.7 463.3

(ANNUAL CHANGE IN PERCENT)

ALBANIA 5.7 -0.8 -1.4 9.8 -10.0 -27.7 -9.8 11.0 10.1
BULGARIA 2.7 1.1 0.2 -1.1 -5.8 -6.8 -5.8 -4.1 2.6
CZECH REPUBLIC 1.5 -0.2 -6.3 4.2 -1.2 -14.2 -6.6 -0.4 4.3
HUNGARY 2.3 1.8 1.8 -2.2 -5.7 -11.8 -4.6 -2.2 5.1 1
POLAND 3.2 -1.7 2.4 -2.0 -8.9 -7.0 2.6 3.8 5.7
ROKANIA 2.8 -1.9 -0.5 -3.7 -10.8 -12.9 -13.6 0.9 3.0 O
SLOVAKIA 4.6 4.4 3.6 1.5 -2.6 -10.9 -6.3 -3.9 3.7
SLOVENIA SN/A SN/A SN/A SN/A SN/A -8.2 -5.6 1.2 5.2
TOTAL SN/A SN/A SN/A SN/A SN/A -10.2 -4.0 0.6 4.7

ENERGY/GDP RATIOS IN CENTRAL AND EASTERN EUROPE IN 1985-94

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

ALBANIA 11.4 11.1 11.3 10.7 12.4 16.7 12.9 8.3 7.9 7.6
BULGARIA 12.9 11.8 12.5 12.5 12.5 11.9 9.6 8.5 8.6 8.5
CZECH REPUBLIC 10.2 10.3 10.6 11.1 10.3 9.6 10.9 10.5 10.5 10.2
HUNGARY 9.9 9.6 9.6 9.4 9.4 9.3 10.4 9.5 9.7 9.1
POLAND 13.5 13.7 14.2 13.8 13.2 12.0 12.7 11.9 11.3 10.9
ROKANIA 16.5 16.4 17.3 17.5 17.9 18.2 16.8 18.2 17.0 16.5
SLOVAKIA 15.6 15.3 14.9 14.6 14.5 14.3 13.8 13.6 14.6 14.3
SLOVENIA 5.6 SN/A SN/A SN/A SN/A 6.2 6.4 5.7 5.6 5.5
TOTAL 12.7 SN/A SN/A SN/A SN/A 12.1 12.2 11.6 11.4 11.0 X

Source: PlanEcon.



ENERGY/GDP RATIOS IN THE REPUBLICS OF THU FORMER SOVIZT UNION, 1985-94

RUSSIA 16.2 16.7 16.6 16.1 15.4 15.8 17.1 19.7 20.7 21.8

UKRAINZ 17.9 17.2 16.9 16.3 15.2 16.0 17.1 19.1 19.0 19.6

KAZAKHSTAN 21.0 20.4 20.7 19.8 18.8 18.6 20.2 24.3 24.5 29.8

BDLARUS 13.0 13.0 12.4 12.1 10.8 12.0 11.9 11.2 10.7 11.5

AZERBAIJAN 15.5 16.4 14.8 14.9 15.3 18.1 17.8 21.3 24.9 30.4

TURKMENISTAN 25.9 23.7 21.7 21.4 22.2 23.7 22.0 17.1 11.6 13.4

UZIBKISTAN 14.7 16.4 16.3 16.5 16.7 16.8 17.0 18.7 19.2 19.6

ESTONIA 18.3 16.6 17.0 15.8 15.1 13.1 13.8 13.1 12.1 IN/A

LATVIA 7.5 8.0 7.8 7.3 7.3 8.0 8.3 7.3 7.1 #N/A

LITHUANIA 14.3 14.6 15.6 15.5 14.9 15.3 17.7 13.9 14.8 IN/A

MOLDOVA 9.6 9.5 9.7 9.6 8.6 8.6 8.4 9.4 8.0 EN/A
ARMENIA 9.7 9.1 9.5 12.8 11.4 9.0 10.3 89.5 4.9 #N/A

CEORGIA 8.8 9.1 8.6 8.2 8.5 9.0 10.4 12.3 10.3 IN/A

TAJIKISTAN 13.1 11.9 12.1 12.3 11.5 12.2 11.9 14.5 17.4 #N/A

KYRCYZSTAN 11.6 11.9 11.2 10.9 10.4 9.8 10.7 11.0 11.1 EN/A

FBU 16.1 16.3 16.1 15.7 14.9 15.5 16.5 18.8 19.4 20.6

RUS8IA 1133.1 1110.5 1010.5 818.5 726.7 618.1

UKRAINE 296.6 292.1 257.4 222.1 190.6 154.4

KAZAJHSTAN 77.9 82.3 72.6 62.4 54.4 40.5

DELARUS 80.2 74.6 73.2 66.1 58.9 47.1

AZERWAIJAN 29.5 26.1 25.9 20.0 15.4 12.0

TURS3_ISTAN 13.0 13.0 12.1 16.4 18.1 15.4

UZIEKISTA 59.1 57.5 57.2 50.9 49.6 47.7

(Note: These are based on 1990 dollar GDP at ppp rates to be comparable with East European ratios.)

Source: PlanEcon.
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Energy Demand Projections

1) From Energy and Economic Reform in FSU (Dienes, Dobozi, Radetzki, 1994)

Scenario 1 - Rapid Reform
Scenario 2 - Slow Reform
Scenario 3 - Gridlock

(first two pages of Annex)

2) Two Scenarios of Energy Demand for Russia Through 2010, in thousand of barrels
per day of oil equivalent

Case 1 - Planecon Base Case, or upper bound scenario

Case 2 - High Efficiency Scenario, or lower bound (by Gordon Hughes -
internal World Bank memo). Assumes slightly slow GDP growth,
less energy intensive structure of growth, high efficiency of energy
consumption.
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EAergy and &oEomic Reform tn the FSU Prospectsfor Energy Consumption

Fuel consumption in the FSU. 1989-2005 (MTOE) Fuel consumption in Ukraine, 1989-2005 (MTOE)

rer Total oil Gas Coal Year Total Oil Gas Coal

1939 1298 442 555 301 1989 224 59 89 76
1990 1271 414 572 285 1990 219 57 91 71
1991 1242 413 572 257 1991 202 54 89 59

Scenbl 1: Scenario 1:
1995 975 330 465 IS0 1995 156 43 72 41
2000 99 290 550 ISO 2000 158 31 35 35
200a 1100 310 650 140 2005 173 40 101 32

Sceewio 2: Scenario 2:
1995 1125 390 520 215 1995 1II SI SI 49
2000 loss 340 540 175 2000 161 44 84 40
2003 112S 330 640 1SS 2005 178 44 99 35

Scendrie 3: Scemrio 3:
1995 1105 390 540 175 1995 174 SI 83 40
2000 1145 330 610 155 2000 179 49 94 36
2005 1130 350 700 130 2005 lU 46 108 30

ruel consumption in Russia, 1989-2005 (MTOQ) Fucl consumption in Kazakhstan, 1989-2005 (MTOE)

Yerw Total Oil Gas Coal Yer Told Oil Gas Coal

1959 302 277 35s 170 1989 71 19 10 42
19s 796 261 366 162 1990 69 19 tO 40
19n1 736 263 370 148 l9m 67 19 1 37

Sc°'i I: Scenario 1:

1993 617 213 300 104 IS9 so Is 9 26
2000 631 (37 35S n9 2000 46 13 -1 22
2003 703 200 421 82 2005 47 14 12 21

Scnwle 2: Scenario 2:
1995 712 252 337 123 IS9 ss 17 to 32
2000 671 219 351 101 2000 SI IS 10 26
2005 713 217 413 88 2005 49 IS 12 22

ScawI : Scenarbi 3: -

995 699 252 347 too 199S 53 17 20 26
2000 725 243 392 sa 2000 St 17 it 23
2005 756 229 451 76 2005 43 16 13 19

Source: Energy and Economic Reform in the Former Soviet Union, St. Martins Press.



Compariaon of Russian Energy Scenarios

1985 j 1990 1993 J 1995 j 2000 2005 2010

___________________ I _______ I _ IPlanEcon J Efficient | PlanEcon Efficient PlanEcon Efficient PlanEcon | Efficient

Primary energy 15542.4 17550.1 15024.7 13205.4 12699.4 14442.4 9470.4 15631.5 10426.0 16653.6 13454.0

consumption

Coal 3607.3 3326.1 2633.1 2146.1 2640.0 2251.4 1848.0 2157.1 1878.0 2065.0 2250.0

Oil 4890.9 5226.0 3640.9 2821.6 3142.0 2682.4 2314.0 3117.8 2366.0 2899.4 2892.0

Gas 5952.5 7548.4 7363.6 6938.7 5482.0 8330.3 4168.0 9066.3 5334.0 10325.2 7752.0

Primary electricity 852.3 1270.3 1212.6 1135.7 1272.2 1039.9 1001.9 1180.2 737.9 1282.3 478.4

Other 239.4 179.2 174.5 163.3 163.3 138.5 138.5 110.1 110.1 81.6 81.6

Energy/GNP Ratio 100.0 100.8 132.9 130.1 140.3 109.1 92.2 96.2 77.8 78.1 62.6

Energy/GNP elasticity 1.08 0.55 0.59 0.58 0.31 -1.89 0.36 0.33 0.35 0.97

GNP (billion 1990 555.4 622.0 403.9 362.9 323.4 472.9 367.0 581.0 478.9 690.0 622.0

rubles) I_ 

Average Annual Growth Rates

1996-2000 2001-2005 2006-2010 1996-2010

PlanEcon Efficient PlanEcon Efficient PlanEcon Efficient PlanEcon Efficient

Primary energy consumption 1.8 -5.7 1.6 1.9 1.3 5.2 1.6 0.4

Coal 1.0 -6.9 -0.9 0.3 -0.9 3.7 -0.3 -1.1

Oil -1.0 -5.9 3.1 0.4 -1.4 4.1 0.2 -0.6

Gas 3.7 -5.3 1.7 5.1 2.6 7.8 2.7 2.3

Primary electricity -1.7 -4.7 2.6 -5.9 1.7 -8.3 0.8 -6.3

Other -3.2 -3.2 -4.5 -4.5 -5.8 -5.8 -4.5 -4.5

GNP 5.4 2.6 4.2 5.5 3.5 5.4 4.4 4.5 X

Source: PlanEcon 1994 and Internal Bank Memo by G. Hughes
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RUSSIA PRIMARY ENERGY SUPPLY
(rhousand TOE)

iQ 12m 181 18i 12 lYY 1221 Q 

Crude Oil Production 547,730 566,795 575,176 574,466 557,748 516,200 461,100 395,800 354,000
Crude Oil Imports 28,210 30,977 30,929 37,568 30,906 18,800 18,100 16,200 8,000
Crude Oil Exports (245,697) (263,989) (272,984) (279,110) (260,153) (211,000) (180,000) (142,000) (127,500
Oil Product Imports 0 0 0 3,291 1,379 5,820 5,875 4,600 6,000
Oil Product Exports (55,340) (55,787) (56,320) (59,878) (50,438) (78,000) (74,000) (49,000) (36,500
Apparent Consumption /1 274,903 277,996 276,801 276,337 279,442 251,820 231,075 225,600 204,000

|NATURAL GAS
Production 373,769 406,904 440,361 477,124 498,169 518,218 520,098 505,576 488,529
Imports 54,917 55,983 58,397 39,101 59,182 56,764 55,630 55,630 55,630
Exports (134,684) (146,025) (163,567) (182,554) (198,410) (202,061) (198,823) (187,720) (171,766
Apparent Consumption 294,002 316,862 335,191 353,671 358,941 372,921 376,905 373,486 372,393

Production 108,035 111,512 113,420 115,964 113,759 109,138 94,467 90,242 80,857
Imports 26,609 26,161 25,694 25,208 23,702 22,175 19,801 19,801 19,801
Exports (21,514) (21,963) (22,387) (22,804) (22,430) (22,090) (16,282) (16,119) (14,654
Apparent Consumption 113,130 115,710 116,727 118,368 115,031 109,223 97,986 93,924 86,004

RROWN COAL
Production 59,530 61,438 62,413 64,448 59,996 58,194 55,332 52,857 47,360
Imports 0 0 0 0 0 0 0 0 0
Exports 0 0 0 0 0 0 0 0 0
Apparent Consumption 59,530 61,438 62,413 64,448 59,996 58,194 55,332 52,857 47,360

T- FCTRIT=y

Nuclear 25,878 27,416 31,377 32,862 33,384 30,830 29,289 28,703 27,531
Hydro/Geothermal 13,743 14,130 13,975 13,837 13,734 13,803 13,803 13,803 12,975
Imports 2,778 2,786 2,485 2,795 2,907 2,924 2,984 2,984 2,805
Exports (2,571) (2,881) (3,173) (3,130) (3,371) (3,388) (3,354) (2,683) (2,683
Apparent Consumption 39,828 41,451 44,664 46,364 46,654 44,169 42,722 42,807 40,628

TOTAL PRI4ARY
|CO NSUMPTrIO N 781,393 813,457 835,796 859,188 860,064 836,327 804,020 788,674 750,386
Percent Change 4% 3% 3% 0% -3% 4% -2% -5%

SHARF OF TOTAL SJPPIMY
Oi 35% 34% 33% 32% 32% 30% 29% 29% 27%
Natural Gas 38% 39% 40% 41% 42% 45% 47% 47% 50%
Coal 22% 22% 21% 21% 20% 20% 19% 19% 18%
Other =5% 5% 5% 5% 5% 5% 5% 5%

1/ including losses and own use.
Source: Goskomstat and Planecon.
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The breakup of the pipeline system means that now each transiting country is responsible

for delivering gas across its own territory and will probably negotiate separate transit

contracts with the buyers. Gasprom has been playing a tough bargaining game with the

transit countries by playing the Polish route option (which is costlier in terms of investment,

but offers a second export corridor which could increase reliability ) off against the

expansion via Ukoaine and Slovalda (which is cheaper, can reach southern European markt

easier - but is made difficult by rocky Russian-Ukrainian relations). The transit countries

appear not to be able to use their potentially strong bargaining position (either together or

separately) as Gasprom seems to be able to keep transit fees at current levels and is

negotiating to pay the fees as gas-in-kind, not hard currency. While it appears that Europe

needs more gas in the future the willingness to take large amounts of additional Russian gas

depends on the perceived reliability, price, rules on EU energy trade so as to open up the EU

(and particularly German market) to gas competition. More competition and elimination of

'demarcation zones" would allow more gas to penetrate the European market, but it is

strongly resisted by the current buying monopsony, which is a consortium led by Rhurgas

which purchases most all the existing imported Russian gas. These difficulties are likely to

result in reduced volumes and delays in aaditional gas exports - with the associated foregone

benefits from large foreign exchange earnings (for Russia, Poland, Ukraine, Slovakia and

Czech Republic) and potentially cheap, clean energy for westem Europe.
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Figure 1

LONG RUN MARGINAL COST OF ADDITIONAL GAM SUPPLIES
(In dollars per 1000 cubic moters)
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Installed Electric Power Generating Capacity and Utilization in FSU Countries

1990 1994

Capacity Utilization Percent Capacity Utilization Percent
(GW) (bill.kWh) (GW) (bill.kWh)

FSU Total 323.4 1726.0 60.9 303.5 1326.3 49.9
Thermal 227.9 216.1
Hydro 61.0 52.0
Nuclear 34.4 35.4

Russian Federation 205.6 1082.2 60.1 213.4 876.6 46.9
Thermal 145.0 150.0
Hydro 41.9 43.4
Nuclear 18.7 20.0

Ukraine 54.3 298.5 62.8 53.6 200.8 42.8
Thermal 37.7 36.0
Hydro 4.7 4.7
Nuclear 11.9 12.9

Belarus' 5.8 39.5 77.7 7.0 31.4 51.2
Thermal 5.8 7.0
Hydro 0.0 0.0
Nuclear --

Uzbekistan 11.0 56.3 58.4 11.6 47.7 46.9
Thermal 9.3
Hydro 1.7
Nuclear --

Kazakhstan 16.9 87.4 59.0 15.9 65.1 46.7
Thermal 15.1 13.7
Hydro 1.8 2.2
Nuclear --

Lithuania 5.1 28.4 63.6 5.2 14.5 31.8
Thermal 2.0 2.6
Hydro 0.1 0.1
Nuclear 3.0 2.5

Moldova 3.7 15.7 48.4 3.0 8.2 31.2
Thermal 2.9 2.9
Hydro 0.8 0.1
Nuclear --

Latvia 2.1 6.6 35.9 2.0 3.8 21.7
Thermal 0.6 0.5
Hydro 1.5 1.5
Nuclear --

I (cont'd.)
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(cont'd.)

Kyrgyzstan 3.6 13.4 42.5 3.7 12.7 39.2
Thermal 0.2
Hydro 3.4
Nuclear _

Armenia 3.8 10.4 31.2 3.8 5.7 17.1
Thermal 2.8
Hydro 0.2
Nuclear 0.8

Turkmenistan 3.2 14.6 52.1 3.2 10.5 37.5
Thermal 3.2
Hydro 0.0
Nuclear _

Estonia 3.5 17.2 56.9 3.4 9.7 32.6
Thermal 3.5 3.4
Hydro _
Nuclear _

Note: Aaumes 8,760 hours/year
Source: PlanEcon.
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Prospects for East-West Electricity Trade

The first condition for large scale international trade in electricity is the existence of sufficient
transmission capacity. The present status of transmission capacity improvements is:

* The two new back-to-back converter substations introduced in 1993 on the Bavarian-Czech border and
the Austrian-Hungarian border have brought a total exchange capacity between Central Europe and
Western Europe of 1,800 MW. There are plans for further links, e.g. between Austria and Slovakia
and between Finland and Estonia.

* CENTREL (i.e. Czech, Slovak, Hungary, Poland) is now adapting fully to UCPTE requirements by
1995-97 and plans are for interconnection in 1997 or 1998. According to the 15 July edition of Power
in Europe, SYSTINT (Unipede-UCPTE Working Group) has estimated that synchronous
interconnection using existing CENTREL lines will allow an exchange capacity of 4,000 MW in both
directions before the effect of constraints on transits are felt in the CENTREL network.

* Currently, there appears to be considerable spare capacity on the transmission links between Central
Europe and the FSU at the West Ukraine border as the Central Europeans are no longer purchasing
Russian and Ukrainian power in any quantity.

* Power in Europe and others suggest that further interconnection with FSU countries may well come
from additional DC lines rather than AC connection. There has been some vague discussion of a
4,000 MW link between Russia and Germany, running through Poland and Belarus.

The key elements of a viable electricity trading framework are as follows:

* Reliability agreements. These include agreements on technical issues and arrangements for sufficient
short-term reserve at each main level of the system.

* Capacity/Energy trading arrangements. These allow each party to supply power by contracts with
others rather than by building and/or running their own plant.

* Interconnector agreements. These set up arrangements by which utilities pay for inadvertent flows
and power losses in transmission.

Some progress is being made on these agreements. It is certainly possible to tackle these issues and obtain the
benefits of competition while maintaining the security of the system. It can be argued that only a system that
allows many buyers and sellers will allow the development of sizeable long term volumes of trade in electricity.

In recent years, west European industrial customers have increasingly been liable to protest at what
they see as the unnecessarily high cost of power. It is industrial consumers who are leading the battle for easier
access by alternative suppliers to electricity networks and for the Power to Purchase directly from generators and
foreign suppliers. Regional distribution companies should, in theory, also have an incentive to purchase sizeable
volumes of cheap Central or East European electricity. However, this incentive will be weak while governments
and regulators readily allow the pass-through of all costs arising from the current system.

There are useful avenues that can and should be pursued, but it is important to be realistic in the
expectations of what can be achieved.

(cont'd.)
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(cont'd.)

Opening up access to the networks of the West European countries and moving away from annual cost-
based price regulation is the essential condition for CEE (and FSU) producers to be able to compete effectively
in EU markets.

There are a number of arenas within which CEE governments can negotiate and try to extend the
scope for effective competition. These include:

* The Energy Charter. The Energy Charter is mainly concerned with ensuring non-discrimination in
the treatment of domestic and foreign energy companies.

* European Union Policy. The CENTREL countries all have Association Agreements with the EU and
they have all applied to become EU members. Under the Association Agreements, they are obliged to
introduce competition policy and other regulatory standards at least as liberal as those of the EU before
1996. The pressures are growing for developing earlier and deeper links between the EU and the
Visegrad Four (the same countries as the CENTREL group). Developing terms for open access and
offering them to EU electricity producers might well be appropriate in the context of further
negotiations under the Association Agreements. A particular avenue that may be worth pursuing in
this context are making use of the proposals for EU investment in EU (and East-West) 'highways.'
Beyond this, there is the need for CEE (and FSU) countries to make use of every possibility to
liberalize the electricity markets of Western Europe. Changes in this area are crucial if CEE and FSU
electricity producers are to be able to extend the area over which they can effectively compete in
supplying West European consumers on cost and price grounds.
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EU and CEE/FSU Trade in Energy: Issues for Policy Makers

There are currently two sets of institutional reforms proceeding that will, in the medium to long term,
provide the institutional basis for energy trade and investment between CEE countries and the European Union.
These are:

* the Energy Charter; and
* the Association Agreements between CEE countries and EU.

The Energy Charter includes the FSU countries whereas, among FSU countries, full-blown Association
Agreements have only been concluded with the Baltic States. The Association Agreements are inter alia
intended to enable the CEE countries to develop a legal and regulatory framework that would enable them to
become full members of the EU in due course. The EU has also adopted in principle the objective of increasing
investment in all networks as part of its growth and employment initiative. This includes East-West energy
infrastructure and other network investments. The EU Commission are rather keener on this than many of the
member nations.

There is a trade-off for the EU between allowing more trade with CEE and FSU countries and having
to provide a higher volume of aid for a longer period. The importance of this is that there is a strong incentive
for EU countries to increase trade with CEE countries provided that the competitive pressures on their industries
are manageable.

Although not discussed further in this paper, there is also the issue of CEE and FSU exports of energy-
intensive goods such as aluminum, iron and steel, and bulk chemicals. Many EU producers argue that low
energy prices mean that East European producers have an unfair competitive advantage and this has been a
factor in anti-dumping cases brought by EU producers of these goods.

For the oil industry, the FSU represents a major potential source of imports of crude the development
of which would also generate large amounts of hard currency for the countries - and for EU exports. The
Energy Charter should provide a more secure legal bases for foreign investment in FSU oil fields. Additional
issues are:

v a proper commercial basis for multi-national cross CEE-pipelines;
* construction of additional pipelines not least to link-in with existing West European pipeline

systems; and
* a proper legal basis and timetable for the implementation of the Charter Treaty, including

appeals and rights of redress.

On trade in oil products, the main impediment appears to be the desire of CEE countries to protect
their refineries (and the jobs in the refineries) along with a reluctance to allow foreign ownership (viz. Czech
Republic and Poland). Other than this, there are no current or prospective competition problems to inhibit trade
growth.

For FSU and (potentially CEE) trade in natural gas, most of the same issues apply as for trade in oil,
although many of them have been resolved - at least in theory. The absence of alternative economic methods of
transporting gas make the legal, commercial and regulatory issues more central and more difficult. On gas, the
EU also has an incentive to ensure secure and fairly priced supplies of gas to CEE countries traditionally
dependent on supplies from the FSU. This is both for reasons of minimizing aid/investment in facilities to
enable CEE countries access to West European supplies and for environmental benefits to EU as well as CEE
countries.

(cont'd.)
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(cont'd.)

In the longer run, East European - particularly Russian - companies may try to become involved in
selling gas to final consumers in EU countries as has already happened over the downstream oil industry in the
former East Germany and is happening in Germany, e.g. with Wingas. Trade flows typically operate in two or
more directions, not just one. Thus far, EU gas companies have tended to be more resolutely opposed to
unbundling, competition in supply, TPA etc. than electricity utilities - particularly in Germany.

On electricity, the issues are primarily about trading relationships within EU countries and between
UCPTE and the CENTREL group. The EU electricity industry includes a highly protected, monopoly structure
which tends to encourage the investment in and maintenance of surplus high cost generation capacity. Electricity
utilities with substantial generation have powerful incentives to reject reform and to restrict trade as far as
possible. This is one of the primary reasons for their opposition to TPA and would be a major impediment to
large-scale imports of power from the CEE let alone the FSU countries. On the other hand, EU producers in
energy intensive industries have a strong incentive to obtain access to sources of cheap power given the
increased pressure on their costs from competition in their markets from CEE and FSU producers.

The range of issues that this raises includes:

* electricity trading arrangements between CEE producers and EU countries, particularly the
trading structure and strategies of the CENTREL group;

* electricity trading arrangements within EU countries and the access to foreign (EU and non-
EU) generators;

* the development of a legal, commercial and regulatory framework to support higher volumes
of East-West electricity trade; and

* constructing the physical structure to support higher trade volumes.
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Power Sector and Nuclear Safety
Summary of G-7 Analyses Prepared in 1994

(based on analysis by Harold Wackman -
coordinator for G-7 work at the World Bank)

Progress has been made towards the preparation of power sector and nuclear safety
strategies, particularly in Bulgaria, Slovakia, Lithuania, and Ukraine. High-risk plants are
the RBMK-type plants (considered highest risk) and VVER 440/230 type. A scenario,
whereby high-risk plants would be closed by about 2000, would be extremely ambitious,
given the slow pace of reforms, the limited capabilities of the countries to prepare and
implement investment plans and projects, and the uncertainty about funding. The delays in
developing detailed country strategies stem from the generally slow pace of macroeconomic
and energy sector reforms, the need for further technical and investment studies, the
uncertain availability of suitable funding for sector investments, and the continued reluctance
of the countries to consider strategies that include closure of any nuclear capacity.

The following provides an overview of the situation in each country:

* Armenia: Armenia is taking steps to reopen one VVER 440-230 unit at the
Medzammor plant, and has signed an agreement on this with Russia. Government
strategy on reopening of Medzamor is influenced heavily by the interruption of
conventional fuel supplies by the regional conflict. Key short-term investments could
include rehabilitation of thermal power plant and distribution and/or upgrading the
Medzamor nuclear Unit 2 to international standards, depending on whether the plant
is reopened.

a Bulgaria: An investment plan consistent with an EBRD-managed Nuclear Safety
Account (NSA) agreement on closure of Kozloduy Units 1-4 (four 440-230 reactors)
was produced in the Fall of 1994. The NSA agreement has also established the
means to reduce risk through short-term safety upgrades at the Kozloduy plant, and
provides target dates (1997-98) for closure of Units 1-4. Currently, funds cannot be
mobilized because of the extremely low electricity prices in Bulgaria.

* Lithuania: An investment plan consistent with an NSA agreement on Ignalina is to
be prepared in 1995. Key elements of the investment plan include thermal power
rehabilitation and a possible new thermal plant at a later stage, depending on the
closure schedule for the Ignalina nuclear plant.

* Russia: In Russia, where there are 14 RBMK and 440-230 reactors in operation at
five locations, the joint U.S.-Russia Energy Alternatives Study is in progress as a first
step towards a nuclear safety upgrading program. Short-term upgrades at all higher
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risk nuclear plants should be a near-term investment priority, in the context of a
strategy that includes their closure as soon as feasible.

* Slovakia: Agreement on the closure of two VVER 440-230 units at Bohunice is
dependent on whether final agreement between the Government and the EBRD,
EURATOM/EIB and foreign investors on the financing for the completion of two
VVER 440-213 (more modem units) at the Mochovce nuclear plant. The Slovakian
authorities are also considering Russian and Czech proposals for the completion of
Mochovce. The strategy has not yet been decided.

* Ukraine: Ukraine has not yet closed the remaining Chernobyl RBMK units. Key
elements of an investment plan could include completion of nuclear units
Zaporozhe 6, Khmelnitzky 2, and Rovno 4; closure of Chernobyl Unit 1; improving
the Chemobyl sarcophagus; nuclear safety upgrades and thermal and power
rehabilitation. NSA funding in Ukraine is under consideration. The Government has
said it would envisage closure by 2000, depending on international assistance for
replacement and securing the sarcophagus. Discussions are continuing.

Financing Requirements

The economies of the six countries are not expected to resume sustained growth until
the second half of the 1990s, and demand for electricity by 2000 is not expected to reach the
levels of 1990, although in some cases there is some projected recovery from the depressed
levels of 1994.

There are six broad categories of costs related to the sector strategies that require
financing:

* investments for nuclear safety and completion of nuclear power plants to
Western safety standards;

* investments for conventional power plants (rehabilitation and construction);

* decommissioning of nuclear reactors;

* imported conventional fuels;

* investments for improved demand-side management and energy efficiency; and

* transmission and distribution (for both electricity and heat).
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Under strategies which would achieve closure of the higher risk plants by about 2000
or shortly thereafter, and which assumes reasonable progress on economic restructuring,
policy reforms and energy efficiency, the 1995-2000 financing requirements for power
generation and nuclear safety investments would be about US$21 billion, of which about
US$10.7 billion is estimated to be in foreign exchange. Of the foreign costs, about US$4.0
billion would be for nuclear safety upgrades and completions of nuclear plants currently
under construction, and US$6.7 billion for conventional power plants, primarily for
rehabilitation.

The overall estimated financing requirements for the power sector of the six countries
during 1995-2000 are summarized below:

Power Generation and Nuclear Safety Financing Requirements
1995-2000

(US$ billion)

1995-2000

Nuclear Power Investments

Short-term nuclear safety upgrades 2.0
(VVER4401230 and RMBK reactors to be closed shortly after upgrading)

Long-term nuclear safety upgrades 2.4
(VVER reactors for long-term operation)

Completion of nuclear reactors under construction 2.1
(for long-term operation including safety upgrades)

Other nuclear investments 0.2

Subtotal 6.7

Conventional Power Investments

Rehabilitation of existing plant 6.0
Completion of plants under construction 8.2

Subtotal 14.2

TOTAL

Local currency 10.2
Foreign exchange 10.7
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The costs for decommissioning, imported fuel, demand-side management, and
transmission and distribution are not included in the cost estimates. Full nuclear
decommissioning costs would not be incurred until some time after the reactors are closed
and the fuel has been removed. In the case of the higher risk capacity in the countries
concerned, it is assumed that the bulk of the plant closures would be in the late 1990s and
thereafter, and the costs of decommissioning, though they could be several billions of
dollars, would be spread over a long time period after that. Incremental imported fuel costs
are only assumed to be incurred in Armenia, Bulgaria, and Lithuania and it is assumed that,
except for Armenia, these costs would be incurred mainly after 2000. In Slovakia and
Ukraine (the other fuel importers), it is assumed that the completion of more modern nuclear
plants would substitute for the nuclear generating capacity to be closed.
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FINANCIAL CONTROLS ON UTILITIES

The necessary form of financial control (i.e. mechanisms to enforce financial discipline) on utilities
depends primarily on whether they have majority state or private ownership. For privately owned utilities, there
is the secondary issue of differences in the form of financial control depending on whether this is primarily
exercised by the banking system (as in Germany and most Continental European countries) or by the stock
exchange (as in the US and the UK).

In this box we concentrate on the information requirements for an effective financial framework over
state owned enterprises. We will not discuss the regulatory supervision of prices and investment of monopoly
elements of utilities which we assume to be handled by separate administrative systems. We will concentrate on
the financial framework necessary: (a) to safeguard the Government's position as owner of the enterprise in
question; and (b) to ensure that the enterprise operates in a commercial manner.

For state-owned enterprises, the key requirements are:

* controlling budgets of the enterprises (i.e. setting targets for required financial surpluses or maximum
allowable deficits);

* centralizing the sources of external funding to the enterprises (i.e. requiring the enterprises to obtain
Government permission prior to borrowing from banks, capital markets, trade credit, etc. over and
above agreed borrowing limits for working capital);

* centralizing the use of financial surpluses of the enterprises (i.e. requiring advance agreement on
investment and other expenditure in the light of competing claims on Government expenditure
elsewhere in the economy); and

* determining the distribution and use of the profits of the enterprises (i.e. requiring that financial
surpluses over and above agreed current and investment expenditure limits are transferred to the
Government).

Any well-managed corporation with subsidiaries or decentralized profit centers will have systems in place to
cover these items.

For state owned energy utilities there will need to be coordination between the people responsible for
financial control and those responsible for regulation of prices and investment. This may be within the same
Ministry but increasingly (and within CEE countries, hopefully) be between Ministry staff responsible for
financial monitoring and control and staff in separate agencies responsible for regulation.

A key issue in enforcing financial discipline on state enterprises is how Governments can, in practice,
ensure that financial surpluses are actually paid into Central Governmnent funds rather than being held in the
enterprise. This is usually done by some combination of:

* imposed dividend obligations;
* an injection of Government debt into their balance sheets in substitution for capital reserves; and
* a requirement that all financial surpluses above an agreed amount for working capital be transferred to

a National Loans Fund or equivalent centralized agency.

(cont'd.)
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(cont'd.)

The main administrative requirements to support such a system are:

(a) annual reviews: (i) of the enterprises' expenditure and investment intentions, (ii) of expected
revenues at current and proposed prices, (iii) cost reduction targets, and (iv) of financing
requirements, including financial requirements for working capital. These annual reviews
need to take place in advance of the start of the financial year in question and should involve
the enterprises, their sponsoring Ministry and the Ministry of Finance;

(b) regular reviews of costs and cost trends, of overall commercial objectives, as well as of
medium and long term investment strategies. These reviews should be based on regularly
updated corporate plans in which the enterprises set out their strategic commercial objectives
for 5-10 years ahead on agreed economic assumptions and should again involve the Ministry
of Finance, as well as the enterprise and its sponsoring Ministry; and

(c) adequate monitoring information provided by the enterprises to the sponsoring Ministry and
the Ministry of Finance. In the UK, the main monitoring information is provided in: (i)
monthly flow of funds statements, and (ii) annual budget submissions, both of which contain
considerable data on recent trends, as well as detailed forecasts for the future.

Privately owned utilities can be provided with a proper financial framework and adequate monitoring
through the conventional methods used by (privately owned) banks and in bond and equity markets.

Note: Analysis above taken in large part from work by J. Stern of NERA U.K.
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EXAMPLES OF USE OF NEW DEBT IN UK
AND NEW ZEALAND UTILITY PRIVATIZATIONS

A common practice in the privatization of utilities is to put debt on the balance sheet of companies at
the time of incorporation. Several examples are given below:

British Gas

British Gas was incorporated in April 1986. At that time, British Gas had no significant debts. In
November 1986, L2,500 million of new debt was put onto the company's books, in the form of unsecured
debentures to HM Treasury. This is the company's only significant long term debt. The debt equity ratio was,
therefore, increased to 33:67 (historic cost basis, which is equivalent to a 14:86 on current replacement cost
basis), and the company was then privatized in December 1986. The debentures matured over the period 1987
to 1992, by which time all the initial debt had been refinanced or repayed.

National Power and PowerGen

In January 1991, National Power had L480 million of new debt put on its books, L130 million in
debentures (of which L30 million was non-interest bearing) and L350 million in the form of 12.035% Bonds.
The debentures were repaid in April 1991. National Power is a generator in a competitive market with a current
debt equity ratio of about 12%.

Similarly, PowerGen had debentures of ;150 million and LISO million worth of Bonds put on their
books. As with National Power, the debenture was repaid in April 1991. PowerGen's Bonds were due in 2005.
However, in November 1992 PowerGen was allowed to buy the Bonds back from the government. The
company then issued L250 million worth of Bonds at a lower interest rate in February 1993, giving the company
a debt equity ratio of about 17%.

In both cases, the issue of the bond debt was part of the capital restructuring of the companies at
incorporation and prior to their stock market flotation. The debt imposed on the generators was finalized after
discussions on the investment requirements of the companies, in particular, after agreement on the scale of
investment on retro-fitting of FGD (flue-gas desulphurization) equipment to coal-fired generating plant.

U.K. Redional Electricity Companies

The electricity industry was restructured in March 1990 and the twelve regional electricity companies
were privatized in December 1990. Before privatization, in October 1990, L2,815 million of new debt was
placed on the twelve companies, owing to HM Treasury.

For example, Eastern Electricity was given L59 million bonds due to mature in 1999 with an interest
rate of 12.661%, and L59 million bonds due to mature in 2008 with an interest rate of 12.365%. This
compared to other long term debts of around L40 million and total liabilities of Li,439 million (in current cost
terms). The debt equity ratio was, therefore, about 37 % (on historic cost basis or 22 % current cost)

New Zealand Electric

The state owned power company, with assets of $6.5 billion did not have significant debt. In order to
prepare it for privatization, $3 billion of debt was placed on the company. Following full privatization, part of
the debt had been paid off, leaving a 30:70 debt-to-equity ratio.

(cont'd.)
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(cont'd.)

Types of Debt

There are three main kinds of corporate debt instruments:

* Loans, with a prescribed repayment schedule (which may be an annuity, or periodic repayments, or a
single bullet payment at. the end of the term) and interest on the outstanding balance;

* Preference shares, with (cumulative) or without a fixed coupon, and may be convertible or redeemable
or indefinite. Preference shares are usually non-voting, may or may not carry a fixed interest, and may
or may not provide the holder with an "exit" (i.e. redemption or conversion). The key featur- of
preference shares is that income depends on the profitability of the company and they are usually
subordinate to creditors. Redeemable preference shares are similar to a loan with bullet repayment.
Convertible preference shares would allow the holder to decide, on one or more predetermined dates,
whether to exchange a degree of income security for a potentially higher return and voting rights.
Provided the conversion values are predetermined, this would help to maintain the real value of the
debt and might be suitable if, for example:

- the company was expected to make low profits in the early years but then become highly
profitable; and

- the short term ownership structure is constrained for whatever reason, but that inclusion of the
beneficiary as an ordinary shareholder after a transitional period is consistent with the long term
ownership structure for the company.

The use of preference share could partly overcome the problem of a real depreciation in the value of
local currency debt. The shares could be issued with warrants allowing the holder to subscribe for
additional shares at specified date in the future at a pre-agreed price; and

* Corporate bonds which, again, may take a number of forms. Bonds tend to be the most readily
negotiable form of debt and also offer considerable flexibility in their design. They offer greater
income security than is provided by preference shares. However, their real value depreciates with high
inflation unless they are denominated in foreign currency. Foreign currency denominated bonds might
be the most suitable option for companies which earn at least part of their income in foreign currencies.

The bonds' tradability is likely to be less of a benefit for a pension fund, which would be more
interested in holding the bonds to derive an income stream. However, a pension fund's portfolio might include
some bonds which could then be sold to finance investments in other assets. Such bonds could help in the
development of the local capital markets.
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Power Industry Structure Regulation and Financial Structure
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In the above diagram, high debt-to-equity ratios (high gearing) are associated with
higher operating and capital costs (as a share of total costs) and a lower cost of capital (or
lower financing costs). The lower risk associated with industry structure which is integrated,
state-owned, and rate-of-return/monopoly regulation.
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Major Differences in Energy Sector Conditions and Policy Reform in China
Compared with FSU and CEE Experiences

In almost all aspects the characteristics of the energy sector and key issues are
different in China than in CEE and FSU countries.

Energy Supply - China is the third largest energy producer in the world. Coal is
the most important energy source, accounting for 74 percent of supply. Oil accounts for
19 percent, hydropower 4.6 percent, and gas 2 percent. Few countries are as dependent on
coal as China, and coal is a major source of pollution.

Energy Demand - A striking difference between China and the FSU and CEE
countries is the rapid growth in energy demand, with overall energy demand growing at 5 to
6 percent per year and power demand growing at 8 percent per year. Energy shortages are
acute, and in many parts of the country energy is a constraint to economic growth.

Energy Conservation and Energy Pricing - Given rapid demand growth and
polluting features, energy conservation is very important, as are production increases. In the
1980s, following the opening of the economy, the use of energy grew about half as fast as
GDP. This was a break with past trends as energy intensity fell 30 percent from 1980 to
1990. Changes in the macroeconomic structure (mainly the composition of industry and the
shift to services during the early 1980s) of China's economy were the main reasons for the
decline in energy intensity (accounting for two-thirds of the drop in energy intensity).
Technical factors and improvements in physical energy efficiencies account for the remaining
one-third of the drop in energy intensity. The rise in energy prices from 1985 on was a very
important contributor to the decline in energy intensity. It is expected that structural factors
will remain important in further reducing energy intensity, but at a decreasing rate.
Therefore, technical efficiencies, supported by higher energy prices, conservation programs,
and regulations will become increasingly important. End-use consumer prices for electricity
and petroleum products are near or even above long-run economic cost. About 80 percent of
the coal is sold at international prices. Before 1985, the prices charged to urban residential
households were heavily subsidized (as in many CEE and FSU countries today). Between
1985 and 1990 the subsidies were eliminated and residential prices were raised above
industrial prices in most cases, covering economic cost. There are still certain bulk prices
that are below economic cost. These are prices charged for gas to certain industries and
prices charged to and by certain power producers.
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Oil and Gas Production - One of the few similarities between China and Russia was
the central planning approach to hydrocarbon reservoir management, which emphasized
production targets, not careful production techniques. Russia's sharply declining oil
production stems from this past behavior. China had the same problems, on a smaller scale,
back in the 1980's. At that time it brought in foreign assistance and opened up many
offshore areas to exploration by private companies. The serious oil reservoir management
problems were resolved. However, oil production has now stagnated, as the known fields
mature. Exports of oil have all but disappeared as internal demand has outstripped
production. The Chinese are now opening the Tarim basin to exploration.

Electric Power - In the 1980s China's power industry was a large ministry. Reform
has been undertaken since, driven by the acute need to supply growing demand. In 1985 it
put an end to the Government monopoly as the sole provider of investment funds and started
the process of diversification of ownership. It allowed new entrants to charge prices based
on debt repayment and power companies to pass on the higher costs of new electricity to
final consumers through multitier pricing. In 1988 the provincial power companies got
greater responsibility over management decisions and allowed them to keep part of their
operating surplus. The average annual increment of all new power production for 1994 to
2000 is expected to be 17-20 Gigawatts. This annual increment is equivalent to the total
installed capacity of Indonesia or Belgium.

Power supply has increased, but still fails to cope with the rapid demand. As a result
new reforms steps are proposed which will put incentives in place to commercialize power
companies, allowing more completion in generation, putting in place a regulatory framework
and continue to increase prices. There is now discussion of mass privatization as in CEE
and FSU countries. The approach China is taking is the traditional approach of moving
steadily toward commercial operation, better pricing and regulation and private participation
in generation. In the regard it is somewhat closest to Hungary's approach - albeit with
different circumstances.
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