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Abstract

 

The EU-Russia Energy Dialogue aims at establishing a per-
manent partnership in the energy sector in order to ensure
that the exploitation of Russian energy resources would al-
low the economic development of Russia while providing
sufficient energy exports to the EU. 

 

Russia’s Energy Strategy Outlook to 2020

 

 is based on a 5%
per year GDP growth, associated with strong structural
changes in the economic activities and a vigorous energy ef-
ficiency policy, leading to a sharp decrease in energy inten-
sity. The resulting low growth of domestic energy demand,
combined with an increase in energy production and a de-
crease of the share of natural gas in power production, pre-
serves a high potential for oil and natural gas exports in
2020, compatible with the future EU energy imports re-
quirements and security of supply.

 

The IEA Russia Energy Outlook to 2020

 

 is based on a much
lower economic growth and a limited decrease of energy in-
tensity. The share of natural gas in power production re-
mains high. IEA underlines the financial effort necessary to
increase oil and gas production in order to maintain a high
level of energy exports.

Both outlooks are fundamentally different, by their
assumptions and their results. Their analysis illustrates the
challenge faced by the Energy Dialogue. One major issue
of this comparative analysis is that the common conclusion

of both forecasts is the necessity of a strong energy
efficiency policy to reach the compatibility of economic
development and energy export capacities for Russia in
the future. Co-operation with Russia on energy efficiency
should accordingly be a first priority in the EU strategy to
ensure its future energy security.

A brief presentation of recent developments of energy ef-
ficiency in Russia and the EU-Russia co-operation in this
field shows that the situation is far from satisfactory.

 

Introduction

 

The European Union, with its current fifteen member
States, is the second largest energy consumer after the Unit-
ed States and the largest net energy-importing region in the
world in absolute terms, importing half of its needs. In par-
ticular, EU imports around 40% of its natural gas production
from Russia. At the opposite, Russia is the third largest oil
producer in the world, after Saudi Arabia and the United
States, and the second largest exporter of oil and oil prod-
ucts, as well as the largest producer and exporter of natural
gas. Energy trade is then a major issue of the EU-Russia re-
lationship.

The Energy Dialogue between the European Union and
the Russia Federation was launched in October 2000. Its
main objective consists in establishing a permanent partner-
ship in the energy sector in order to ensure that the exploi-
tation of Russian energy resources would allow the social
and economic development of Russia while providing a suf-
ficient level of energy exports in direction of the European
Union, notably of natural gas. 
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The quality of the Energy Dialogue and the robustness of
its output depend on the mutual agreements on the rules for
energy investments and energy trade and also on a compre-
hensive knowledge and understanding of the perspectives
of the Russian energy system (production and consumption)
in the next few decades.

Russia’s energy outlook was presented by the Russian
Government in the document “Main elements of the energy
strategy of Russia to 2020”, and by the International Energy
Agency in two recent publications: “Russia energy survey
2002” and “World energy outlook 2002”. Both perspectives
lead to the conclusion that a sufficient amount of oil and gas
production in Russia should be available for export to the
European Union during the next decades. However, the
assumptions of the two exercises, and their results in terms
of energy production and consumption differ considerably,
while both forecasts recognise the necessity of a strong
energy efficiency policy to ensure the compatibility of
economic development and energy export capacities for the
Russian Federation in the future. 

After a brief presentation of the EU’s and Russia’s energy
situations (section 1), this paper analyses the Russia Energy
Strategy and the IEA Russia Energy Outlook (section 2).
The discrepancies between the two projections and their
potential influence on the EU-Russia co-operation in the
energy sector are discussed in section 3. 

 

Contrasted energy contexts

 

GLOBAL ENERGY DEMAND INDICATORS SHOW POOR 
ENERGY EFFICIENCY IN RUSSIA

 

Two indicators allow to compare globally the energy con-
sumption of countries: energy consumption per capita and
energy intensity, ratio of energy consumption over Gross
Domestic Product (GDP). The GDP is measured in pur-
chase power parity terms (here in 1995 $US at 1995 prices).

The values of these two indicators, for EU and Russia and
for the year 2000 are presented in Table 1.

The difference between consumption systems is striking.
With a GDP per capita three times lower than that of the
EU, Russia’s primary and final energy consumption per cap-
ita are slightly higher than the EU’s and the electricity gen-
eration per capita is only 11% lower.

The high level of energy consumption per unit of GDP is
confirmed by the values of the primary and final energy in-
tensities, which are three times higher than the EU’s; for
electricity generation intensity, the factor is 2.6. 

Part of this enormous difference in energy intensities is
due to the climate, another part can be explained by the
structure of the Russian economy, with a high proportion of
heavy industries, but the bulk is due to the poor efficiency
of energy production, transformation and end-use at con-
sumer level, a fact which is confirmed by all sectoral analy-
ses. 

This situation is explained by the legacy of the former
USSR system, by a continuous situation of low energy prices
on the domestic market, and the low level of energy efficien-
cy investments in both supply and demand. 

 

THE CONSUMPTION PATTERN

 

Final energy consumption

 

Table 2 gives the shares of final energy consumption by sec-
tor and by products for the EU and Russia, for the year 2000.

The importance of “Heat” in Russia comes from the large
development of district heating (mostly using natural gas
and coal). 

The largest gap is in “Transportation”, which represents
one third of total final energy consumption in the EU and
only 14% in Russia

 

1. 

EU Russia

GDP (billion 1995 $, ppp) 8 241 1 086

Population (million) 377 145

GDP / c. (1000, 1995 $, ppp) 21.9 7.5

TPES (Total primary energy supply) - Mtoe 1 456 615

TPES / capita – toe 3.86 4.24

PEI (primary energy intensity) - toe/1000 $ 0.177 0.566

TFEC (Total final energy consumption)
* 
- Mtoe 957 370

TFEC/capita – toe 2.54 2.55

FEI (Final energy intensity) – toe/1000 $ 0.116 0.341

EG (Electricity generation) - TWh 2 572 876

EG per capita – 1000 kWh 6.82 6.04

EGI (electricity generation intensity) – kWh/$ 0.312 0.807

Table 1. Energy consumption per capita and energy intensities (year 2000).

Source : IEA
* See detailed data in Appendix.
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Primary energy consumption 

 

Table 3 gives the shares of primary energy consumption for
the EU and Russia, for the year 2000.

Oil ranks first in the EU with a 40% share. In Russia, nat-
ural gas has a prominent position with 60% of the total pri-
mary energy consumption. 

 

Electricity generation

 

Table 4 compares the sources for power generation.
In Russia, natural gas ranks first with 42% of power gen-

eration, followed by coal, hydro and nuclear (nuclear actual-
ly produces less electricity than hydro: Table 3 in Mtoe is
misleading because of statistical conventions). In the EU,
nuclear ranks first, followed by coal, gas and hydro. 

 

ENERGY EXCHANGES

 

The EU produces almost 50% of the coal, 27% of the oil and
56% of the natural gas it consumes.

The origin of the main imports into the EU were, in 1999 :

 

•

 

For oil : 36% from Middle East, 22% from Norway, 
21% from Africa and 16% from Russia. 

 

•

 

For natural gas : 41% from Russia, 29% from Algeria, 
25% from Norway. 

 

•

 

The main Russian energy exports were, in 2000, 
188 Mtoe of oil and 165 Mtoe of natural gas. 

 

The Russian Strategy and IEA Energy Outlooks

 

Russia’s energy outlook is presented in the official docu-
ment “Main Provisions of the Russian Energy Strategy to
2020” approved by the Russian government in November
2000 and published by the Russian Ministry of Energy in
2001. The data of the Russian Energy Strategy Outlook are
those presented in the framework of the EU-Russia Energy
Dialogue. The IEA Energy Outlook figures for Russia are
those presented in the IEA document “World Energy Out-
look 2002”, published in 2002.

We present here the two Energy Outlook exercises in par-
allel, in order to show, step by step, their similarities or dis-
crepancies.

 

ASSUMPTIONS ON ECONOMIC GROWTH

 

The Russian strategy is based on two scenarios:

 

•

 

The “optimistic” scenario, where economic, fiscal and 
price reforms are undertaken effectively and efficiently 
and with no major disturbances on international energy 
markets. In this scenario, the average GDP growth over 
the period 2000-2020 is 5% per year.

 

•

 

The “pessimistic” scenario, where problems arise on the 
domestic or international scene. In this scenario, the av-
erage GDP growth over the period 2000-2020 is 3.5% per 
year.

In the IEA outlook, GDP is assumed to grow 2.9% a year
from 2000 to 2010 and 3.5% a year from 2010 to 2020. 

The IEA outlook goes up to 2030, with a 2.6% annual
GDP growth during the last decade, but our comparison is
limited to the 2000-2020 period since the Russian strategy
does not look beyond 2020. 

Table 5 gives the GDP values for the three scenarios, as
well as the IEA Outlook values for the European Union for
the same period (the assumptions on GDP annual growth
are : 2.3% per year from 2000 to 2010; 2% from 2010 to 2020
and 1.6% from 2020 to 2030). For all scenarios, the GDP are
measured in “purchase power parity” (ppp) terms, in
1995$US, at 1995 prices.

 

1. 

 

 

 

In the Russian and IEA statistics, the share of the “Transportation” sector is higher. This is due to the fact that the energy consumption of this sector includes natural gas 
consumption for transport of natural gas. In Table 2, this consumption is not included. 

EU Russia

By Products

Coal 3% 6%

Oil Products 47% 23%

Gas 24% 19%

Electricity 20% 14%

Heat 2% 37%

Renewables 4% 1%

TOTAL (Mtoe) 957 Mtoe 370 Mtoe

By sector

Industry 27% 36%

Transportation 33% 14%

Other Sectors* 40% 50%

Table 2. Final energy consumption – year 2000- Unit : Mtoe.

Source : IEA. See Appendix 1
*Residential, tertiary, agriculture.

EU Russia

Coal 14.6% 18.0%

Oil 40.6% 21.1%

Natural Gas 23.3% 52.0%

Nuclear 15.5% 5.5%

Hydro 1.9% 2.3%

Other renewables 4.1% 1.1%

TOTAL (Mtoe) 1 456 Mtoe 615 Mtoe

Table 3. Primary energy consumption – year 2000.

Source : IEA

EU Russia

Coal 27.4% 20.1%

Oil 6.3% 3.8%

Natural Gas 17.5% 42.1%

Nuclear 33.5% 14.0%

Hydro 12.4% 18.7%

Other renewables 2.9% 0.3%

TOTAL (TWh) 2 572 TWh 876 TWh

Table 4. Electricity generation – Year 2000.
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In the Optimistic scenario, the GDP per capita of Russia
in 2020, about 22 000 $US, would be equal to the GDP per
capita of the EU in 2000 and two thirds of its value in 2020.

In the Pessimistic scenario, the GDP per capita of Russia
in 2020, about 17 000 $US, would be lower by 25% than
EU’s GDP per capita in 2000.

The IEA Outlook GDP per capita of Russia in 2020,
about 16 000 $US, would be lower than that of the Pessimis-
tic scenario, and less than half the EU value at this date.

Since we can assume that the Optimistic scenario repre-
sents the political objective of the Russian Government, i.e.
the scenario which corresponds to a true economic and social
development of the country, we see that there is a deep dis-
crepancy on GDP growth between the Russian Strategy and
the IEA Outlook. 

 

The first fundamental discrepancy between the Russian
Strategy and the IEA Energy Outlook is the difference on
the economic growth assumptions.

 

PRIMARY ENERGY CONSUMPTION

 

The results on primary energy consumption of the forecast
exercises of the Russian Strategy, Optimistic scenario, the
IEA Outlook for Russia and for the EU are shown in Table 6,
with the corresponding energy intensities (ratio of the ener-
gy consumption over GDP). 

The primary energy consumption in 2020 differs only by
4% between the Russian Strategy and the IEA Outlook, in
spite of the 30% difference in GDP for the same year. 

The Russian Strategy Outlook is based on the assumption
that the energy intensity would decrease by a factor of 1.8
from 2000 to 2020, i.e. at an average rate of 3% per year.

With an energy intensity remaining at its 2000 level (0.57),
the total primary energy consumption of Russia in 2020
would be 1 590 Mtoe, i.e. 710 Mtoe above the Russian Strat-
egy value for the same year (880 Mtoe).

The Strategy considers that this “gain” in energy con-
sumption would be obtained:

 

•

 

About two thirds through structural changes of the Rus-
sian economy.

 

•

 

About one third through energy efficiency policies, meas-
ures and investments, both in energy supply and de-
mand.

The IEA Outlook is much less optimistic concerning the
improvement of energy intensity: it assumes that it would
decrease only at a rate of 1.4% per year on average, through
structural changes in the economy and the energy sector.

The comparison with the EU’s energy intensity present-
ed also in Table 6 for 2000, 2010 and 2020, as forecast by the
IEA (“World Energy Outlook 2002”), shows that the gap be-
tween Russia and the EU, of a factor 3.2 in 2000, remains at
the same level in 2020 in the IEA Outlook, while it decreas-
es to 2.3 in the Russian Strategy Outlook.

It is interesting to note that, in the IEA Outlook, the en-
ergy intensity of the region “United States and Canada” is
0.26 toe/1000 $ in 2000 and decreases to 0.23 in 2010 and
0.19 in 2020, far below Russia’s level.

 

The second fundamental discrepancy between the Rus-
sian Strategy and the IEA Energy Outlook lies on the as-
sumptions regarding energy intensity.

 

2

 

2. 

 

 

 

And on electricity intensity, as is shown below.

2000 2010 2020

Russian population* (million) 145 137 129

EU population* (million) 377 378 373

Russian Strategy

GDP billion $ 1 086 1 740 2 793Optimistic scenario

GDP/c. $ 7 490 12 701 21 651

GDP billion $ 1 086 1 540 2 161Pessimistic scenario

GDP/c. 7 490 11 241 16 752

Russia IEA

GDP billion $ 1 086 1 445 2 039

GDP/c.$ 7 490 10 550 15 805

EU (IEA)

GDP billion $ 8 241 10 345 12 610

GDP/c. $ 21 859 27 367 33 807

Table 5. GDP growth from 2000 to 2020.

* IEA Outlook 2002 ( – 0.6% over 2000-2030).

2000 2010 2020

Russian Strategy (Optimistic)

Total Primary Energy Consumption (Mtoe) 615 733 880

Energy Intensity (toe/1000$) 0.566 0.421 0.315

IEA Outlook for Russia

Total Primary Energy Consumption ( Mtoe) 615 737 844

Energy Intensity (toe/1000$) 0.566 0.510 0.414

IEA outlook for EU

TPES (Mtoe) 1 456 1 625 1 729

Energy Intensity (toe/1000$) 0.177 0.157 0.137

Table 6. Primary Energy Consumption.
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ELECTRICITY GENERATION

 

Like primary energy consumption, the level of total electric-
ity generation is not very different in the two Outlooks, but
its structure is very different, with important consequences
on the structure of the energy balance.

In the IEA Outlook, the share of natural gas increases
from 42% in 2000 to 45% in 2010 and 57% in 2020. On the
contrary, the part of natural gas in electricity generation de-
creases in the Russian Strategy from 42% in 2000 to 39% in
2010 and 34% in 2020.

The Strategy assumes a shift away from natural gas to coal
(which increases from 18% to 29%) and, at a lesser degree,
to nuclear (from 15% to 21%). The IEA Outlook considers
both assumptions unrealistic.

 

The third fundamental discrepancy between the Rus-
sian Strategy and the IEA Energy Outlook resides in the
evolution of the share of natural gas in electricity genera-
tion.

 

The difference in electricity intensity (ratio of total gen-
eration over GDP) is also striking. For the IEA, it decreases
only from 0.80 in 200 to 0.69 in 2020 while in the Russian
Strategy, it decreases to 0.49 in 2020.

IEA’s projection that energy intensity would remain at
such a high level in Russia raises questions since the same
indicator is of the order of 0.32 in the EU in 2000 (and 0.27
in 2020 in the IEA Outlook). Here again, the gap between
Russia and the EU remains very wide.

 

OIL AND GAS BALANCE

 

Russia is a large exporter of oil and gas, in particular in direc-
tion of the European Union.

One of the main outputs of both energy forecasts is the ca-
pacity of the Russian energy system to maintain the present
level of oil and gas exports or even to increase it. Russia’s fu-
ture export capacities are the main issue of the EU – Russia
Energy Dialogue.

In spite of the large discrepancies between the Russian
Strategy and the IEA Outlook pointed out in the preceding
chapters, the similarities of the two prospective exercises on
Russia’s export capacities for the next two decades are strik-
ing.

 

Natural gas exports

 

Table 8 compares the levels of Russia’s domestic natural gas
consumption, production and exportation in the Russian
Strategy and the IEA Outlook.

The IEA Outlook foresees a high increase in natural gas pro-
duction, from 472 Mtoe in 2000 to 709 Mtoe in 2020. In the
Russian Strategy, the increase is much lower, from 471 Mtoe
in 2000 to 564 Mtoe in 2020.

Domestic consumption is drastically different in the two
projections, as we have seen above (in particular due to the
electricity generation mix). However, natural gas exports,
obtained by difference between production and domestic
consumption, are much nearer in the two projections: they
grow in both, from 157 to 188 Mtoe in the Strategy and from
153 to 238 Mtoe the IEA Outlook.

In both forecasts, Russian natural gas exports are expect-
ed to grow significantly and the European Union needs
would be satisfied.

 

Oil exports

 

Table 9 compares the levels of Russia’s domestic oil con-
sumption, production and exportation.

The discrepancies between the two forecasts are less im-
portant for oil than for natural gas, they are nevertheless sig-
nificant.

On oil consumption, the increase from 2000 to 2020 is by
a factor of 1.7 in the Russian Strategy and 1.4 in the IEA
Outlook. This can be explained by the difference in the eco-
nomic growth rate but the IEA oil consumption increase
seems to be small compared to the probable growth of ener-
gy consumption in the transport sector.

Since the oil production level in 2020 is higher in the IEA
Outlook than in the Russian Strategy by 31 Mtoe, the result-
ing export capacity is significantly higher in the IEA’s fore-
cast: 281 Mtoe compared to 208 Mtoe in the Russian
Strategy. For the IEA, the increase of oil exports between
2010 and 2020 is significant (a factor of 1.4), while the export
level remains relatively stable in the Russian Strategy (a fac-
tor of 1.08).

 

CARBON DIOXIDE EMISSIONS

 

The carbon dioxide level, which constitutes the major part
of greenhouse gas emissions, is an important issue since, un-
der the Kyoto Protocol, Russia made a commitment to limit
its average annual greenhouse gas emissions in the “per-
formance period”, 2008-2012, to their 1990 level.

While economic decline in the 1990s brought about a
steep drop in CO

 

2

 

 emissions, the Russian economy is still
very carbon-intensive. The IEA values for CO

 

2

 

 emissions
was about 1 500 Mt of CO

 

2

 

 in 2000 compared to about
2 200 Mt in 1990 (-30%). The IEA Outlook foresees that

2000 2010 2020

IEA Strategy IEA Strategy IEA Strategy

Total generation (TWh) 876 876 1 052 1 065 1 405 1 375

Coal 19% 18% 20% 26% 15% 29%

Oil 4% 7% 3% 3% 2% 3%

Natural Gas 42% 42% 45% 39% 57% 34%

Nuclear 16% 15% 15% 15% 11% 21%

Hydro 19% 18% 16% 16% 14% 12%

Other renewables 0 0 1% 1% 1% 1%

GDP (billion $US) 1 086 1 086 1 445 1 740 2 039 2 793

KWh/$ 0.80 0.80 0.73 0.61 0.69 0.49

Table 7. Electricity generation.
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Russia’s energy related emissions would be about 1 830 Mt
of CO

 

2

 

 in 2010, i.e. 17% below 1990, despite a projected
increase of 2.1% per year between 2000 and 2010. The CO

 

2

 

emission level would reach 2 060 Mt in 2020, still about 6%
below the 1990 level.

 

 

 

The Russian Strategy level starts from a higher level of
CO

 

2

 

 emissions in 1990 (about 2 300 Mt) and gives a value of
about 1 900 Mt in 2010 (17% below the 1990 value) and
2 200 Mt in 2020 (about 4% below 1990). The conclusion of
both projections is that the emission level in 2008-2012
would still be significantly lower than the 1990 level. This
would provide for Russia to host Joint Implementation
projects or to sell surplus emissions as part of the emission
trading system envisaged in the Protocol.

 

What if?

 

WHAT THE ENERGY FORECASTS SAY

 

The purpose of energy forecasts is to show us how, subject
to a foreseeable economic evolution, the equation 

 

“Produc-
tion = Domestic Consumption + Net Exportations”

 

 can be
resolved in a satisfactory manner. 

For both the Russian Energy Strategy and the IEA Out-
look, maintaining or even increasing the level of oil and nat-
ural gas exports is an explicit objective and so is, for Russia,
economic and social development. Although both the Rus-
sian Strategy and the IEA Outlook meet the first objective,
because of the profound differences between the two, we
are compelled to question their pertinence and plausibility.

The outcome of the Russian Strategy, in the “optimistic”
scenario with a relatively high economic growth rate (+5%
per year in average over the 2000-2020 period), which satis-
fies the objective of development, lies upon three main ele-
ments:

 

•

 

a strong decrease in energy intensity (almost halved) due 
to the evolution of the economic structure (structure of 
the GDP, price adjustments, etc.) and to a vigorous ener-
gy efficiency policy, both demand- and supply-side, 
placed as a top priority of the Strategy;

 

•

 

a modification of the structure of primary energy con-
sumption through a strong shift from natural gas to coal, 
and to a lesser extent nuclear energy, for electricity gen-
eration;

 

•

 

a relative increase in natural gas production capacities.

The conjunction of these three factors would ensure the sat-
isfaction of domestic demand and a higher level of oil and
gas exports in 2020 than in 2000 (for gas, around 190 Mtoe
compared to 160; for oil, around 210 Mtoe compared to 190).

The IEA Outlook presents a quite different future:

 

•

 

The economic growth rate is considerably lower: around 
3% per year on average over the period.

 

•

 

The energy intensity is only slightly modified (approxi-
mately a 20% decrease), essentially due to the structural 
evolution of the economy and the energy sector. No par-
ticular and voluntary effort to increase the efficiency of 
energy consumption is envisaged. The increase in energy 
demand is curbed due to a low economic growth but re-
mains close to the level in the Strategy because of the 
poor improvement in energy intensity. Despite a lower 
economic growth rate, electricity consumption in the 
IEA Outlook is higher than in the Russian Strategy.

 

•

 

Essentially for economic reasons, the IEA does not con-
sider a shift from gas to coal and nuclear energy for power 
generation credible. As the level of electricity consump-
tion in the forecast is high, the result is a level of domes-
tic gas consumption much higher than that of the Russian 
Strategy (471 Mtoe compared to 376 Mtoe).

2000 2010 2020

Domestic consumption

IEA 319 392 471

Strategy 314 344 376

Production

IEA 472 574 709

Strategy 471 524 564

Exportation

IEA 153 182 238

Strategy 157 180 188

Table 8. Natural gas exports in Mtoe.

2000 2010 2020

Domestic consumption

IEA 130 150 180

Strategy 132 176 222

Production

IEA 329 435 461

Strategy 324 380 430

Exportation

IEA 199 285 281

Strategy 192 204 208

Table 9. Oil exports in Mtoe.
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•

 

The IEA projects a strong increase in Russian natural gas 
production, from 470 Mtoe in 2000 to 570 Mtoe in 2010 
and 730 Mtoe (around 900 billion m

 

3

 

) in 2020.

Thus, while domestic demand is higher, the exportation ca-
pacities are increased from 150 to 240 Mtoe for natural gas,
and from 200 to 280 Mtoe for oil.

The export increase is higher in the IEA Outlook than in
the Russian Strategy but the general tendency is the same:
the essential is preserved.

 

DISCUSSION AND APPRECIATION OF THE HYPOTHESES

 

On economic growth

 

The high level of growth in the Strategy seems to be a legit-
imate hypothesis given the need for development in Russia
and its capacities, if only in terms of energy and raw material
resources. Moreover, the growth rate selected still places
Russia’s GDP per capita in 2020 far below that of the Euro-
pean Union.

IEA’s Outlook chooses a lower growth rate which reflects
a certain economic standing-still (and the perpetuation of
difficult living conditions). On the contrary, one can certain-
ly expect that to implement the significant investments
needed to maintain the energy production sector afloat, and
even to increase its capacities, as forecasted by the IEA,
would have some impact on economic growth. This consid-
erable financial effort for domestic or foreign investors im-
plies that energy products can be sold on the domestic
market at price levels that permit such levels of investment:
for Russia, contrarily to certain energy-producing countries
(oil producers, notably), the domestic market remains the
main client for Russian production.

The investments that underlie the production perspec-
tives adopted by the IEA Outlook are thus more plausible
in the framework of a sustained economic growth.

 

On energy intensity

 

The strong decrease in energy intensity projected in the
Russian Strategy has to be questioned. The Strategy sup-
poses a 44% reduction, of which two thirds would be ob-
tained through structural evolution and one third through
energy efficiency. The IEA forecasts that structural evolu-
tion reduces the energy intensity by 20%. We could admit
that a 25 to 30% decrease can be justified given the stronger
economic growth rate used in the Strategy. The rest should
be achieved by specific energy efficiency measures and in-
vestment.

The Strategy presents, in a detailed manner, the energy
efficiency potential for energy consumption and production
for each activity sector and energy product. The Strategy is
accompanied by a Federal Programme, “An economy of
high energy efficiency”, for the period 2002-2005 and at the
horizon 2010. The objective of this Programme is to imple-
ment the main elements of the Russian Strategy: to de-
crease the energy intensity of the Russian economy and to
ensure the durable satisfaction of the country’s energy
needs.

The Programme is composed of three components: ener-
gy efficiency in the energy production sector, security and
development of nuclear industry and efficiency of energy

consumption. A detailed analysis of the third component
shows that the financial efforts that the Federal Govern-
ment intends to devote to end-use energy efficiency are
quite low (3% of the total estimated budget) and that the
main efforts are ascribed to the regions and cities (14%) and,
moreover, to sources outside the public budget. Although
the importance given to local and regional authorities is a le-
gitimate objective, it is far from being an established fact
and the allocation of sufficient public funds to a vigorous en-
ergy efficiency policy is even less certain.

The Programme is presented in more detail in the follow-
ing section of this paper : “Elements on energy efficiency in
the Russian Federation”.

In the present situation, one cannot take for granted the
implementation of an end-use energy efficiency policy: the
indispensable elements of such a policy are yet lacking.

 

On natural gas

 

The second strong hypothesis of the Strategy is the reduced
contribution of natural gas to power generation. One must
surely agree with the IEA on the advantage of combined cy-
cle natural gas turbines and thus seriously doubt, for eco-
nomic and environmental reasons, the resurgence of coal
and nuclear power plants projected in the Russian Strategy.
However, one also has to question the considerable – and in-
explicable – rise in electricity consumption forecast by the
IEA.

 

THE WARNING SCENARIO

 

What would happen if we combined the hypotheses that
seem the most plausible? The aim of this exercise is not to
create another forecast, but to highlight the uncertainties
linked to the two energy forecasts that we have just ana-
lysed.

Let us thus associate:

 

•

 

the economic growth of the Strategy’s “optimistic sce-
nario”, vital for Russia’s economic and social develop-
ment;

 

•

 

IEA’s hypotheses on energy intensity, which are likely 
given the poor energy efficiency policy;

 

•

 

the evolution of gas production capacities developed in 
the Russian Strategy (many experts doubt the possibility 
to greatly increase Russia’s production capacity due to 
the large investments required);

 

•

 

IEA’s forecasts on the structure of electricity production, 
and therefore on the part of natural gas in primary energy 
consumption.

Combining these hypotheses gives the results shown in Ta-
ble 10.

The result is catastrophic: natural gas exports diminish
and Russia becomes a natural gas importer at the horizon
2020.

Furthermore, with an energy mix like that of IEA’s fore-
cast, the primary energy consumption in 2010 (890 Mtoe)
would lead to around 2 200 millions of tonnes of carbon di-
oxide emissions, i.e. the 1990 level: the “hot air” would have
evaporated.
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Such a scenario is obviously not conceivable in the medi-
um term: how can one imagine that Russia could sustain a
strong economic growth without energy exports? Neverthe-
less, this scenario has strong value as a warning beacon on a
certain number of fundamental points for the European Un-
ion / Russian Federation energy dialogue:

It highlights the importance of the contradictions be-
tween the Russian Strategy and the IEA Outlook that we
have underlined. A series of different but relatively plausi-
ble hypotheses knocks the results of both outlooks about. In
the case of a forecast, this signals that the uncertainties are
considerable.

At short-term, we could well imagine, in the absence of an
energy efficiency policy, that Russia’s economic growth is
“pulled” by oil exports (the benefits of which are amplified
by the current level of international crude oil prices) and re-
sults in a strong increase in energy consumption. The ener-
gy consumption in 2010 would then be higher than that
envisaged in both the Russian Strategy and the IEA Out-
look. In this case, the quantity of CO

 

2

 

 emissions “free” to be
used in the Kyoto mechanisms would be much lower than
that currently forecast by both the Russians and the Western
experts.

The current strategy of maximising natural gas exports is
directly linked to the Russian domestic market situation
(low prices, non-payments), which makes exports the only
reliable source of revenue. As the Russian economy would
evolve towards true prices, this strategy could be modified.

The Warning scenario brings to light an alternative of
risks:

 

•

 

If Russia wants to maintain its natural gas export capaci-
ties at all costs, domestic demand could be subject to 
strong tension, with grave social consequences.

 

•

 

If domestic demand is the priority, the export capacity 
would diminish, which would curb economic growth, at 
least while the latter rests closely linked to energy ex-
ports.

 

•

 

Then the global objective of the Russia / European Un-
ion dialogue, i.e. economic and social development and 
preservation (or increase) in exportations, would not be 
reached.

 

Elements on energy efficiency in the Russian 
Federation

 

The large discrepancy between Russia and EU energy in-
tensities is explained by the Russian experts by:

 

•

 

The difference in climate conditions.

 

•

 

The difference in the structure of industry (a past focus 
on heavy, and military, industry); recent market incen-
tives for export to heavy industry sectors (energy, metal-
lurgy); the limited development of low energy intensive 
industrial sectors (machine production, electronic, food 
industry, etc.); the limited development of the tertiary 
sector.

 

•

 

Waste in the use of energy: energy and heat loss, poor 
loading of power stations, low level of management.

 

•

 

The low efficiency of industrial facilities, buildings, 
equipment and appliances; a large part of equipment, 
technologies, management practices are old and 
obsolete.

 

MAIN ENERGY EFFICIENCY POLICY DECISIONS

 

To improve the situation, a first step was taken with the 1996
Law “On energy saving”. It established the background of
State regulation and energy efficiency incentives. According
to the Government’s order of January 1998, all Subjects of
the Federation (Regions) have to develop and adopt their
programme of energy saving. These programmes are partic-
ularly important for the organisations funded by the federal
or regional budgets. As a consequence, at the end of 2000,
thirty seven (almost 40%) regions had adopted energy sav-
ing regulations and energy saving programmes were adopt-
ed in twenty regions.

A Federal Energy Saving Programme was adopted in Janu-
ary 1998. It is linked to the Russian municipal housing reform
and deals with the installation of metering of energy (heat,
gas, electricity) and water in dwellings. The meter production
issue has been solved but the number of installed meters is
estimated at only 25% of the total amount required.

Another step was taken with the development of energy
audits in the energy sector, in particular at municipal level.
A first survey of the results shows an energy saving potential
of about 30% for heat and 15 to 17% for electricity.

After approval of the “Energy Strategy of Russia to 2020”
in November 2020, which is analysed in the present paper,
the Government adopted in November 2001 a Federal Pro-
gramme entitled: “A highly energy efficient economy”, to
2005 and 2010.

2000 2020 2020

GDP (billion $) 1 086 1 740 2 792

Energy intensity (toe/1000 $) 0.566 0.510 0.432

Total primary energy supply - TPES (Mtoe) 615 890 1 200

Share of natural gas in TPES 52% 53% 56%

Natural gas domestic consumption 320 472 672

Natural gas production 471 524 564

Natural gas exports 151 52 (-108)

Table 10. The Warning scenario.
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THE PROGRAMME: “A HIGHLY EFFICIENT ECONOMY”

 

This Programme presents the efforts which are necessary to
reach the global objectives of the Strategy: to decrease the
energy intensity of the Russian economy while fulfilling the
energy needs of the country.

The Programme is divided into three sub-programmes
on: Energy efficiency of the energy sector; Security and de-
velopment of the nuclear industry; Efficiency of energy con-
sumption.

The first sub-programme is in fact devoted to the devel-
opment of the energy supply industry (oil, natural gas and,
at a lesser degree, coal), while the energy efficiency (in the
common sense) sub-programme covers both supply and de-
mand.

The total cost of the Programme over the period 2002-
2010 is estimated at 274.5 billion Euro, of which 250 for en-
ergy supply, 17 billion for nuclear energy and 7.5 billion for
energy efficiency. Investment represents about 93% of the
cost and 4% is related to research and development. This to-
tal cost would be split between the Federal budget (0.7%),
the regional and local budgets (7.6%) and non-budgetary
sources (91.7%). This means that the main sources of fi-
nancing should be the enterprises (and in particular those of
the energy sector), the financing institutions and house-
holds. The share of the regional and local budgets is rela-
tively important, which reflects the high degree of
decentralisation in Russia but, at present, it is difficult to
know if these figures correspond to a reality or reflect only
the expectations of the federal authorities and in particular
those of the ministry in charge of energy.

The third sub-programme address energy efficiency in six
sectors: energy intensive industries, agriculture, residential
and commercial, transports, public buildings, energy sector.

The energy savings in 2010 expected from the imple-
mentation of the sub-programme are of the order of
80 Mtoe, of which 34% in energy intensive industries, 27%
in the energy sector, 24% in the residential and commercial
sector and 15% in the other sectors. The global result of the
sub-programme implementation would be to decrease the
energy intensity by 13% in 2005 and 26% in 2010.

The share of the federal budget in this sub-programme, at
3%, is higher than in the whole programme, but remains
low, while the share of the regional and local budgets is
about 14%, which is important and indicates the importance
of the role of the regional and local authorities for the devel-
opment of energy efficiency.

Our estimates on the cost of the programme per unit of
energy is about 180 Euro per toe of crude oil or natural gas
produced (by the first sub-programme) and a figure of about
96 Euro per toe saved (by the third sub-programme, for the
demand side actions). The economic advantage of actions
on the demand side should lead the Russian authorities to
increase their efforts in this field of action.

 

ENERGY EFFICIENCY IN THE EU – RUSSIA ENERGY 
DIALOGUE

 

The importance of energy efficiency in Russia has been
stressed by the expert group of the energy dialogue and con-
firmed by the declarations of the parties at the common
summits, on the basis of the convergence, on this issue, of

the conclusions of the European Commission Green paper
on energy security and the Russian energy strategy.

This led to a common decision, at the summit meeting of
October 2001, to develop in co-operation between the par-
ties, pilot programmes for energy efficiency in the Russian
regions of Archangels, Astrakhan and Kaliningrad. In winter
2003, these projects were not yet launched.

 

Conclusion

 

The danger that the dialogue on energy between the Euro-
pean Union and Russia faces is that the protagonists of this
dialogue, respectively referring to the Russian Strategy or to
the IEA Outlook, only consider, in the equation “Produc-
tion = Domestic Consumption + Exportation”, the terms
“Production” and “Exportation”, i.e. energy supply and ex-
changes. This is a general tendency in high-level energy ne-
gotiations, notably due to the very large financial interests at
stake. “Domestic consumption” is then considered as a fa-
tality upon which one cannot act or as an variable of adjust-
ment.

On the contrary, we have seen that it is a central variable.
If we take the case of natural gas, Russian production was
583 billion m

 

3

 

 in 2000, exports towards CIS countries
reached 48 billion m

 

3

 

 and those towards Europe (accession
countries and Western Europe) reached 130 billion m

 

3

 

. We
can see how closely the export capacity to Europe is linked
to the level of domestic consumption. In turn, the latter de-
pends on economic growth and, very strongly, on the degree
of energy efficiency policies that could bring the very high
energy intensity of Russia down to the level of Western in-
dustrialised countries.

The priority accorded energy efficiency by the Russian
Strategy is thus a necessity for Russia and for Europe also.
The IEA agrees on this: the Russia Energy Survey 2002, af-
ter exposing the financial difficulties of increasing natural
gas production, states that:

 

“Energy efficiency projects should be considered and
evaluated as an alternative to additional supply. Se-
rious thought should be given to demand-side manage-
ment and improved efficiency of gas use as an
alternative to additional supply.”

 

Up until now, this message may have been heard, but has
not been followed by efforts at the measure of the stakes, as
is shown by the present state of the development of the
Russian energy efficiency policy, as well as the progress of
the EU – Russia co-operation in this field.



 

1,036 LAPONCHE ET AL PANEL 1. ENERGY EFFICIENCY: A STRATEGIC CHOICE FOR EUROPE

 

66

 

ECEEE 2003 SUMMER STUDY – TIME TO TURN DOWN ENERGY DEMAND

E
n

er
g

y
 S

o
u

rc
e

C
o

a
l

O
il

 P
ro

d
u

ct
s

G
a

s
E

le
ct

ri
ci

ty
H

ea
t

R
en

ew
a

b
le

s(1
)

T
o

ta
l

S
h

a
re

R
eg

io
n

E
U

R
u

ss
ia

E
U

R
u

ss
ia

E
U

R
u

ss
ia

E
U

R
u

ss
ia

E
U

R
u

ss
ia

E
U

R
u

ss
ia

E
U

R
u

ss
ia

E
U

R
u

ss
ia

In
d

u
st

ry
2

6
1

0
4

1
2

1
9

2
2

5
8

3
2

7
4

5
0

1
4

-
2

6
0

1
3

3
2

7
.2

%
3

5
.9

%

T
ra

n
sp

o
rt

a
ti

o
n

(2
)

1
2

3
1

1
4

7
-

-
4

4
-

-
-

-
3

1
6

5
3

3
3

.0
%

1
4

.3
%

O
th

er
 S

ec
to

rs
(3

)
5

9
9

2
1

8
1

3
8

4
7

1
0

5
2

0
1

7
8

7
2

4
3

3
8

1
1

8
4

3
9

.8
%

4
9

.7
%

T
O

T
A

L
3

2
2

1
4

4
4

8
6

2
3

0
7

2
1

9
2

5
1

2
1

1
3

7
3

8
3

9
5

7
3

7
0

1
0

0
%

1
0

0
%

S
h

a
re

3
.3

%
5

.7
%

4
6

.4
%

2
3

.2
%

2
4

.0
%

1
9

.5
%

2
0

.1
%

1
3

.8
%

2
.2

%
3

7
.0

%
4

.0
%

0
.8

%
1

0
0

%
1

0
0

%

N
o

n
 e

n
er

g
y

 u
se

8
5

8
1

0
(4

)
1

5
(4

)
9

5
2

3

(1
) 

R
en

ew
ab

le
s:

 e
ss

en
ti

al
ly

 b
io

m
as

s
S

o
u

rc
e 

IE
A

(2
) 

T
h

e 
tr

an
sp

o
rt

at
io

n
 s

ec
to

r 
in

cl
u

d
es

 t
h

e 
tr

an
sp

o
rt

at
io

n
 o

f 
g

o
o

d
s 

an
d

 p
as

se
n

g
er

s 
b

u
t 

n
o

t 
th

e 
tr

an
sp

o
rt

 o
f 

n
at

u
ra

l 
g

as
 (

as
 i

t 
is

 t
h

e 
ca

se
 i

n
 t

h
e 

IE
A

 s
ta

ti
st

ic
s)

(3
) 

R
es

id
en

ti
al

, 
te

rt
ia

ry
 s

ec
to

r,
 a

g
ri

cu
lt

u
re

(4
) 

In
 t

h
e 

in
d

u
st

ry
 s

ec
to

r 
in

 I
E

A
 s

ta
ti

st
ic

s

ANNEX 1 – Final energy consumption (year 2000) – Unit: Mtoe.


