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CHARACTERISTICS OF THE RUSSIAN POWER 
INDUSTRY

The power industry is the only primary industry
whose products and services are essential for the suste-
nance of the population and every sector of the Russian
economy today. It is a special industry indeed, for elec-
tric energy cannot be replaced by any other kind of
energy. Here, the grid component (which is actually a
natural monopoly) and power production are equally
important. If the government derestricts its control over
the production of electric and thermal power during this
long transition period of the Russian economy it may
backfire with irreplaceable losses.

Russia’s Unified Energy System (UES) is the back-
bone of its power engineering, a spatial engineering and
technological system, which was developed over
decades and has unique parameters and service area.
The distribution of power stations, their capacity, the
directions of energy flows, and the capacity of power
lines were all determined by extramarket principles. It
would seem that it could have adapted to an evolving
market at the least cost compared with the other indus-
tries. Yet, it was more than any other infrastructural
branch subjected to market reform.

Russia’s transition to a market economy, which
began in 1992, was attended by the restructuring of its
power engineering, and the incorporation and partial
privatization of electric companies. RAO UES Rossii
(further—RAO UES), a holding company where the
state has the controlling interest, was formed, as were
AO-Energos, based on regional energy systems, and
AO-Electrostations. Nuclear power plants formed part
of a state-owned enterprise, Rosenergoatom, with the
exception of the Leningrad NPP, which directly reports
to the Russian Ministry of Atomic Energy.

With RAO UES owning the power grids of Russia’s
Unified Energy System, complete or significant parts of
shareholdings in AO-Energos, AO-Electrostations, and
AO Central Power System Dispatching, it controls
nearly three-fourths of the aggregate output of Russia’s
power stations, some 83% of its electric energy gener-
ation, and almost 90% of its energy distribution.

Electric mains with voltages of 220 kV or more
owned by RAO UES formed FOREM, or the Federal
Wholesale Energy and Power Market, which is divided
into seven tariff zones according to the dispatching
structure: the Center, Northwest, Volga region, South,

Urals, Siberia, and Far East. FOREM members include
AO-Energos, AO-Electrostations, all NPPs, as well as a
few large consumers. It sells about 30% of all electric
power produced in Russia, the rest being sold in
regional markets formed by AO-Energos. The RF Fed-
eral Energy Commission (FEC) regulates energy and
power tariffs within FOREM on the national level.
Regional energy commissions (RECs) of Federation
members regulate electricity tariffs on regional mar-
kets.

Therefore, a new system of property rights and mar-
ket relations formed within the power industry, which
substantially transformed its development context and
financial and economic operation. The sector’s econ-
omy and reproductive capacity was affected. Central-
ized control levers weakened and were not replaced by
an adequate and effective set of mechanisms of eco-
nomic control of a natural monopoly. As a result, it was
only five years after the incorporation of RAO UES that
the need was felt for a new structural reform.

POWER INDUSTRY: AN ECONOMIC ANALYSIS

 

Economic efficiency.

 

 The impact of the power
industry on the nation’s economic life, despite a marked
decline in power and heat demand in 1999 from 1990,
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increased throughout the transition period. At the same
time, technical and economic characteristics of both the
industry generally and the UES got much worse. The
energy balance underwent a significant change in the
transition years (Table 1).

Power export almost halved, and it was only thanks
to a sharp contraction of power exchange with neigh-
boring countries that the foreign trade balance could be
stabilized in recent years at 20 billion kWh. Power sup-
ply to domestic users was down some 23% and to ulti-
mate customers, over 25%; electric mains losses grew
from 8.4 to 12.3% and continue to increase. This
became a factor in the sector’s expenditure develop-
ment.

As a result, for every 100 kWh of final use, power
consumption in the power industry itself (power
plants’ own needs and electric mains losses) grew from
17.1 kWh in 1991 to 21.7 kWh in 1997. This extra load
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Electric power production grew since 1999 to amount to 78.2%
of 1990; 81.0% in 2000; and a predicted 83.4% in 2001. The sup-
ply of heat by the district heating system, on the contrary, contin-
ues to decrease: 67.3% in 1999 and 66.3% in 2000 from 1990.
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fosters an appreciable price pressure upon the ultimate
customers. According to its costing, the growth of the
average electricity tariff due to this factor was no less
than 0.6 kop/kWh of final use in 1997 from 1991.

The main indicator of economical efficiency—aver-
age fuel rate in total (for electricity and heat)—has been
steadily growing since the power industry started to
operate in a new environment. It rose to 102.8% in 1997
from 1993 to reach for all practical purposes the 1990
level. Correspondingly, the fuel component of expenses
in constant prices
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 increased 11.1% in that period, with
about 26% being accounted for by growth in the aver-
age fuel consumption, and 74%, by rises in thermal
power plant (TPP) fuel prices.

Note that gas accounts for the best part of the fuel
used by Russian TPPs. Hence, gas prices are a factor
which is most responsible for the growth of the average
energy tariff, despite their relatively low rate of growth
compared with the other fuels.

The economic performance of combined heat and
electricity plants (CHEPs) markedly deteriorated in
1991–1998. At present, CHEPs produce about 40% of
their energy by the inefficient condensing process
(Fig. 1).

The power industry’s escalating costs, primarily
their fuel factor, led the lowering of the competitive
capacity of the heat supplied by the heating units of
power stations compared with the heat produced by
commercial boiler plants. This necessitated a change,
since January 1, 1996, in the methodology of distribu-
tion of fuel consumption, splitting it into thermal and
electric energy, when they are jointly produced by heat-
ing units.

The adoption of the new methodology made it pos-
sible to reduce the specific consumption of reference
fuel per heat supplied. The recalculation of 1995 data
by this methodology showed that specific consumption
decreased on average 15.3%, including 17.9% in the
case of heating units. At the same time, however, the
specific consumption of coal equivalent in energy pro-
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Hereinafter all cost indicators are given in redenominated rubles.

 

duction grew 10.7% on average, and 21.1% in the case
of heating units.

The redistribution of fuel consumption for the pro-
duction of heat and electricity resulted in a significantly
higher share of the fuel factor in the cost of energy pro-
duced by the combination cycle CHEPs. All of them are
part of AO-Energos and act as basic energy suppliers to
regional retail markets. It means that ultimate custom-
ers of energy find themselves under a strong price pres-
sure from the power industry.

The changed methodology of fuel consumption dis-
tribution in the combined energy/heat production led,
according to a 1997 estimate, to an average rise of
0.9 kop/kWh, or nearly 4%, in electric rates across the
power industry. Given the generality of the energy mar-
ket this rise had a predictable effect on all the ultimate
consumers, whose fuel factor went up. At the same
time, it contributed to an 8.6% decrease in the average
heat tariff across the power industry. Yet the real mani-
festations of this decrease were only local, on the heat
markets of the district heating systems of individual
cities.

Thus, to raise the competitive capacity of power
industry enterprises in the heat market, which accounts
for about a quarter of the industry’s sales volume, the
price pressure had to be increased on the monopoly
energy market, to which over 70% of the power indus-
try output is supplied. The power industry’s labor and
social costs grew faster than labor productivity
throughout the period under review; and this despite a
falloff in energy production. The number of industrial
personnel per one million kW of installed capacity
went up from 2.6 to 3.8 persons, or 46%, between 1991
and 1997 and continues to grow. It cannot be attributed
to either the structural change in the industry or the nec-
essary increase of maintenance personnel.

The share of labor costs and social charges (9.8%)
exceeded that of depreciation charges (8.1%) in the
aggregate expenditure on the production and marketing
of power industry output in 1997. If the power indus-
try’s specific manpower had remained at the 1991 level
in 1997, it would have made it possible to reduce the
average energy tariff by 0.2 kop/kWh.

 

Table 1.

 

  Russia’s electricity balance, bln kWh

Balance items 1990 1996 1997 1998 1999 1999/1990, %

Own production 1082.2 847.2 834.1 827.1 846.2 78.2
Import/export balance –8.3 –19.5 –19.7 –18.0 –14.2 170.3
Domestic consumption 1073.8 827.7 814.4 809.1 831.7 77.5

power stations’ own needs 72.2 61.0 60.8 58.8 58.5 81.0
output to the mains 1001.7 766.7 753.7 750.3 773.6 77.2
mains losses 84.3 84.5 84.4 93.2 96.8 114.9

Final consumption 917.4 682.2 669.3 657.0 676.8 73.8
industry 625.9 424.8 421.4 354.3 371.3 59.3
other sectors 291.5 257.4 247.8 302.7 305.4 104.8
including population 77.5 99.3 100.1 101.9 106.5 137.4
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Miscellaneous costs is yet another rapidly growing
factor. To permit comparison with 1991, taxes and off-
budget fund charges paid from prime cost were
excluded from the 1997 data. Our analysis showed that
the miscellaneous costs rose nearly 68 times in the
period under review, while the aggregate cost of pro-
duction and marketing of energy rose about 50 times.
One needs pretty weighty arguments to justify this out-
stripping rise. The relative excess of this cost item in
1997 over 1991 can be translated into an average tariff
growth of at least 2.2 kop/kWh.

Therefore, the above summary contributory factors
in the rising cost of energy production and distribution
led to an estimated 20% growth of the average ultimate
user tariff from 1991 to 1997.

Recent years saw a continued worsening of the
industry’s economic indicators. The power industry’s
balance of income and loss contracted in 1998–2000,
compared with its generally good dynamics across the
economy, industry included, after the 1998 default
(Table 2). The excess of accounts payable over
accounts receivable steadily increased in the power
industry. In less than three years, the gap widened by
12 percentage points. This undermines the industry’s
economic situation and threatens a number of energy
agents with bankruptcy. The power industry’s eco-
nomic efficiency decreased from 14.1% in 1997 to
11.3% in 1999. The current dynamics suggests the need
for a critical reappraisal of the arguments behind the
behavior of power engineering economic agents.

 

Tariff policy.

 

 The level of energy and heat rates is a
key general measure describing the economic situation
of the industry. The average energy rate in Russia rose
to 23.9 kop/kWh by the end of 1998. In comparable
prices
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 it was 4.5 kop/kWh, or 40% more than the aver-
age rate in December 1991. The average comparable
energy rate grew 9.8% between October 1999 and
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The deflator is industry’s wholesale price index.

 

November 2000. The price growth indices for the
power industry output and the energy rate for large-
scale industry continually exceeded the price growth
index for industrial products in that period (Fig. 2).
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Fig. 1.

 

 Utilization ratio of installed heat output of plant
cogeneration equipment according to RAO UES data.

 

Table 2. 

 

 Balance of income and loss 1998–2000

Indicator 1998
1999 2000

first half of the year total Jan.–Oct. total (est.)

Total*
bln rbl –34.6 475.3 576.9 759.2 –
bln dol –3.6 16.7 23.5 26.9 –
% – 71.1 100.0 114.5 –

Industry
bln rbl –4.7 349.5 427.9 535.9 –
bln dol –0.5 12.3 17.4 19 –
% – 70.7 100.0 109.2 –

Power industry
bln rbl 20.7 16.7 26.1 21.5 28.2
bln dol 2.2 0.6 1.1 1.0 1.1
% 200.0 54.5 100.0 90.9 100.0

 

* Without small businesses.
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Fig. 2.

 

 Dynamics of energy prices and tariffs of large-scale
industry in 1999–2000.
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Apparently, this growth of electricity tariffs is exert-
ing a significant pressure upon the Russian economy.

 

The reason is both the rising prices of fuel and other
material and technical resources the power industry buys
and the worsening performance of the industry itself.

The household electricity tariff growth index almost
continuously exceeded the consumer price growth
index in that period (Fig. 3). The rate of the household
electricity tariff to the large industry tariff grew from
56.4% in November 1999 to 63.7% in November 2000,
which represented a significant extra burden on house-
hold budgets.

Our analysis shows that there are currently no mech-
anisms to regulate prices and tariffs in the interest of the
national economy. For example, there is a lack of con-
sistency in the levels of prices for power engineering
fuels, with black oil, a residual product of oil distilla-
tion, being dearer than oil, natural gas dearer than
power-generating coal, etc. This directly affects aver-
age heat and electricity tariffs in Russia. Nor are there
mechanisms to regulate reasonable profitability rates of
the power generators that are natural monopolies.

Under the FOREM procedure, energy is received
at regulated prices fixed for each supplier, while the
RAO UES grids supply energy to customers at a single
tariff, which is fixed separately for each of the seven
energy zones. Using this scheme, in the wholesale elec-
tricity and power market, Russia’s FEC instead of set-
ting a service tariff for the transmission of electric
power over the grid, sets monopoly prices, blocking the
supply of cheap energy to customers. As a result,
energy agents capable of delivering extra energy to
users are not interested, while users face shortages.

Nor do regional differences in the average tariffs for
internal users meet the interests of the national econ-
omy. Russia’s UES, within which the FOREM oper-
ates, is for all practical purposes divided into three iso-
lated parts: the East Integrated Power System, i.e., the
Maritime and Amur region power systems, the south-

ern, Neryungri subsystem, and the Republic of Sakha
(Yakutia) power systems; the greater part of the Sibe-
rian Integrated Power System, from Chita to Novosibirsk
and Barnaul; and the European-Ural part, i.e., the
Northwest, Center, Volga region, South, Urals, and
western part of the Siberian Integrated Power System.
The average electricity tariff in 1997 was 105.6% in the
European-Ural zone, 66.4% in Siberia, and 177.9% in
the Far East compared with the Russian average.

As a result, 85% of the Gross Regional Product
(GRP) is produced with electricity tariffs far higher
than the Russian average. At the same time, 

 

Siberia’s
cheap electric power supports the making of energy-
intensive products for export.

 

 In the circumstances,
electricity tariffs formed by the hang-the-expense
approach do not make up for the nation’s economic
losses.

An oft-recurring argument in the economic reform
years in Russia has been that of cross subsidizing: the
population receives electricity at low tariffs at the
expense of increased industrial tariffs. At the same
time, the ratio of these tariffs is growing relatively slow
owing to higher growth rates of household tariffs (see
Fig. 3). In December 1999, the tariff for large industrial
users reached 30.71 kop/kWh, to top the household tar-
iff by 73%; the difference decreased to 50% in October
2000. Given this tariff, however, approximately 40–
45% of all power consumed by Russian industry in
1999 was spent on export products.

The domestic industry electricity tariff, translated
into US cents by the official rate, was in 1999 70.6%
lower than the US tariff, and the difference was even
greater in comparison with other developed countries.
The relatively low magnitude of this tariff has, so far,
permitted Russia to put out products that are competi-
tive on the global market, and occasionally even use
dumping prices. It is thus necessary to make a careful
cost-benefit analysis of its effect on the economy of
Russian products intended for domestic consumption
and export.

When the cross-subsidizing issue is discussed, the
1990–1991 conditions are used as the benchmark tariff
ratio. One fact that is ignored, however, is that the
power producer regards the household tariff in terms of
the dynamics of industrial wholesale prices whereas
people assess it in terms of changes in consumer prices
and their incomes. If we note that the household elec-
tricity tariff is socially significant and assess it by the
dynamics of the consumer price index, we shall find
that the household tariff in 1997, 7.5 kop/kWh, was
considerably higher than that in 1991, 4.0 kop/kWh.
This trend was observed in recent years as well.

To justify the need for raising the household tariff it
is often argued that the Russian tariff is low compared
with tariffs elsewhere, primarily in the United States. It
is more correct, however, to compare not tariffs but the
electricity purchasing power of the monthly per capita
income, which shows basic differences (Table 3).
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Fig. 3.

 

 Dynamics of consumer demand and household elec-
tricity tariffs 1999–2000.
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In Russia, the average household tariff increased
since 1997. In the United States, it remained fairly
steady within a limited range. Monthly per capita
income in Russia steadily declined between December
1993 and December 1998,

 

4

 

 whereas it grew in the
United States. As a result, the electricity purchasing
power of the average per capita income plunged in Rus-
sia as it rose in the United States. While in 1993, the
income-tariff ratio secured a similar electricity pur-
chasing power for the two nations (Russia/USA =
94.2%), this ratio decreased to 27.5% already in 1999.
For Russia to achieve the electricity purchasing power
of the average per capita income equivalent to the US
level in December 1999, it must be 260% higher. In
other words, given the present level of per capital
income in Russia, its household electricity tariff is
260% higher than in the United States. Direct compar-
isons of tariffs are obviously untenable.
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Note that in Russia, in December of each year, the average per
capita income is appreciably higher than its dynamics in previous
months, on account of various payments to national economy
employees based on year-end results.

 

A reasoned household tariff for Russia can be esti-
mated by comparing the energy payments share of
household incomes in a number of countries. To do this,
Russian household tariffs must first be translated into a
single currency. Table 4 lists Russian tariffs rated by the
official exchange rate (OER) and purchasing power
parity (PPP).
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 Unlike Russia, household tariffs in the
countries surveyed changed slowly during the 1990s.
At the same time, households’ per capita incomes and
power consumption tended to increase.

Direct comparison of tariffs country by country,
even if PPP is taken into account, does not reflect the
burden of the energy payments on incomes. According
to statistics, the annual per capita income in Russia in
1999 was approximately 18700 rubles or $760 per per-
son, the average annual OER being 24.61 rubles per
dollar, when calculated by a PPP equaling $3762 per
man. For comparison, per capita income in the United
States was $26360 per person in 1998. Therefore,
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PPP is calculated from the domestic price relationship. The table
uses PPP by GDP, as calculated by A. Belousov.

 

Table 3.

 

  Per capita monthly income purchasing capacity with respect to electric power in Russia and the United States, 1993–1999

Year
Average household tariff* Purchasing capacity, thou kWh/person 

per month Russia/USA, %
Russia**, kop/kWh USA, c/kWh Russia** USA

1993 0.60 8.34 20.12 21.36 94.2
1994 2.68 8.40 14.73 22.04 66.8
1995 8.08 8.41 8.87 23.16 38.3
1996 12.08 8.39 8.28 24.29 34.1
1997 15.66 8.43 8.04 25.28 31.8
1998 21.10 8.26 7.36 26.60 27.7
1999 17.72 8.14 8.79 31.91 27.5

 

* In current prices.
** December.

 

Table 4.

 

  Household electricity tariffs by country 1993–2000, c/kWh

Country 1993 1995 1996 1998 1999 2000

Russia

by OER 0.47 1.74 2.17 1.05 0.72 1.37

by PPP 4.1 5.2 5.5 7.2 3.6 5.5

PPP, rbl/dol 0.15 1.57 2.21 2.92 4.97 6.91

OECD 10.0 10.8 10.8 10.6 9.5 –

USA 8.3 8.4 8.4 8.3 8.1 –

Germany 13.0 14.4 13.4 14.0 – –

Poland 9.3 13.2 12.9 12.6 13.1 –

Spain 18.8 19.9 19.5 17.9 17.3 –

Turkey 17.2 15.5 15.5 16.7 17.9 –

 

Note: Quoted from foreign pages in Energy Prices and Taxes. Quarterly Statistics, 2nd Quarter, 2000, IEA, OECD.
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incomes differed by more than seven times, while elec-
tricity tariffs, by only three times (in 1999). Other coun-
tries, such as Poland, Spain, and Turkey, have the
opposite relationship with Russia: incomes differ by
1.5–2.0 times whereas tariffs differ by 2 to 4 times.

The population’s per capita consumption of power
was 728 kWh in 1999, and its payment averaged
$26.2 annually (adjusted for PPP). For an average
income of $3762 per head, this amounts to 0.5%. In the
United States, per capita electricity consumption by the
population in 1998 was 4154 kWh per person (5.7 times
more than in Russia), or 343 dol/year, i.e., 1.3% of the
per capita income. Therefore, the share of energy pay-
ments in the annual income per head of the Russian
population was half that of the US population in 1999.
In 2000, however, there was a surge in household elec-
tricity tariffs. In October 2000, the population paid for
electricity 37.85 kop/kWh, or 1.37 c/kWh (at the Octo-
ber exchange rate of 27.8 rubles per dollar). Adjusting
for PPP, the tariff was 5.5 c/kWh. As a result, already in
October 2000, the share of energy payments in the Rus-
sian population’s incomes rose to 1.1%, i.e.,
approached the US level, while its energy consumption
was many times lower. It means that the current Rus-
sian household tariff relative to income per head, which
is seven times lower than in the United States, is over-
inflated.

It is economically justified to examine both the
direct and indirect influence of electricity and heat tar-
iffs on people’s budgets. It can be seen from Table 5 that
the highest energy purchasing prices are found in the
service trades.

There are groups enjoying privileges. Therefore, the
actual tariff for the population at large is somewhat
lower than the above values. Yet, there are neither fed-
eral nor regional laws to take care of the “missing”
profits of energy producers. What happens is that the
tariffs of industry and other categories of energy users
are sources subsidizing the energy payment facilities of
a part of the Russian population.
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The principal defect of the power engineering tariff
policy is its incompatibility with the objectives and
capabilities of Russia’s economic growth. Previously,
in the Soviet Union, the maintenance of relatively low
electricity and heat tariffs was an instrument of com-
pensation for the high power intensity of the production
of goods and services. The liquidation of this price
buffer in Russia’s transition economy was a factor in
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In exceptional cases, the Russian government appropriated non-
recurring subsidies for Federation members in the Far East and
European North to cover the gap between the prevailing prime
cost of electric power in respective AO-Energos and actual con-
sumer tariffs.

 

 

 

Table 5. 

 

 District heating systems: balances of electric and thermal energy and their cost estimates, 1998*

Balance items
Electric energy Thermal energy

bln kWh bln rbl rbl/MWh mln Gcal bln rbl rbl/Gcal

Energy generation 827.1 134.4 162.4 1453.8 144.8 99.6

Balance of exports and imports 18.0 4.2 235.4

Energy resources for RF 809.1 192.3 237.7 1453.8 136.4 93.8

Power sector consumption 249.0 61.1 245.3 190.8 19.0 99.8

for production and transport of
all kinds of power resources

155.8 38.3 245.9 126.2 12.6 100.0

distribution losses 93.2 22.8 244.4 64.6** 6.4** 99.5

Final consumption 560.1 131.2 234.3 1263.0 117.4 92.9

Industry and construction 284.4 67.8 238.5 468.6 49.3 105.2

Transport 42.1 11.8 279.0 28.1 3.0 106.5

Agriculture (production) 38.4 6.7 174.0 47.1 5.3 112.3

Social needs 134.6 23.5 174.8 637.2 50.7 79.5

Community needs 32.7 11.6 354.0 153.4 16.3 106.5

Population 101.9 12.0 117.3 483.8 34.4*** 71.0***

Other 60.7 21.5 354.0 82.0 8.7 106.5

 

* Estimate made by RF Goskomstat data.
** According to RF Goskomstat heat losses amount to 4.4%. This does not tally with the RAO UES Concept of the Engineering, Organiza-

tional, and Economic Policy of District Heating Cogeneration (Moscow, 1997), which recognizes 20% heat losses in RAO UES heat
supply systems. The RF Ministry of Energy report at the RF Federal Assembly State Duma hearings on October 17, 2000, estimated
heat losses in municipal heat supply networks at 30%.

*** Unadjusted for budgetary subventions of any level.
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price advance and growing nonpayments, first and fore-
most, in the power industry itself.

 

The condition of fixed assets.

 

 The condition of the
industry’s basic productive assets (BPA) is a central
problem of vital importance for the development of the
Russian power industry. It has been estimated that,
before 2010, the BPA will undergo active deterioration
and obsolescence, and power equipment will work off
its ultimate life. Therefore, backlogs must be built up
well in advance, because the construction of new power
plants may take far longer than 5–7 years, and their
upgrading takes from 2 to 5 years. At the same time,
BPA input during the 1990s was very limited, and the
development of investments in power engineering was
rapidly shrinking.

BPA wear and tear is quite fast. During the transition
period, machinery aging in the power industry has been
faster than in industry and fuel branches at large. Ther-
mal power plants (TPPs) and power grids find them-
selves in a particularly difficult situation, which have a
high proportion of fully depreciated (worn-out) fixed
assets.

The uncompleted construction of power engineer-
ing plants, which determines the long-term develop-
ment of BPA, is in an unsatisfactory condition. TPPs,
which account for over a half of the BPA more than
three-fifths of the installed capacity of power plants, are
in the most alarming state. The amount of relevant
uncompleted construction makes up less than two-thirds
of fully depreciated BPA and continues to decrease. It is
TPPs that are the core of regional AO-Energos, which
for the most part do not have the necessary and suffi-
cient resources to even offset the retirement of their
BPA. In the economic recovery context it may act as a
strong deterrent in a number of Russian regions. The
amounts of uncompleted construction projects of fed-
eral-level hydroelectric power plants (HPPs) and NPPs
are multiples of the deterioration of the BPA of these
kinds of power generating capacities. The reason is lack
of investment to permit the completion of these con-
struction projects.

However, an analysis of financial investments in
power engineering between 1992 and 1999 suggests
that their dynamics and allocation undergone substan-
tial change. According to RF Goskomstat data, perma-
nent investment in the power industry grew steadily
until 1997. It almost halved in 1998, a bad year because
of a default, and decreased another 54.6% (in dollar
terms) in 1999 (Fig. 4). On the other hand, permanent
investment in economic branches and industry
decreased less than 37.5 and 28.6% (in dollar terms) in
1998 from 1999.

The decrease in permanent investment in the power
industry in the late 1990s was nevertheless attended by
the buildup of long-term and short-term financial
investments. According to RF Goskomstat, a particu-
larly vigorous growth in current prices in dollar terms
occurred in 1999.

The growing diversion of a considerable part of
finances to operations unconnected with the mainte-
nance of the power industry investment program calls
for a weighty argument, given the industry’s shortage
of investment, which is becoming ever more felt.

The depreciation costs component, which used to be
one of the main resources for BPA reproduction, owing
to ill-considered economic actions contracted to below
the level necessary for the renovation of power engi-
neering plant. The lack of a well regulated BPA reap-
praisal scheme, the rapid aging of the machinery of
power plants and grids, and the high (2%) wealth tax
currently motivate power companies to understate their
basic productive assets. As a result, annual depreciation
charges go down and cannot today prevent the aging of
power industry machinery.

If the former role of depreciation charges in the
reproduction process is to be restored, other expense
items will have to be reduced, and possibly, some taxes
as well. Otherwise, given the power industry’s low
profitability, the growth of the depreciation costs com-
ponent will prompt rises in electricity and heat tariffs.

THE POWER INDUSTRY RESTRUCTURING 
CONCEPT

The technological and economic condition of the
Russian power industry being what it is, urgent mea-
sures must be devised to revive it. Our analysis shows
that following a series of initial restructuring efforts and
the formation of RAO UES and FOREM, all attempts
to control and develop the industry by using economic
and legal regulators failed. It was decided, therefore, in
1997 to launch a new structural reform to step up the
effectiveness of use of the power industry production
potential and promote market relations.

Its main points were defined in a presidential edict
of April 28, 1997. It provided for the industry’s restruc-
turing by way of establishment of a number of new gen-
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 Dynamics of financial investment in the power
industry.
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erating companies based on all of the RAO UES TPPs
and the establishment of a not-for-profit organization, a
wholesale market operator, which was to develop a new
system of power and energy trade. It was contemplated
to continue to perfect the price policy and forms of gov-
ernment regulation of electricity and heat tariffs with
due regard for cost differences of energy delivery to dif-
ferent groups of consumers and regions. Primary stress
was laid on increasing the effectiveness of the exercise
of government powers and regulation of the natural
monopoly sphere in power engineering through
improvements in the normative and statutory frame-
work, particularly on the regional level. Under these
provisions, the edict contemplated structural and orga-
nizational alterations in the power industry, targeted at
the Unified Energy System of Russia reliability and
economy levels that had been achieved by the early
1990s. However, the implementation of the edict provi-
sions was soon suspended.

A new phase in the development of government and
individual authors’ documents on the structural reform
of power engineering began with a blueprint for the
industry’s restructuring drawn up by RAO UES. In
December 2000, the RF Ministry of Economic Devel-
opment jointly with stakeholders in the executive
branch prepared and submitted to the Russian govern-
ment a set of documents, 

 

Guidelines for, and Philoso-
phy of Structural Reform in Power Engineering

 

 (here-
inafter referred to as the Guidelines).

 

Key points of the concept.

 

 Most of the basic princi-
ples set down in this document answer the logic of eco-
nomic operation in an industry as complex as power
engineering. On the other hand, a number of basic pro-
visions, which effectively determine the organizational,
economic, and technological makeup of a revived
power industry, lack validity and call for in-depth
development.

The overall aim of reform in power engineering is to
cut costs and raise the efficiency of energy production
and consumption. The idea is to secure the nation’s
energy security, to prevent the occurrence of energy cri-
ses, and to foster the competitive strength of the Rus-
sian economy. As a means to this end, it is proposed to
establish and develop a competitive market of private
energy producers. The RAO UES holding is to be split
into several independent companies:

—a single national grid (all the system forming and
cross-system lines inside Russia) operating under the
control of RAO UES. The government stake in the
company assets is to be increased to 75%;

—a single operating control and monitoring system
based on UES’s central supervisory management and
effective supervisory management;

—generating companies based on UES thermal
power plants and regional power companies with the
dominant share of CHEPs. Nuclear power plants are
not part of the holding and retain their independent
status;

—companies consisting of HPPs split from the
RAO UES holding following the establishment of a
market-driven regulation system within the industry;

—regional distribution companies based on restruc-
tured AO-Energos;

—municipal electric mains may be established;

—interregional distribution companies may become
possible in the long run; and

—municipal heat supply companies may be estab-
lished through the merger of heating systems owned by
RAO UES with municipal heating systems.

As generating companies slated for privatization are
given marketable shape their stocks will be issued fol-
lowed by the sales of blocking stakes up to the full
transfer to private investors. Concurrently, the whole-
sale market commercial infrastructure will be devel-
oped. There are provisions for sales companies, which
will buy energy for resale.

The supervisory control of Russia’s UES operations
has so far relied on physical indicators (relative growth
of coal equivalent). It does not reflect the real cost of
energy, nor does it secure the economic equality of the
primary energy market players. The dispatching service
is still largely guided by operating and technological
documents, standards, and criteria developed by the
methodology and requirements of a planned economy.

The efforts of a wholesale market financial operator
should be directly tied to the results of transformations
in the power industry dispatching. Lack of coordination
in the functions, criteria, and actions of the technologi-
cal dispatcher and financial operator may lead to the
continued decrease in efficiency of the Russia’s UES,
the reliability of energy delivery and the survivorship in
emergency states, and loss of operational capability.

The carrying capacity of the Russia’s UES main
electric grid is severely limited. If a competitive mar-
ket is established, giving power producers free access
to the electric grid, a considerable construction effort
will have to be launched to eliminate bottlenecks in
the energy transmission system. Under free competi-
tion, it will mean more costly electricity for ultimate
users because any restrictions that arise will have to be
paid for.

The restructuring concept in question does not con-
tain the necessary and sufficient conditions for going
over to the free competition of energy producers in a
wholesale market. We believe that the argumentation
for the proposed drastic transformation of the industry
should:

—depend on the full-scale development and com-
parison of alternatives meeting the general goals of
reform of power engineering;

—contain valid evidence of positive change in the
reliability or power and heat supply and improved effi-
ciency of the power industry; and
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—rely on well-founded estimates concerning a wide
range of issues, which may affect the choice of the
power engineering reform option.

The effect of joint efforts of different power gener-
ating units within the Russia’s UES comes from well
ordered actions of its agents. With the appearance of
multiple owners we must share the responsibility for
reliability and survivability as an essential condition for
operating as part of the Russia’s UES. Therefore, we
need to develop a scheme of remuneration for meeting
obligations and financial indemnity for violating them.
This applies, first and foremost, to the obligations to
maintain the necessary operating capacity reserve; the
regulation of frequency and voltage; and the coordina-
tion of safety and anticrash control systems. The adop-
tion of this harmonized system of standard obligations

will be the first step in the creation of a competitive
market.

 

Economic standing of members of the RAO UES
holding.

 

 The Guidelines consider only one approach to
power engineering reform, which was agreed with the
Ministry of Economic Development. Other options are
left out. One can only conjecture that the holding’s
attachment to a single option reflects in part on the pre-
vailing situation within it.

An analysis of the economic performance of the
RAO UES holding in 1998–1999 reveals two estab-
lished groups of members, which have opposite show-
ings (Table 6 and Fig. 5). The parent company, RAO
UES (hereinafter referred to as the Parent Company),
made a profit from the marketing of its output well
above its cost. As a result, its profitability, computed as
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Fig. 5.

 

 RAO UES revenue structure.

 

Table 6. 

 

 RAO UES performance in 1998 and 1999

Indicator

1998 1999

holding
including

holding
including

parent company other participants parent company other participants

bln rbl % bln rbl % bln rbl % bln rbl % bln rbl % bln rbl %

 

Products sold

 

Receipts 221.1 100.0 10.8 100.0 210.3 100.0 247.5 100.0 13.3 100.0 234.2 100.0

Cost 192.0 86.8 3.9 36.1 188.1 89.4 217.3 87.8 5.7 43.0 211.6 90.4

Profit 29.1 13.2 6.9 63.9 22.2 10.6 30.2 12.2 7.6 57.1 22.6 9.6

Profitability, % 15.2 177.1 11.8 13.9 132.8 10.7

 

Business activity

 

Earnings 240.4 100.0 12.8 100.0 227.6 100.0 284.6 100.0 17.0 100.0 267.6 100.0

Expenditures 219.1 91.1 7.6 58.8 211.5 93.0 257.1 90.3 10.4 61.2 246.7 92.2

Profit 21.3 8.9 5.2 41.2 16.1 7.0 27.5 9.7 6.6 38.8 20.9 7.8

Profitability, % 9.7 70.1 7.6 10.7 63.4 8.5

 

Note: According to RAO UES shipped product figures, which were not checked by an auditor.



 

482

 

STUDIES ON RUSSIAN ECONOMIC DEVELOPMENT

 

      

 

Vol. 12

 

      

 

No. 5

 

      

 

2001

 

NEKRASOV 

 

et al

 

.

 

the ratio of profit to cost, amounted to 177.1% in 1998
and 132.8% in 1999 to become one of the highest in the
Russian economy.

The other members of the holding, on the contrary,
had stagnating performance indicators: as costs rose,
profits fell, and profitability shrank (from 11.8% in
1998 to 10.7% in 1999). All financial activities had sim-
ilar showings.

The Parent Company share in the RAO UES
receipts is only 5%, whereas its share in the profits is
18.1–25.2% (Table 7). The Parent Company’s accounts
payable are half its accounts receivable, which makes it
very interested in debt payment by consumers. With the
other members the reverse is true, the excess of their
accounts payable over accounts receivable steadily ris-
ing. In one year, it grew by six percentage points. This
is a dangerous trend, leading some holding members to
bankruptcy.

Therefore, under the proposed reform scheme, the
less efficient segments of the power industry are to be
cut off the RAO UES holding. They will be left to try
and survive on their own.

It should be kept in mind that the partitioning of the
holding simultaneously leads to the liquidation of an
organization that controls and supervises most of the
power industry. In this context, we need to assess all the
risks and implications of such a step.

 

Appraisal of the economic efficiency of controlled
and competitive markets.

 

 An appraisal of the economic
benefits of a competitive market is a crucially important
argument in favor of power industry restructuring. The
electricity tariff is what matters for electrical custom-
ers. It is from this angle that we should compare a con-
trolled market and a competitive one. To this end the
Guidelines estimated the effect of competition upon the
release price of electricity. It has been found that, the
average price being 1.2 c/kWh in 2000, the release
price would rise to 2.5 c/kWh on a controlled market
and 2.7 c/kWh on a competitive market by 2005. There-
fore, controlled market is economically preferable in
the next five years. However, in view of the uncertainty
factor present in long-term estimates of this kind, we
can consider these price levels to be close.

Consequently, the economic benefits of the pro-
posed scheme of development of a competitive market

will not be immediately apparent. On the other hand,
the contemplated reorganization may lead to a tempo-
rary loss of controllability by parts of the energy system
and undoubtedly entail additional expenditure, whose
amount has not been estimated.

Nor have the risks of the proposed restructuring
efforts in the heat supply of TPPs and the conversion of
some of them from gas to coal been assessed. This may
give rise to problems in sustained electric supply to the
economy. Yet no protective measures have been pro-
posed.

During the five-year period 2006–2010, it is
expected that the electricity sale price will have to be
raised to 3.5 c/kWh. On a competitive market, on the
contrary, by virtue of its advantages electricity price
will rise but insignificantly, to 2.8–3.0 c/kWh. But, first,
calculation uncertainty will also grow, bringing the val-
ues of the prices closer together, and second, our esti-
mate of the meaningful difference in the expected
energy price for Russia’s controlled and competitive
markets should not exceed 0.5–0.7 c/kWh, or differ by
1.25 times at the most.

To assess the elasticity of the national economy, we
can use an estimate of the growth of the average con-
sumer tariff during a year, from November 1999 to
October 2000. It rose by more than 0.3 c/kWh, or
1.32 times. Meanwhile the output of products and ser-
vices of the primary industries increased in comparable
terms approximately 1.14 times. It follows that the
economy, thanks to its internal restructuring, proved to
be insensitive to this rate of growth of the average elec-
tricity price. It is comparable with the expected price
spread in the markets concerned.

It appears that the issue of the economic advantages
of a competitive electricity market has received insuffi-
cient attention. We need to estimate economic risks
during possible negative deviations of the indicators
and characteristics used in our computations.

 

CHEP and district heating as possible players on
the competitive market.

 

 The Guidelines completely
ignore the questions of district heating cogeneration
and heat supply. Yet heat power plants deliver 45% of
the heat received by consumers from district heating
systems. The opportunities and conditions of power
industry reform depend largely on whether we can cre-
ate an efficient operating environment for CHEPs.
Today, however, CHEPs are inefficient because of a
reduction in demand for costly thermal energy and
because considerable volumes of electric power are
produced by the inefficient condensing process.

The only proposition concerning CHEP efficiency
found in the Guidelines is the recommendation to
CHEP-heavy generating companies to focus their
energy market operations on heat supply. In Russia,
with its high electric heating load in wintertime, the use
of CHEP capacities for generating electricity alone
leads to a massive waste of fuel. The factor of seasonal,
and afterwards also weekly, irregularity in heat con-

 

Table 7. 

 

 Parent company share in RAO UES holding indica-
tors, taken to be 100%

Indicator

Product

shipped paid

1998 1999 1998 1999

Receipts 4.9 5.4 3.7 5.0

Cost 2.0 2.6 1.6 2.6

Profit 23.7 25.2 18.1 21.0
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sumption should be integrated into the electricity sup-
ply planning system at the regional level. It means that
some 110 billion kWh a year, or 12–13% of all power
output in Russia (which is roughly equivalent to the
yearly output of all NPPs), must be terminated or trans-
ferred from CHEPs to other generating sources. To
make it possible, 20–25 million kW of idle capacities
must be found at heat condensing power plants (since
NPPs and HPPs do not have such capacities); also, we
need to have capacities to serve as full-scale reserves
and to meet the growing electric power demand. Such
reasoned proposals are not found in the Guidelines.

In Russia, the world’s coldest country, the problem
of reliable and economical provision of heating to the
population and economy is critical indeed. The nation
spends about 45% of all its primary power resources on
heat generation. Heat supply has been and still is an
altogether uncoordinated segment of the nation’s power
system.

The inefficiency of district heating cogeneration
stems primarily from enormous heat losses: 20% in
RAO UES heat networks and up to 30% in municipal
district heating systems. Based on these data and Gos-
komstat statistics, losses in excess of standard can be
estimated at 25–26% of heat output in district heating
systems. In monetary terms, for 2000, they are roughly
equivalent to 52.3 billion rubles (VAT included), or
$2.2 billion unadjusted for subventions from local bud-
gets. For comparison, the accumulated heat payment
arrears of the consolidated Russian budget were some
18 billion rubles, or $650 million, in November 2000.
As a result, consumers’ overpayment for nondelivered
heat was almost 190% higher than the arrears.

The absence of data about the operating conditions
of CHEPs and district heating is a major drawback of
this concept of power industry restructuring. These
omissions are pregnant with very grave consequences.
Unless these matters are given serious consideration we
must not restructure the operation of regional AO-Ener-
gos, where all CHEPs are concentrated.

POWER INDUSTRY UNTIL 2010:
A DEVELOPMENT FORECAST

AND AN INVESTMENT ESTIMATE

 

Forecast of power industry development in 2001–
2010.

 

 Any restructuring effort should rely on an objec-
tive forecast of the Russian power industry develop-
ment and the possible impact on the nation’s economy
of growth in the average energy rate. This kind of anal-
ysis is not available in the restructuring concept devel-
oped by the RF Ministry of Economic Development.

A number of forecasts of power industry develop-
ment have been built for the period 2010–2020. They
depend on estimates of Russia’s possible long-term
socioeconomic development made by various institu-
tions.

This paper makes use of recent scenarios of Russia’s
economic development that were developed at the RAS
Institute of Economic Forecasting. To determine possi-
ble levels of consumption of electricity, heat, and fuel,
two “limiting” economic scenarios were singled out
(Table 8). They define to some extent the limits of the
possible range of estimates of the nation’s socioeco-
nomic growth.

 

The inertial scenario (A)

 

 assumes that low eco-
nomic growth rates will continue and extrapolates
existing macroeconomic trends. Any steps toward their
alteration have a limited effect. If the inertial develop-
ment path is taken, before long there will come a phase
when the prolonged underinvestment of the economy is
felt. In these conditions, we should expect the resource
base to degrade and the production and technological
potential to become worse. If the threat of this develop-
ment path is not surmounted the Russian economy will
never embark on a path of sustainable dynamic growth
and will face an even greater systemic crisis beyond the
period concerned. By 2010, a peripheral economy
model will have evolved in Russia. The inertial sce-
nario has little attraction, yet it describes very real con-
sequences of economic stagnation.

 

The high growth rate scenario (B)

 

 assumes a shift to
sustainable development and a qualitative change in the
model of Russia’s economic development early in the
current decade. It focuses on the following: raising the

 

Table 8. 

 

 Indicators of Russia’s socioeconomic development scenarios used in power engineering forecasts

Indicator Scenario A Scenario B

GDP annual growth rate, %

2001–2005 3.7 6.2

(3.0–4.0)* (6.0–6.5)

2005–2010 1.7 5.1

(1.5–2.0) (4.8–5.3)

Change of GDP production structure delayed accelerated

Decrease in GDP energy intensity by end of period, % by 13–15 by 40–45

 

* Given in parentheses are GDP annual growth rate turndowns over the period.



 

484

 

STUDIES ON RUSSIAN ECONOMIC DEVELOPMENT

 

      

 

Vol. 12

 

      

 

No. 5

 

      

 

2001

 

NEKRASOV 

 

et al

 

.

 

standard and quality of life of the bulk of the popula-
tion; the support and development of the social infra-
structure securing the reproduction of human capital;
stepping up investment in production plant upgrading
and the maintenance of the economy’s raw materials
base; the preservation and development of the nation’s
innovation potential by increased R&D spending;
securing the nation’s defense potential; and the mainte-
nance of external creditworthiness.

For the nation to meet the key goals of the “high
growth rate” strategy and embark on dynamic develop-
ment path its basic macroeconomic proportions need to be
altered in important ways. They include: the orientation of
production toward domestic demand and the reduction of
imports; the release of sources of domestic demand, first
of all by increasing real sector earnings and savings; the
leading growth of gross savings and investments over ulti-
mate consumption; and the restructuring of commodity
production in favor of the manufacturing industry.

The buoyancy of the national economy manifests itself
in the pace and proportions of growth of power consump-
tion, which is bound to be significantly affected by
progress in energy saving.

 

7

 

 If economic growth until 2010
is 1.30-fold (Scenario A) or 1.73-fold (Scenario B) the
total consumption of final energy in Russia is expected to
grow only 1.15–1.35-fold from 2000 (Table 9).

As a result, the domestic consumption of primary
energy resources in Russia, with due regard for fuel and
power spending on the production of electricity and
heat, may be as follows:

 

7

 

Russia has a considerable economic potential for energy saving,
which is put by different sources at 300 to 450 million toe.

1997 2000 2005 2010

Scenario A
mln toe 595 620 685 715
% 96.0 100.0 110.5 115.3

Scenario B
mln toe 595 620 767 865
% 96.0 100.0 123.7 139.5

 

The perspective under review is characterized by
two diverging trends in the national economy and the
energy systems: growth of GDP per head and decline in
the power consumption and electricity consumption of
GDP, both computed for home consumption. The per
capita consumption of power and energy is expected to
grow 1.3-fold and 1.5-fold (Scenario A) and 1.3-fold
and 1.6-fold (Scenario B) by 2010. The aggregated
energy saving by 2010 is estimated, under Scenarios A
and B, at 70 and 260 million toe respectively.

Power engineering remains the backbone of engi-
neering and economic progress. The condition of the
Russian economy will largely depend on the scale of
power provision, and the efficiency of its production
and use. Electricity output in Russia, adjusted for losses
and internal expenses, is expected to be as follows:

It is expected that the share of cogeneration plants in
electricity production will grow somewhat before 2010.
Also to grow is the output of hydro power plants
(HPPs) and NPPs in absolute values, while their share
in the electric balance will slightly decrease (Table 10).
It will not be until the first quarter of the 21st century
that appreciable shifts will appear in the development
of these energy sources, especially nuclear-power engi-
neering.

To provide the necessary energy output the overall
capacity of power plants must rise, under Scenarios A and
B, from 215 million kW in 1997 to 217–224 million kW
in 2005 and 224–247 million kW in 2010 respectively.
Some 35 million kW of thermal power plants and 6 mil-
lion kW of nuclear power plants will be retired in that

Scenario A Scenario B

billion kWh % billion kWh %

1997 837 100.0 837 100.0
2000 870 103.9 870 103.9
2005 990 118.3 1110 132.6
2010 1010 120.7 1280 152.9

 

Table 9. 

 

 Predicted final energy consumption in Russia to 2010

Kind of final energy 1997 2000 2005 2010 2010/1997 
growth index

 

Scenario A
Fuel, mln toe 195.9 199 221 231 1.18
Electric energy, TWh 581.9 610 617 697 1.20
Thermal energy (central sources), mln Gcal 1470 1475 1520 1560 1.06
Raw material needs, mln toe 28 43 50 55 1.96
Total final consumption, mln toe 410.5 434 480 500 1.22
Scenario B
Fuel, mln toe 195.9 206 250 285 1.45
Electric energy, TWh 581.9 634 786 900 1.55
Thermal energy (central sources), mln Gcal 1470 1475 1650 1770 1.20
Raw material needs, mln toe 28 45 55 60 2.14
Total final consumption, mln toe 410.5 447 537 605 1.47
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period. In their place new capacities will be placed in
operation: some 40–60 million kW at thermal power
plants, and 7–8 million kW at nuclear power plants
(Table 11). The continued development of Russia’s Uni-
fied Energy System will require the construction of
150000–165000 km of new electric mains (EM) (with
voltages of 35 kV or over) to replace outdated power
transmission lines and set up new electric links.

New construction projects are going to significantly
improve the age structure of generating capacities. The
share of relatively new TPPs’ capacities (aged up to
13 years) is expected to rise from 17% in 2000 to 54–
58% in 2010, and the share of old, worn-out capacities
(aged over 23 years) is expected to decrease from
today’s 53% to 30–35%.

The above predictions of electricity production in
Russia until 2010, compared with estimates made by
other organizations (Table 12) suggest that Russia can
only hope to reestablish its position in global power
engineering if it follows the high growth rate scenario.
This is consistent with one of the key energy trends
worldwide, namely, the growing role of electric power
in the energy balance.

As can be seen from Table 12, in every scenario the
low bounds of electricity production are relatively
close. Upper bounds, on the contrary, apart from IEF
and Krzhizhanovsky Energy Institute (ENIN) fore-
casts, are characterized by annual growth rates that are
lower than worldwide. The IEF stand rests on the con-
fidence that Russia has the capacity for fast economic
growth.

Assessment of investment demand and conditions
for securing it. We do not have today a settled idea of
the amount of investment needed to reequip and
develop Russia’s power industry in the perspective in
question. Available estimates of requisite investments
for the next 10 and 20 years vary visibly. Anyhow they
are of such a magnitude as to fall beyond the scope of

traditional sources of finance. Since fixed asset forma-
tion in all real sector branches has been badly inade-
quate in the last 15–20 years, the real sector demand for
financial resources depends primarily on BPA depreci-
ation and large-scale retirement rather than their obso-
lescence. IEF’s 1995 estimates indicate that there was
not a single industrial branch able to secure even the
bare minimum of investments for simple reproduction.
In 1996–2000, their situation grew worse still. Under
the circumstances, the economy’s total demand for per-
manent investment in the period 2001–2010 can be esti-
mated at no less than $1.0–1.7 trillion.

According to IEF estimates, the power industry
needs $60–80 billion in investments to develop steadily
in 2001–2010. This amount of investment can be
reduced 14.1% by 2005 and 16.8% by 2010, if we adopt
a vigorous service life extension program for available
capacities. As a result, annual average investments to

Table 10.  Predicted power production by power plant type, bln kWh

Power plant 1997 2000 2005 2010 2010/1997 index

Scenario A

TPP 516 537 650 652 1.26

HPP 168 165 175 180 1.07

NPP 109 131 115 123 1.13

Other 44 43 50 55 1.41

Total 837 876 990 1010 1.21

Scenario B

TPP 516 537 760 898 1.74

HPP 168 165 180 185 1.10

NPP 109 131 120 135 1.24

Other 44 43 50 62 1.25

Total 837 876 1110 1280 1.53

Table 11.  Input of new capacities in the power industry, mln kW

Power plant 2001–2005 2006–2010

Scenario A

TPP 13 25

NPP 2 5

HPP 0.2 2.5

Other 2 5

EM, thou km 80 85

Scenario B

TPP 20 40

NPP 2 6

HPP 0.2 2.5

Other 2 5

EM, thou km 83 85
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secure the normal operation and development of the
power industry are not likely to exceed, under the iner-
tial scenario, approximately $3.8 billion in 2001–2005
and $6.8 billion in 2006–2010, or correspondingly,
$19.1 and 33.9 billion over the period. Under the high

growth rate scenario, we have similar values—$4.7 and
8.7 billion a year, or altogether $23.6 and 43.4 billion
over the period. Expected values of demand for invest-
ments in the power industry until 2010 will be (in bil-
lion dollars):

TPP NPP HPP PTL Other Total Total 
adjusted

Annual
average

Scenario A

2001–2005 9.7 2.6 0.3 8.3 1.3 22.2 19.1 3.8

2006–2010 18.8 6.5 3.8 8.4 3.2 40.7 33.9 6.8

Scenario B

2001–2005 15.0 2.6 0.3 8.3 1.3 27.5 23.6 4.7

2006–2010 29.9 7.8 3.8 8.4 3.3 53.2 43.4 8.7

According to proposals made by the RF Ministry of
Economic Development and RAO UES, private inves-
tors at home and abroad should be the main sources of
investments in the power industry. They make the point
that this is the only possible and inescapable decision.

As a consequence of high demand for borrowed
capital its price will soar, affecting interest rates. It will
then be relatively inaccessible for power engineering
facilities with high periods of technological reequip-
ment and new construction. It spells the power indus-
try’s loss on the private investment market. Under the
consequences, the reliance on big private investors
capable of providing the above amounts of investments
in the period until 2010 is ill-founded. During the
industry’s reform, there is little likelihood of receiving
substantial funds from the sale of stocks and issue of
securities.

Consequently, it is enterprises’ own resources that
can be the main sources of investment financing in the
power industry. They are formed by the industry’s own
accumulated funds: the depreciation fund and the rein-
vested part of net profit. In long-term estimates, their

quantities are the benchmarks for estimating the levels
of necessary average electricity rates capable of secur-
ing the full implementation of the investment program
in the period to 2010.

Our calculations assume that 85% of profits are
channeled into permanent investments, and the rest is
spent on other purposes, including dividend payment.
Reinvested profit is taxed at the rate of 15%, and the rest
of the profit, 30%. These conditions help find the values
of the average tariff and the profitability of energy pro-
duction.

According to 1999 returns, the average electricity
tariff was 1.02 c/kWh at 11.3% profitability. It answers
an average cost of energy deliveries of 0.85 c/kWh (by
an official exchange rate of 28 rubles per dollar, which
will be kept in all subsequent computations), differing
four times from PPP by GDP in 2000.

Fuel prices are expected to go up significantly in
years to come, which will have a marked effect on the
growth of electricity costs and tariffs. The calculations

Table 12.  Comparison of forecasts of electric power production in Russia, bln kWh

Source 1997 2005 2010 Annual growth rate 
(1997–2010), %

RAS IEF 837 990–1110 1010–1280 1.35–3.08

ESR-2020 837 970–1020 1055–1180 1.67–2.48

RAO UES 837 863–970 953–1131 0.93–2.17

Krzhizhanovsky ENIN 837 890–970 1010–1210 1.35–2.67

IEA, OECD

Whole world 13949 – 19989 2.6

Russia 833 – 1027 1.5
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below rely on RAO UES’s predictions of fuel price
hikes in the period to 2010 (rbl/tce):

Given the contemplated changes in the pattern of
fuel supply to power plants and fuel prices, the increase
in the fuel component of energy cost can be estimate at
137% by 2005 and 270% by 2010 from 1999. This indi-
cator serves as the reference point for cost estimates in
the period under review.

At present, depreciation charges are considerably
lower than what is necessary for simple reproduction.
Therefore, in the period to 2010, depreciation charges
should be increased several times over at the cost of
fixed assets revaluation. According to Ministry of Eco-
nomic Development, the revaluation coefficient for
operating power units can be tentatively set 3.5 times
higher for 2005 and 6 times higher for 2010 compared
with 2000. Correspondingly, the specific values of
depreciation charges are increased by about 2.5 and
4.5 times.

On this basis, to assess the conditions for the requi-
site investment backing, we varied possible rates of
growth of depreciation charges correlated with changes
in power industry profitability. In either option consid-
ered, average tariffs correspond to the average annual
investment demand, which is fully met by the depreci-
ation fund and the reinvested part of the profits.

We considered two option in our analysis of
expected energy tariffs (Table 13).

The basic option assumes that the relative loss of
power in electric grids will remain constant throughout
the period (about 12.7% in 1999). Specific depreciation
charges are taken to be constant too, the assumption
being that no assets revaluation will be made.

The intensive effort option assumes that grid losses
will go down by 2010 to the early 1990s level, savings
will be achieved on other cost items, and various kinds
of fixed assets revaluation will take place. Specific
depreciation charges will change. The reinvested part of
the profits, required for fully meeting investment
demand, will change proportionally. As a consequence,
the power industry’s profitability will change. Other
estimates were made in a similar manner, when a prof-
itability level is set and the necessary amount of spe-
cific depreciation charges to back the investment pro-
gram is computed.

Table 13 data indicate that if Russia’s power indus-
try is to develop steadily in the coming decade, average
electric rates must be raised to 2.2–2.4 c/kWh by 2005
and 3.5–3.7 c/kWh by 2010. Tariffs will be strongly
dependent on the industry’s growth rate and economic
policy—the relation of requisite profitability to depre-

1999 2005 2010

Natural gas 340 1088 2110

Coal 530 990 1300

Black oil 925 1290 2155

ciation charges. Tariffs can be expected to rise 80–
100% by 2005 and 190–210% by 2010 from 2000,
when they averaged 1.2 c/kWh. These tariffs are close
to the Ministry of Economic Development estimates.

It should be emphasized that variations in electricity
tariffs were related to three factors: growth of the fuel
factor in the cost of electric power, profitability of pro-

Table 13.  Rough estimate of the conditions of meeting the
power industry investment needs in 2001–2010

Indicators by option 2001–2005 2006–2010

Scenario A

Basic option

Average tariff, c/kWh 2.15 3.5

Profitability, % 31 31

Factor of growth of unit
depreciation charges

1 1

Intensive effort option

Average tariff, c/kWh 2.2 3.6

Profitability, % 18 13

Factor of growth of unit
depreciation charges

2.5* 4.5*

Average tariff, c/kWh 2.3 3.6

Profitability, % 15 15

Factor of growth of unit
 depreciation charges

2.9 4.0

Average tariff, c/kWh 2.2 3.5

Profitability, % 20 20

Factor of growth of unit
depreciation charges

2.2 3.0

Scenario B

Basic option

Average tariff, c/kWh 2.2 3.6

Profitability, % 36 36

Factor of growth of unit
depreciation charges

1 1

Intensive effort option

Average tariff, c/kWh 2.3 3.7

Profitability, % 22 17

Factor of growth of unit
depreciation charges

2.5* 4.5*

Average tariff, c/kWh 2.4 3.7

Profitability, % 15 15

Factor of growth of unit
depreciation charges

3.5 4.8

Average tariff, c/kWh 2.3 3.6

Profitability, % 20 20

Factor of growth of unit
depreciation charges

2.7 3.6

* RF Ministry of Economic Development proposal.
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duction, and depreciation charges. These estimates can
be corrected if borrowed capital with specified reim-
bursement terms, interest rates, or other factors comes
into play.

THE IMPACT OF ENERGY TARIFF INCREASE 
ON RUSSIA’S ECONOMIC DEVELOPMENT 

INDICATORS UNTIL 2010

Substantial rise in electricity tariffs is one of the key
results of the power industry reform. The problem is not
so much how to justify the electricity prices that secure
the accomplishment of urgent investment tasks facing
the industry, as how to estimate the economic implica-
tions of tariff hikes. They concern, first, the price
dynamics in other industries, and secondly, the eco-
nomic dynamics and standards of living of the popula-
tion.

Solution of this task involves a multitude of feed-
backs and feedforwards, and it is all but impossible
without a macroeconomic interindustry model. At the
same time, even given such sophisticated tools, we have
to hypothesize about the mechanisms of adaptation of
other industries to changed prices. It means that calcu-
lations by the model are not absolute and exact. How-
ever, they point to the general direction and order of pos-
sible alterations in the price and economic dynamics.

Before setting down to examine our macroeconomic
calculations some explanations need to be given about
the interaction of prices, earnings, and production.

Uneven price advance across industries, as well as
within an industry, is nothing but a change in relative
price proportions. It is known to be attended by the
redistribution of the value-added created by the econ-
omy. If prices grow in one industry only, it earns more
while the others earn less. If, further, all the production
of the industry that advanced its prices is consumed by
other industries, the nominal gain in its earnings equals
the sum of cutbacks in the earnings of the other indus-
tries. Now, if some of the product of the industry that
advanced its prices finds its way into consumptive use,
the industry’s income growth will exceed the reduced
incomes of the consuming industries, i.e., the aggregate
nominal income of the economy will grow, opposed by
the nominal end product, which has increased by the
same amount. It means that the answer to the question
about ways in which price increases in an industry
affects aggregate final demand and economic dynamics
is nontrivial. On the other hand, the fact of a significant
effect of changing price proportions upon money flow
dynamics, and hence, on final demand, and production
level and makeup, is obvious enough. The question is
what are its mechanisms?

The mechanism of influence of production cost
structure on economic growth is of a dynamic nature.
Growth in the share of value-added in the economy, as
well as its individual branches, means a direct possibil-
ity of growth of both final and intermediate demand in

its branches. This, in turn, defines the economy dynam-
ics. But growth of intermediate and final demand in real
terms is not obvious unless ultimate customer expenses
outpace price growth. Expenses, on the other hand,
depend on earnings, which are determined by costs.
The crux of the matter is that earnings both depend on
and form prices in the economy.

When we analyze the Leontieff price model itself
we can find some “prompts” that define in the final
count the nature of the relationship of production,
incomes, and prices. The most critical analysis con-
cerns the relation of intermediate consumption and
value-added, which arises because of price changes. It
is important that the economy’s aggregate value-added
does not grow faster than the aggregate material costs
(in current prices) unless the share of an industry’s end
product in its gross output is above the average. In other
words, this share must be higher than the share in the
aggregate output of GDP. This gives an impetus to out-
put growth, since income grows faster than the prices of
the resources spent.

The reverse is true of the power industry, where the
share of its final product in its gross output is consider-
ably below the average. It means that the growth of
prices for power engineering products, other condi-
tions being equal, should lead to a decline in produc-
tion, and vice versa, a relative reduction of electricity
tariffs should boost production. The growth of indus-
trial production in Russia in 1999–2000, in our opinion,
was not least due to a relative slowing down of the price
dynamics in power engineering late in 1998 and in
1999. Conversely, we can expect that the mounting
energy prices of 2000 (see Fig. 2) will have a marked
effect on the slowing down of industrial growth in
2001.

Some calculations made by the Russian Interindus-
try Model (RIM), developed by the IEF, are set out
below. To make substantial results more visible we
eliminated the influence of all the factors of economic
dynamics other than price alterations in the power
industry. It means that all the parameters of economic
policy, except electricity tariffs, are set as constant.

Expected growth of electricity tariffs depends on a
number of factors, both general economic and industry-
specific. We only considered the more important of
them in making calculations by our interindustry
model. They include the increase of fuel prices, which
constitute the bulk of the industry’s material costs; the
need to finance the industry’s investment program
mainly at its own expense; and the rate of taxation in the
industry.

Our calculations and justifications lead us to con-
tend that given the expected increase of prices for main
kinds of fuel, to provide the requisite investment for the
power industry development under Scenario B, elec-
tricity tariffs must be raised 80–90% by 2005 and 200–
210% by 2010 from the present level. To appraise the
impact of such a tariff rise on electric power we made a
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series of model-based calculations; the direct influence
of other factors (including the increase in the prices of
coal, gas, and fuel oil) on price advances and output
dynamics of other industries was neglected. For this
reason the results of the first series of calculations are
rather relative. Yet, they permit to make a quantitative
estimate of the decline in production brought about by
the growth of electricity tariffs. Out calculations veri-
fied the inevitability of a considerable decline in pro-
duction in the likely event of a rise in tariffs. We consid-
ered, in particular, stepwise rate increase options: by
80% in 2001 and 70% in 2006: smooth (linear)
increase: 15% annually in the first five years, and about
10% over the next five years. In either case the reduc-
tion of the forecast GDP over 10 years will be about
27% relative to the initial figure without increasing
electricity tariffs (Fig. 6). At the same time, with the
stepwise change of tariffs, the summary decrease in
production over the period proves to be higher by about
3.6%. Household consumption decreases more than
GDP, by 27.5%.

Out calculations of both price dynamics and gross
output for the case of smooth variation of tariffs
(Table 14) were made under the assumption that, given
such a great growth of electricity tariffs, none of the
other industries will be able to maintain their present

profitability level. It means that the economy’s adapta-
tion is attended by a real decrease in its earning power.
The share of electric power in the total revenue across
the national economy will then grow from 3.2% to
unacceptably high values: 62% in 2005 and 82% in
2010. At the same time, the revenues of all the other
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Fig. 6. GDP contraction relative the initial variant with
change of power industry tariff policy.

Table 14.  Price rises and decrease of gross output by sector at the smooth variation of tariffs relative to original variant

Sector
Price rise index, times Production losses, %

2001–2005 2001–2010 2001–2005 2001–2010

Power industry 1.80 3.00 –16.5 –28.5
Oil production 1.08 1.16 –3.6 –6.5
Oil refining 1.08 1.16 –14.7 –26.3
Gas 1.07 1.15 –5.0 –8.7
Coal 1.09 1.18 –14.6 –25.6
Other fuel industry 1.08 1.16 –9.7 –17.3
Ferrous metallurgy 1.12 1.25 –11.5 –19.9
Nonferrous metallurgy 1.11 1.22 –4.9 –7.2
Chemical 1.16 1.33 –41.2 –52.8
Machine building and metal working 1.10 1.21 –23.0 –42.8
Timber and pulp-and-paper 1.08 1.16 –20.8 –38.8
Building materials 1.10 1.19 –31.0 –56.6
Light 1.06 1.12 –46.1 –94.5
Food 1.07 1.13 2.8 3.0
Other industrial branches 1.10 1.20 –34.9 –58.4
Construction 1.06 1.12 –21.3 –37.1
Agriculture and forestry 1.05 1.10 –4.0 –5.8
Freight transportation and industrial communications 1.07 1.14 –13.4 –23.7
Passenger transportation and nonindustrial communications 1.10 1.20 –15.9 –31.3
Trade 1.06 1.12 –16.8 –30.3
Other productive activities 1.03 1.06 –35.3 –64.8
Education, health, and culture 1.08 1.16 –15.2 –27.3
Housing and public utilities 1.19 1.39 –14.5 –26.3
Management, finance, and crediting 1.12 1.23 –12.3 –21.5
Science and supporting services 1.12 1.25 –18.0 –31.5
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industries halve in absolute value, despite a general
30.4% price increase across the economy.

Our calculations relying on another version of sec-
toral adaptation, i.e., one based on the maintenance of
the established levels of profitability, showed that the
result was basically the same. The differences with the
data listed in Table 14 are a greater downward adjust-
ment of GDP dynamics (28.5 instead of 27%), higher
aggregate price advance (by 34 compared to 25.4%),
and lower aggregate (for 2010) share of power engi-
neering in the total earnings (74 instead of 82%).

Our calculations have shown that limiting levels and
dynamics of growth of the average electricity tariff
have a stagnating effect upon the Russian economy.
This necessitated a study of the power industry devel-
opment options that reduce negative consequences for
the nation’s economic growth. We discuss this
approach below.

POWER INDUSTRY REFORM: 
CONCEPTUAL PROPOSALS

Power industry reform should be seen as a multi-
pronged process seeking to achieve several goals.

First, the industry must be made more economical
and power supply and district heading more reliable;
power and heat losses, and the consumption of fuel,
material, and labor resources must be reduced; and the
costs of production, transmission, and distribution of
power and heat must be pruned.

Second, investment resources must be accumulated
which are necessary and sufficient for the industry’s
technical maintenance and long-term development; and
guaranteed access must be provided for all entities able
to make deliveries to users of suitable kinds of power
under specified conditions and according to technolog-
ical, standard, and contractual requirements.

Third, conditions must be created to ensure supervi-
sion over power grids that are natural monopolies; to
enhance the role of the state in the control of electricity
and heat supply; and to develop an environment for
wholesale and retail energy markets.

Power industry reform should be cognizant of
regional diversity in the production and use of electric-
ity and heat. Laws must be passed defining power sup-
pliers’ and administrative bodies’ responsibility for
electricity and heat supply in regions and countrywide.

Let us look at two aspects of this multipronged pro-
cess.

A possible approach to the lowering of average tar-
iffs and its macroeconomic evaluation. As shown
above, it is unacceptable to rise average tariffs in order
to meet power engineering’s investment needs. We
need to look for a different approach to reforming the
sector than those proposed by the Guidelines. What we
have to address is a triad of interrelated tasks: to pro-
vide investment in the development of the power indus-
try; to maintain average electricity and heat tariffs at a

level fostering economic growth; and to make sure that
the industry operates reliably. If these tasks are to be
accomplished we must: reduce the costs and losses
entailed by the production, transmission, and distribu-
tion of electric and thermal energy; mobilize the indus-
try’s reserves for investment needs; recognize the desir-
ability of getting large producers (especially power-
intensive ones) to finance the power industry invest-
ment program on agreed terms; and carry out the power
engineering reform with the least structural change.

We need to establish order and strict discipline so as
to bring down materials costs and losses, which
appeared in 1992–2000, and also to reduce personnel
and miscellaneous costs. It would help us curb the
growth of the average electricity and heat tariffs while
increasing specific depreciation charges thanks to BPA
revaluation. It can be conjectured that owing to
improved operating conditions of power plants and
grids, the electricity rate can be reduced about 10%.

The existence of reselling companies is an impor-
tant contributory factor in unwarranted power price
hikes. Because the law does not decree any particular
scheme for the calculation of profitability, it is figured
out relative to the reselling price of a commodity (elec-
tricity, heat, or fuel) rather than to own costs, which are
normally insignificant. As a result reselling price
climbs in a stepwise fashion depending on the number
of resellers, leading to general growth of final consumer
prices. This reselling practice must be stopped at once.

According to a rough estimate, uncompleted con-
struction and underutilized capacities in the power
industry amount to some 20 million kW today. Con-
struction projects require $10 billion to complete; they
will permit to input, before 2010, some of the requisite
power capacities with an investment of $500/kW. It is
50–100% less than what it takes to build new power
generating facilities.

In our opinion, there are capabilities in the power
industry to lighten its tax load for the mission-oriented
financing of the investment program on a reimbursable
basis. They include, in the first place, the abolishment
of the 15% tax on the reinvested part of profits, the
reduction or abolishment of the 2% wealth tax, and the
lifting of the VAT. The industry’s proceeds and, corre-
spondingly, average electricity and heat tariffs could be
painlessly reduced by these amounts. To test the
hypothesis we made estimates for a wide range of sce-
narios and options of economic dynamic.

According to estimates of national budget revenues
from the above-mentioned power engineering taxes,
under the high growth scenario, the bulk of revenues
comes (in approximately equal shares) from two taxes,
the VAT and wealth tax, the last one steadily growing in
importance in connection with the anticipated revalua-
tion of fixed assets and substantial new investment. Tax
revenues from the power industry as a whole can meet
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as much as two-thirds or more of the industry’s
expected investment demand in 2001–2010:

Other factors being equal, if the above-mentioned
tax payments are abolished, average electricity tariffs
can be reduced 25–35% by 2005 and 35–45% by 2010
from the values in Table 13. Moreover, in order to make
our estimate of the impact of the power industry on the
economy more representative, we eliminated the effect
of fuel price advances on tariffs. As a result, we
obtained new estimates of average electricity tariffs,
which we used in subsequent computations (Table 15).
Still, they remain higher than the average tariffs
obtained in the initial balanced development alterna-
tives. The latter were produced by the RIM as a result
of a dynamic that depends on economic policy param-
eters, output level, and prevailing tendencies in the for-
mation of sectoral elements of value-added.

We believe that a more careful diagnosis of the
power generating plant can yield more objective esti-
mates of the possible extension of its service life,
longer than adopted in the present calculations. In this
case, a reduction of investment demand by $2.59 billion
in 2001–2005 and $3.66 billion in 2006–2010 against
IEF estimates will secure levels of tariffs with taxes
such as lead to the balanced development of the econ-
omy under the high growth rate scenario (see Table 8).
If taxes are excluded from tariffs, the original GDP
growth rates under this scenario are attainable provided
that investments could be reduced by $0.74 billion in
2001–2005 and $0.71 billion in 2006–2010. Thus, this
range of investment reductions will, in turn, determine
the necessary scaling down of taxes in the power
industry.

The lifting or suspension of taxes on power industry
financing is, effectively, the state’s investment in the
sector. Technically it can be seen as an interest-free or
some other loan, or else as buildup of state assets in the
power industry. Of course, for such schemes to come
through, special mechanisms of investment financing
must be in place.

The proposed investment policy is likely to lead to
considerable changes in the power industry’s fixed
assets. According to rough estimates, at the end of
2000, the cost of the industry’s fixed assets was approx-
imately 811 billion rubles or about $29 billion (trans-
lated by the rate of 28 rubles per dollar).

In view of construction project times in the power
industry we can presume that investments made in the

 2001–2005 2006–2010

Total revenues during
the period, bln dol,

16.8 29.4

Including from:

VAT 6.6 11.5

profits tax 2.9 4.5

wealth tax 7.3 13.4

previous five-year period pass over to fixed assets in the
next five-year period. Table 16 lists possible estimates
of the tentative movement of the fixed assets of the
power industry until 2010 adjusted for BPA revalua-
tions (see table 13) adopted in the Ministry of Eco-
nomic Development option.

Therefore, the maneuver based on lightening the
power industry’s tax burden enables us to accomplish
two related tasks: to provide investment funding for the
sector and to reduce average electricity tariffs. The gov-
ernment share in the sector’s assets increases to an esti-
mated 17–18%.

At the same time, the power industry’s missing tax
revenues can be made up for by the taxes from the
increment of gross outputs of products and services of
other sectors. Given tight fiscal control by the govern-
ment, this maneuver enables the power industry to rely
on its depreciation fund and reinvested profit to have
enough resources for necessary permanent investments.

Macroeconomic assessment of the impact of tariff
cuts due to the lightening of the industry’s tax burden.
Our macroeconomic assessment of the effect of a
reduction of electricity tariffs owing to the proposed
reduction of taxes on power engineering yielded a
decrease in tariff growth from 1.8 to 1.5 times in 2005
and from 3.0 to 2.4 times in 2010 compared with 2000.
The rate of growth of the fuel component was
unchanged.

Our RIM calculations showed that if the tax load is
lightened, the downswing in the Russian economy over
a ten-year period will be 7 percentage points less than
according to calculations (see Table 14), i.e., 20.8%
compared with 27.8%. At the same time, because of the
joint effect of disparate factors (decrease of tax reve-
nues from power engineering and their relative increase
from other sectors) tax revenues will go down insignif-
icantly, by 2%, even if fuel prices should go up. There-
fore, increased tax revenues from other sectors offset

Table 15.  Estimates of conditions for meeting the power
industry investment needs in 2001–2010 if fuel price
advances are ignored*

Tariff option 2001–2005 2006–2010

Inertial scenario

Average tariff, c/kWh

taxed tariff option 1.5 1.9

untaxed tariff option 1.2 1.4

balanced development option 1.09 1.26

High growth rate scenario

Average tariff, c/kWh 1.7 2.0

taxed tariff option 1.3 1.5

untaxed tariff option 1.14 1.38

balanced development option

* Calculated by RIM.
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the bulk of the decrease in budget receipts due to lighter
taxes on the power engineering. Also, as already men-
tioned, the general decline in production may be far less
dramatic (Table 17, Fig. 7).

Therefore, our computations give an idea of the pos-
sible effect of the tax load and the rise of fuel prices on
the electricity tariff.

This study also sets out to assess alternative
approaches to the power industry’s investment prob-
lems in relation to two main medium-term development
scenarios of the Russian economy.

As mentioned above, our calculated results are only
tentative. The reason is that the values of the exogenous
predicted tariff has a substantial component character-
izing the rise in the prices of fuels consumed by the
power engineering. Therefore, in our subsequent calcu-

lations we eliminate the influence of these price
advances. As a result, the predicted growth of electric-
ity tariffs is significantly lower. It is determined only by
the estimated values of the sector’s investment need.

Note that the IEF developed alternative long-term
development strategies for Russia’s economy, with
power industry estimates as their component part, in
early 2001, irrespective of the problem of reform of
RAO UES or any other natural monopoly. It means that
in the economic development strategies reviewed, price
dynamics, including those of the power engineering,
differed from the one proposed in this paper. Initial
prices in the Russian economic development scenarios
were computed by an interindustry price model and
depended, in the final count, on the dynamics of sec-
tors’ value-added, which was not rigidly tied to their
investment programs.

Against this background, a substantive goal was to
combine computations made by macroeconomic sce-
narios (which were used as benchmarks for computing
the investment need of the power industry) with the sce-
narios of the respective tariff policy. Therefore, as a
result of computations the initial values of produc-
tion scope—under the inertial scenario (A) and the
high growth rate scenario (B)—are somewhat trans-
formed under the influence of exogenously set elec-
tricity tariffs.

The findings of this series of calculations, coordi-
nated with macroeconomic scenarios, are essentially
consistent with the findings we discussed above. Nota-
bly, increase of electricity rates leads both to extra price
increases in other sectors and to a general relative
decline in production; the lowering of taxes on the
power industry is offset by growth of tax revenues from
other sectors.

Table 16.  Estimated balance of power industry basic productive assets and possible gain in the state share of industry assets, bln dol

Balance items 2000 2001–2005 2006–2010

Inertial scenario

at the beginning of period* 73 132

retirement 7 19

new inputs 8 20

at the end of period 29.0** 74 133

Gain in the state share of BPA value, % – – 17

High growth rate scenario

at the beginning of period 132 151

retirement 20 30

new inputs 24 44

at the end of period 29.0** 136 165

Gain in the state share of BPA value, % – – 18

* It is assumed that BPA revaluation is made at the beginning of period.
** The 2000 estimate was made by Goskomstat figures for the power industry BPA in 1998 and 1999.
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Fig. 7. GDP contraction relative the initial variant with dif-
ferent power industry taxation policy.
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Qualitative estimates differ, however (Figs. 8 and 9).

The most important differences are, first, that the
relative downturn is lower (Table 18), while the GDP
growth dynamics is improved; and, second, the amount
of additional tax revenues from other industries
exceeds the contraction of tax revenues from the power
industry.

It can be seen that the increase of electricity tariffs
required by the proposed investment programs leads to
a relative decline in production. It means, correspond-
ingly, reduced demand for power, reduced demand for
investment, the lowering of the necessary tariff growth,
etc. In other words, macroeconomic scenarios and
power industry development scenarios in these calcula-

Table 17.  Price growth and of gross output decrease by sector at the smooth variation of tariffs relative to original variant

Sector
Price growth index, times Production losses, %

2001–2005 2001–2010 2001–2005 2001–2010

Power industry 1.50 2.40 –9.7 –21.4
Oil production 1.06 1.14 –2.1 –4.8
Oil refining 1.06 1.14 –8.6 –19.5
Gas 1.05 1.13 –2.9 –6.4
Coal 1.06 1.16 –8.6 –19.3
Other fuel industry 1.06 1.14 –5.8 –12.9
Ferrous metallurgy 1.09 1.22 –7.2 –15.2
Nonferrous metallurgy 1.08 1.19 –3.0 –5.8
Chemical 1.12 1.29 –24.2 –44.7
Machine building and metal working 1.07 1.18 –13.5 –31.7
Timber and pulp-and-paper 1.06 1.14 –11.1 –28.2
Building materials 1.07 1.17 –18.3 –42.6
Light 1.04 1.11 –29.3 –72.1
Food 1.05 1.12 1.4 2.1
Other industrial branches 1.07 1.17 –21.0 –48.3
Construction 1.04 1.11 –12.7 –28.0
Agriculture and forestry 1.04 1.09 –3.0 –4.7
Freight transportation and industrial communications 1.05 1.12 –7.8 –17.6
Passenger transportation and nonindustrial communications 1.07 1.18 –10.3 –23.3
Trade 1.04 1.10 –9.8 –22.6
Other productive activities 1.02 1.05 –21.0 –49.2
Education, health, and culture 1.06 1.14 –9.1 –20.4
Housing and public utilities 1.14 1.34 –8.7 –19.6
Management, finance, and crediting 1.08 1.20 –7.5 –16.3
Science and supporting services 1.09 1.22 –10.8 –23.8
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Fig. 8. GDP dynamics under the inertial scenario (a) and high economic growth scenario (b).
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tions are not fully balanced. If they are to be balanced—
not at lowered outputs but at the initial outputs of
respective macroeconomic scenarios—we need to
develop a number of macroeconomic policy measures
to compensate for the downswing resulting from rising
electricity rates.

The IEF analysis of the potential of the Russian
economy suggests that a production dynamics based on
high growth rates is realistic and quite attainable, even
though it is close to the extreme. The moderate growth
of prices for the power and fuel industries’ products
was a factor in the accelerated economic growth under
this scenario. Therefore, rapid growth of electricity tar-
iffs is to some extent counterproductive to Russia’s eco-
nomic development. Compensating for this negative
effect is not an altogether trivial problem. In particular,
our preliminary estimates show that the lightening of
the monetary policy, which shows in a faster growth of
the money stock (by 34% relative to the initial dynam-
ics) makes it possible, within the model computation
framework, to offset the consequences of electricity
rate growth. On the other hand, it leads to price advance
(by 23% over a decade), which cannot but affect the
investment climate in a negative way.

An approach to structural transformation of the
power industry. We should consider, as an alternative
to the proposed restructuring, the establishment of

2000

%

Year
2002 2004 2006 2008 2010

104

102

100

99

Fig. 9. Correlation of real budget revenues between the
reduced taxes option and the preserved taxes option in the
power industry (the latter is taken to be 100%) under the
high growth rate scenario.

Table 18.  Relative growth dynamics of prices and gross outputs by sector under the high growth rate scenario (Scenario B)

Sector

Price growth
index, times

Production 
losses, %

Price growth
index, times

Gain in
production, %

2005 2010 2005 2010 2005 2010 2005 2010

maintaining the tax level in the 
power industry minus power industry taxes

Power industry 1.50 1.90 –9 –14 1.15 1.35 –3 –8
Oil production 1.04 1.07 –2 –3 1.02 1.04 –1 –2
Oil refining 1.04 1.06 –8 –12 1.02 1.04 –3 –7
Gas 1.04 1.06 –3 –4 1.01 1.03 –1 –2
Coal 1.05 1.07 –8 –12 1.02 1.04 –3 –7
Other fuel industry 1.04 1.06 –5 –8 1.02 1.04 –2 –5
Ferrous metallurgy 1.06 1.10 –6 –10 1.02 1.06 –3 –6
Nonferrous metallurgy 1.05 1.09 –3 –4 1.02 1.05 –1 –2
Chemical 1.08 1.13 –22 –34 1.03 1.07 –8 –20
Machine building and metal working 1.05 1.08 –12 –19 1.02 1.05 –4 –11
Timber and pulp-and-paper 1.04 1.06 –10 –17 1.02 1.04 –3 –9
Building materials 1.05 1.08 –16 –26 1.02 1.04 –6 –15
Light 1.03 1.05 –22 –40 1.01 1.03 –6 –21
Food 1.03 1.05 2.0 2.2 1.01 1.03 1 2
Other industrial branches 1.05 1.08 –19 –29 1.02 1.04 –8 –17
Construction 1.03 1.05 –11 –18 1.01 1.03 –5 –10
Agriculture and forestry 1.03 1.04 –3 –4 1.01 1.02 –2 –3
Freight transportation and industrial communications 1.03 1.06 –7 –11 1.01 1.03 –3 –6
Passenger transportation and nonindustrial communications 1.05 1.08 –8 –14 1.02 1.05 –3 –8
Trade 1.03 1.05 –9 –14 1.01 1.03 –3 –8
Other productive activities 1.02 1.02 –18 –30 1.01 1.01 –7 –17
Education, health, and culture 1.04 1.07 –8 –13 1.02 1.04 –3 –7
Housing and public utilities 1.10 1.16 –8 –12 1.04 1.09 –3 –7
Management, finance, and crediting 1.06 1.09 –7 –11 1.02 1.05 –3 –6
Science and supporting services 1.06 1.10 –9 –15 1.02 1.06 –4 –9
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8−10 amalgamated power generating holdings within
the service area of the Russia’s UES. They may include
AO-Energos and AO-Electrostations (thermal plants),
and power transmission lines, which mainly support
links within a vertically integrated amalgamated elec-
tric-power company, or AEC. We shall thus be able to
do away with artificially created shortages of energy
and power at most AO-Energos, improve the reliability
of electricity supply, and conduct a single tariff and
investment policy in the AEC service area. The AEC
business and financial reporting should be based on
separate financial documents for each of its activities—
energy and heat production, electricity transmission
and distribution, maintenance, etc.

Networks of high voltage power transmission lines,
which support mainly the power flow between AECs
and between TPPs and NPPs, should be represented by
appropriate companies. In this approach, the electricity
and power market should originally include these eco-
nomic agents, as well as AO-Energos that did not
become a part of the AEC for proprietary reasons, and
large energy consumers powered by mains of 220 kV or
higher. The proposed approach to power engineering
reform can be carried through without infringing upon
the interests of electric companies’ stockholders. Natu-
rally, it needs to be elaborated and developed.

The energy and power market is fundamentally dif-
ferent from all other commodity markets in that it must
keep track of electricity production, transport, and con-
sumption at any given moment. This requires a serious
effort to develop guidelines and software/hardware that
recognize a great number of engineering and techno-
logical factors of the power industry and the influence
of the spatial component. In this respect the Russian
power industry is completely unprepared for real-time
market operations.

It should be also kept in mind that we can achieve a
valid estimate of the efficiency and expected results of
the power industry reform and the attendant measures
to restructure the funding, tariff and investment poli-
cies, and other questions concerned, if there are
projects or at least expert reports on a range of interre-
lated problems, which did not find their way into the
Ministry of Economic Development power industry
reform proposals. They include:

—an estimated probability of the enduring orienta-
tion toward the building of large isolated power plants
and units; the possibility of attracting borrowed capital
to finance long-term design and construction projects
for large power facilities; our vision of the engineering

and technological makeup of the Russian Unified
Energy System in the long term, if it becomes neces-
sary to focus on the building of medium and low-capac-
ity power generating facilities;

—an estimate of the length and capacity of power
grids of key voltage categories to meet the demands of
a competitive energy market;

—availability of models for computing demand and
supply terms and negotiating on the energy market,
which rule out arbitrary tariff growth;

—an evaluation of the status of design, construction,
and specialized erection organizations and their realis-
tic production capacity and requisite investment in
components and equipment renovation;

—an estimate of the availability of engineering and
blue collar building and operational staff to meet the
needs of the proposed restructuring and assimilation of
new capacities;

—an estimate of the Russian machine-building
industry’s capacity to produce necessary power gener-
ating machinery and accessories meeting quality and
reliability standards, and the degree of their orientation
toward imported machinery under preferred contractual
relations with suppliers;

—an estimate of the research potential, capacity for
R&D and its funding level to secure scientific and tech-
nological progress in power engineering;

—a concept of the statutory framework of the power
engineering industry as it shifts to a competitive market
with the participation of private investors and compa-
nies; an appraisal of the degree of conformity of the
present legislative base to the minimal package of
power laws and other statutory acts, without which we
cannot move to a competitive market;

—an estimate of the terms for possible attraction
and amounts of borrowed capital, the borrowing rate
limit, the form of reimbursement of borrowed capital,
indemnity insurance, and key financial risks; and

—rules of revaluation of shares, and mechanisms of
their redistribution and transfer, which arise in the
course of industry reform. Specific safeguards for pro-
tection of shareholders’ rights to their shares.
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