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INTRODUCTION

Month after month, the internationa negotiations on globa warming issues, especidly with
respect to ratification and subsequent implementation of the Kyoto Protocol, has become more and
more complicated and entangled. Non-governmenta organisations, seeking implementation of redl
actions to mitigate climate change impacts and reduce emissions of greenhouse gases, need to have
a clear picture of the international negotiations and to undersand positions of different involved
countries and organisations.

Besides that, it is important to know sound scientific evidence of the climate change phenomena
and priority actions that should be implemented to reduce emissons of greenhouse gases. The
range of the latter actions incorporate inter alia improvements in the sphere of energy efficiency
and energy conservation, use of renewable sources of energy, eg. solar power, wind power,
biomass fuel, and hydropower.

Russia is known to have the highest potentid in the World of energy efficiency and renewable
energy. Energy conservation potentia of the country amounts to about 40% of the national energy
consumption. If used, the potential might additionally increase the country's quota of greenhouse
gases emissions.

Unfortunately, it is often hard for a Russian reader to find information on climate change and its
dependence of energy industry practices. Naturdly enough, authors of this publication do not
pretend to provide a comprehensive review of al interréaions between the globa warming and
energy However, the publication is intended to form a bridgehead:
for further public awareness raisng efforts among the generd public at the nationa and
internationd levels, and
for dissemination of information on prospects of the Russian energy industry, potential options
of use of renewable sources of energy and the potentid role of the country in implementation
of flexibility mechanisms of Kyoto Protocol.

The publication begins with a brief review of research findings of the Intergovernmental Pandl on
Climate Change. The review is followed by mgor provisons of the United Nations Framework
Convention of Climate Change and flexibility mechanisms of Kyoto Protocol. Specid attention is
pad to additiond potentid benefits for countries, associated with their participaion in
implementation of flexibility mechanisms of Kyoto Protocol.

Then, the publication focuses on the energy efficiency Stuation in Russia and provides review of
the Energy Strategy that forms the base of modern energy policy of the country. The review
contains some success stories in the sphere of energy efficiency and renewable energy in
Denmark. A separate chapter is dedicated to andysis of potential capacity of renewable energy
sources of Russia, based on independent expert assessments.

The final section of the brochure is dedicated to views of Russan NGOs - participants of the
seminar "Climate Change Mitigation Actions NGO Postion in the Sphere of Energy Efficiency
and Renewable Energy" held in Mascow, in June 2001. The seminar was initiated by Eco-Accord
Centre (Russia) and the Forum for Energy and Development (Denmark). The results of the
seminar and the follow up action plan of non-governmental organisations are presented. They are
intended to address future problems associated with the climate change.

The publication was developed with support of Danish organisation "Outdoor Council for
countries of Centra and East Europe’. Authors of the publication highly gppreciate the support



provided - it dlowed us to develop this publication, to organise the above-mentioned seminar and
to produce a short TV documentary on energy efficiency problems.

Major contributions into development of information materids for the brochure were made by:
A.A. Averchenkov (the Centre for Development and Implementation of Internationa Projects on
Technical Assigance), V. Bedin (the Centre for Development and Implementation of
International Projects on Technical Assstance), A. Bedritsky (the State Committee for
Hydrometeorology), V. Chuprov (GreenPeace), D. Dudek ("Nature Protection” NGO), T. Fangd
(the Danish Energy Agency), |. Gritsevich (the Centre for Energy Efficiency), V. Gavrilov (the
Minigtry for Economic Development and Trade of the Russan Federation), Yu. lzrad (the
Inditute of Globa Climate and Ecology of the State Committee for Hydrometeorology and the
Russian Academy of Sciences), A.Khanikov (Energy Carbon Fund of "United Energy System of
Russid' JS Co.), L. Kulikovskaya (Petrozavodsk State University), M. Martynova (Energy Carbon
Fund of "United Energy Sysem of Russa' JS Co.), L. Maksmiuk (the Inditute of Globd
Problems of Energy Efficiency and Ecology), |. Mazurin (Moscow Energy Ingtitute), J. Nordbo
("Group 92" - Danish NGO group), A. Magtepanov (the Ministry of Power Industry of the Russian
Federdtion), S. Roginko (the Indtitute of Europe of the Russan Academy of Sciences), V.
Shdimov  (Socio-Economic  Union, Volgodonsk  Affiliate), M.Yulkin (the Centre for
Environmenta Investments of Arkhangelsk Oblast).

The views, opinions and findings presented by the authors do not necessarily reflect the views,
opinions, and finding of the editors or of their organisations.

Electronic versons of the publication (English and Russian texts) can be found in the Internet at
web-sites of Eco-Accord Centre http://accord.cislead.org, and Danish NGO "Forum for Energy
and Development”: www.energiudvikling.dk

Hard copies can be obtained on request from:
Eco-Accord Centre (phoner  +7095-925-9282, fax:  +7095-220-0059, or emal

accord@ntserver.cislead.org; speransk@ntserver.cis.lead.org).
and

Forum for Energy and Development, Blegdamsvg 4B, DK-2200 Copenhagen N, ph+45-
35247700, email ove@inforse.org.

Project co-ordinatorg/editors:

Olga Speranskaya
Eco-Accord Centre

Gunar Boye Olesen
Forum for Energy and Devel opment



THE GLOBAL CLIMATE CHANGE HASBEEN PROVEN BY SOLID
SCIENTIFIC FACTS
By Olga Speranskaya and Gunnar Boye Olesen

In early 2001, the Third Assessment Report of the Intergovernmental Panel on Climate Change
(IPCC) was published. The report contains proven scientific facts of globa warming and provides
an objective review of observed changes of the climate system and underlying factors, that
generate these changes.

Globa warming is associated with substantial, maybe even disastrous consequences for the natural
environment and the humankind. The problem is of globa significance; it affects al countries and
regions. The nature of the climate change is defined by both the naturd phenomena and
anthropogenic factors - i.e. greenhouse gases emissions.

The third IPCC Assessment Report was developed by 123 authors. Materials for the report were
provided by more than 500 experts, more than 300 experts developed comments and proposdls for
the report, that were incorporated into the fina version. Besides that Assessment Report itself,
Summaries for Policymakers were published..

The climate change has been proven

The Firgt IPCC Working Group has proven that the climate changes and becomes warmer. In 20th
century average surface temperatures increased by 0.6°C. 20th century seems to be the warmest
century of the last millennium, while 1990s seem to the warmest decade of the last millennium.

According to satellite observations, since late 1960s, the snow cover area decreases by about 10%.
Lake and river ice seasons became shorter (by about 2 weeks) at medium and high latitudes of the
Northern Hemisphere. Decrease of mountainous glaciers was observed in al non-polar regions.
The area of seaicein spring and summer periods in the Northern Hemisphere decreased amogst by
10-15%. In late summer - early autumn periods, seaice thickness decreased by 40%.

In 20th century, average sea level increase reached 0.1 - 0.2m. In the mgority of middle and high
latitude regions of the Northern Hemisphere, atmosphere precipitation increased by 0.5-1%.

In the last decade, in some regions of Africa and Asa, the frequency and intengity of drought have
been observed to increase. Since 1950s, warm EI-Nino events became more frequent, stable and
intensve.

Causes of the climate change

Responses of the climate system to anthropogenic impacts are masked by natura climate
fluctuations, ranging from a few weeks to severa ages. All computer simulations, based on globa
climate models, accounting for observed growth of concentrations of greenhouse gases and
aerosols, suggest a mgor contribution of anthropogenic factors into changes of surface
temperaturesin the last four decades.

It is absolutely clear that warming of the lagt 50 years cannot be attributed to natural changes only,
however, it may be well described by joint impacts of anthropogenic and natural factors.



Variations of the Earth's surface temperature for:
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To a rather subgtantia extent, the climate change may be attributed to growing releases of
greenhouse gases. Let us remind, that the key greenhouse gases incorporate CO,, methane,
nitrogen oxides and some artificia gases (e.g. freons). Concentrations of al greenhouse gases
continue to grow rapidly, today's concentration of carbon dioxide is higher than in any period of
time in recent 420000 years, maybe even higher than in any time of the last 20 million years. For



example, according to IPCC, comparatively to 1750, in 2000, amosphere concentrations of
carbon dioxide increased by 31%. In two past decades, CO, concentrations in the atmosphere
incressed by about 0.4% annudly. In 1990s, concentrations of CO, increased by 0.2-0.8%
annualy.

About 3/4 of al anthropogenic emissons of carbon dioxide in the last 20 years were caused by
burning of foss| fud. Other emissions were associated with industrid processes, land use changes
and (especidly) with deforestation. According to IPCC report, about a haf of dl anthropogenic
emissions of carbon dioxide are adsorbed by the ocean and land surface.

People continue to endanger the global climate and themselves

Anthropogenic impacts will continue to affect the atmosphere and the Earth climate in 21st
century. According to expert assessments, if no measures will be taken to reduce emissions of CO,
and other greenhouse gases, in the period from 1990 to 2100, average surface temperatures would
increase by 1.5-1.8°C, while in the Northern Hemisphere the temperature increase would be even
higher.

It isfarly probable, that the temperature increase will result in rise of the sea leve by about 40cm
(a rough estimate), in higher frequency of storms and other natura disasters, e.g. rainstorms that
might flood large land aress. Polar cgps and mountainous glaciers would decrease, except in
Antarctica. In Arctic regions (Siberia, Alaska, etc.) permafrost-meting process would gart. All
these phenomena might further aggravate the greenhouse effect.

In subsequent centuries, climate changes would continue, and if we fail to reduce the role of
anthropogenic factors in the process, consequences of the globa warming might be substantialy
graver. The sea level might increase by up to 3 metres, as a result, the Gulf Stream might

disappear.

According to the Second Working Group of IPCC, some paticular ecosystems are especialy
vulnerable to impacts of the climate change. Some of them may be completely destroyed,
induding cora reefs, boreal forest and tropica rainforest, steppe marches and natura grasslands.

According to data of the Assessment Report, at large areas of Eastern Europe, in the European part
of Russia, Centrd Canada, and Cdlifornia, the far larger share of precipitation fals now in the
form of rain, not in the form of snow. In the recent decade, 67% reduction of glaciers was
observed in Himaayas and Tiang-Shan mountains. About a half of dl glaciers in Alps are under
the threat of extinction.

Witnesses' reports

The group of experts of Canadian Ingtitute of Prospective Development worked for a year in Sax-
Harbour (atownship a Banke Idand, within the Polar circle) and produced a documentary on their
experience. In the documentary, the township residents complain, that the ice is getting thin and
fractured, icebergs disappear, and the sea steadily retreats. Polar bears are seen at the idand more
and more rarely, seds prefer to stay in the open sea, because there are no ice blocks nearby the
coast any more, where sedls rest. Hunting and fishing became a risky business, traditiona food
becomes extinct. Houses that were constructed at the frozen soil become settling, their doorways,
and windows deform.

Old residents of Sax-Harbour remember, that in their young years, they used to arrange dogcart
races a theice in June. Today, in June, young residents of the idand go to the seain boats.




The warming affects the hedth of the Eskimos as well. More intensve solar radiation results in
higher incidence of skin diseases. Canadian Eskimos are losing the base of their traditional culture.
Many of them are inclined to quit Sax-Harbour, arguing that their township has no future.

Smilar trends will continue for the whole 21st century and later on. In some regions of Africa,
frequency and intengity of droughts will increase due to reduction of precipitation. In many Asian
countries, growing intengty of tropic cyclones and risng sea levels will result in flooding of large
aress of cultivated land, causing problems of food supply. Serious problems of drinking water
shortage will affect Austrdia and New Zedland, due to longer dry seasons. In Europe, alarge part
of the continent will become prone to water floods. In Latin America, higher incidence of both
floods and droughts will be observed. In North America, risng sea level will intensfy soil eroson
in coadtd areas. Higher risks of storms will be observed in Horida and dong the whole Atlantic
coast of the America.

The climate change will result in serious adverse impacts on human activities. The globa warming
will result in reduction of crop yidlds at the territories located in the mgority of tropic, sub tropic
and middle latitudes, in higher frequency of floods, shortages of drinking water, in spread of
diseases (including choleraand maaria).

A country's capacity to adapt to the climate change depends on its economic potentia. Naturaly,
the poorest developing countries are among the most vulnerable ones. They have the right to
demand from indudridised countries, which are responsible for the bulk of greenhouse gases
emissions, to implement decisive measures for reduction of adverse consequences of the climate
change.

Mr. Klaus Topfer, the Executive Director of UNEP, bdieves, that it is absolutely necessary to
redise the serious consequences of economic development of industridised countries and to
foresee them. It is important to protect the most vulnerable ecosystems, trying to adapt them to
new climate conditions. Mr. Klaus Topfer believes, tha even now, nationa governments have to
account for the new circumstances in their long-term planning of national economic development.

Options for reduction of GHG emissions

The Third IPCC Working Group assessed options for abatement of adverse impact of the climate
change, focusng mainly on reduction of anthropogenic emissions of greenhouse gases. The range
of the most important options was found to incorporate: higher energy efficiency, efficient use of
natura gas, use of fud of low carbon contents (e.g. biomass fuels) and use of renewable sources of
energy. Experts think, that gpplication of a mix of these measures may result by 2020 in annud
reduction of GHG emissons by 3.6-5 hillion tons of carbon equivadent (or about 43 - 60% of
contemporary GHG emissions).

Additiond information:
See dso: IPCC summaries for policy-makers and technical summaries & www.ipcc.ch (in the
English language).

See NGO andysis of the greenhouse effect and required climate policies a www.climnet.org (in
the English language)

See NGO views on sustainable power indudry, that should result in limitation of globd
temperature changes within 1°C & www.inforse.org (in the English language).




FRAMEWORK UN CONVENTION ON CLIMATE CHANGE: major provisons
By Olga Speranskaya

United Nations Framework Convention on Climate Change (UNFCCC) was agreed on May 9,
1992 and entered into force on March 21, 1994. Asfor the time being, the range of Parties of the
Convention incorporates 186 countries, including al developed countries and CIS countries. The
Convention cdls for joint efforts to prevent dangerous climate changes and to ensure stabilisation
of concentrations of greenhouse gases in the aimosphere at a relaively safe level. At the firg
Conference of the Parties (COP-1) of UNFCCC, which was hdd in Berlin in 1995, the
internationa community decided to launch phased actions for reduction of GHG emissionsto the
atmosphere and develop a relevant system of environmental and economic relations.

UNFCCC Parties should implement nationd policies and actions for reduction and limitation of
GHG emissions. The Convention does not stipulate strict internationd regulation of these nationa
activities. According to the principle of "common, but differentiated responsbility”, declared by
the Convention, every Party has the right to define its priorities and actions independently.

UNFCCC weas ratified by a relevant Law of the Russan Federation in 1994. Having rétified the
Convention, the Russian Federation made the following commitments:
to submit periodically National Reports, containing information on all actions and
measures, being implemented in the country in the following spheres: inventories of
anthropogenic emissions of greenhouse gases; devel opment and implementation of
measuresfor reduction of GHG emissions; assessments of impacts of climate change
on ecosystems and socio-economic conditions; scientific research and dissemination
of information on climate change among the general public;
to provide data of the national annual inventories of anthropogenic GHG emissions by
sources and adsor ption of GHG by sinks to Parties of UNFCCC;
to devel op and implement national programs, facilitating implementation of policies
and measures for reduction of GHG emissions;
to provideto the Parties scientific and technical information on research in the sphere
of climate and best practices of adaptation for the climate change;
to fulfil finance commitments, associated with contributionsinto the regular budget of
UNFCCC

According to A.l. Bedritky, the Charman of the State Committee for Hydrometeorology,
assessments of reduction of GHG emissions in Russa have reveded, that if we account for
Russan commitments under Kyoto Protocol, dlowing annud emissons of 3 039 Mt CO:; (the
emisson leve of the base year - 1990), in 10 recent years Russa has collected overal emisson
"savings' of about 7600 Mt of greenhouses gases emissions in CO, equivaent (or about 760
million tons annualy). These pogtive developments cannot be attributed to production decline
only, these results are aso associated with purposeful restructuring of the national economy,
reduction of the share of energy intensive indudtries, conversion of the military-industrid complex
and implementation of energy efficient and energy saving technologies.

Kyoto Protocol

In December 1997, in Kyoto in Jgpan, a the Third Conference of Partties of UNFCCC, the
"Kyoto" Protocol to UNFCCC was approved. It specified quantitative targets of limitation and
reduction of anthropogenic GHG emissons for developed countries and economies in trangtion
(as ligted in Annex B to Kyoto Protocol). The Parties of Kyoto Protocol committed themselves to
prevent GHG emissionsin excess of their respective alowed emission quotas.



For the time being, the Protocol has been signed by 84 countries, including dl developed countries
and dmost dl CIS countries. Russia signed the Protocol on March 11, 1999. Now, the Protocol has
been ratified by 33 countries, including Mexico, Romania, Uzbekistan, Georgia, Azerbaijan,
Turkmenia and Mongolia. (Romania belongs to countries of Annex B).

The Protocol will enter into force only if ratified by 55 countries (moreover, the list of these
countries should incorporate the ones, responsible for 55% of net CO. emissions of developed
countries and economies in trangtion in 1990). The share of Russan emissions of carbon dioxide
reaches about 17%. It is clear, that if USA and Russafail to ratify the Protocol, it will never enter
into force. (See Table 1 for the list of countries that have to ratify Kyoto Protocol). Such an option
will result in the need to develop a new document.

Table 1. Greenhouse gases emissions in countries of Annex B of Kyoto Protocol.

Countries or country groups % Cumulative %
EU (incl. Norway and Switzerland) 250 250
Eastern Europe excl. Russa 74 324
Japan 85 409
Russa 174 583
Audrdiaand New Zealand 2.3 60.6
Canada 3.3 639
USA 36.1 100

According to Kyoto Protocol, developed countries and economies in trangtion - Parties of the
Protocol - are obliged to reduce their emissions of greenhouse gases not less than by 5% in average
(comparatively to levels of 1990) by 2008-2012. Specific reduction targets differ - for example,
USA, Jgpan and EU countries are obliged to reach reduction of GHG emissions by 7%, 6% and
8% respectively (average figures for the period of time between 2008 and 2012), comparétively to
their emission levels in 1990. Russa managed to take comparaively "soft" commitments - the
country will not be obliged to reduce nationd GHG emissons below the level of 1990, however,
Russia will not be able to exceed these levels (averages for 5 years, from 2008 to 2012 inclusive).
Ukraine made smilar commitments (see Article 3 and Annex B of Kyoto Protocol).

Norway, Audtrdia, and lceland were permitted to increase their GHG emissions. There is some
internd redigtribution of emisson limitation/reduction commitments within the European Union -
Germany and Denmark are obliged to reduce their emisson by 21%, while commitments of
France and Finland are similar to the Russian ones, and Portugd, Greece, and Ireland were granted
permisson to increase their GHG emissons. The above redistribution is some sort of interna
"trading in emisson quotas’ at the level of governments of EU member-gates (though no financia
transfers occur).

The problem of globd climate change necesstates development of efficient economic and
environmenta tools for regulation of greenhouse-gas emissons both globdly and nationdly.
Efficiency of individua tools depends on particular ingtitutiona festures of a given country, its
environmenta  problems, and many other factors. Therefore, Kyoto Protocol imposes no
limitations on nationd policies for regulaion of GHG emissons. The key principle of the Protocol
is associated with provisons for some "flexible' mechanisms of internationd co-operation,
dlowing fulfilling nationa commitments for reduction of GHG emissons



1) Joint implementation projects for reduction of greenhouse gases emissions. |mplementation of
these projects results in transfer of emission-quotas to foreign investors (reduction of GHG
emissons due to implementation of joint projects).

2) Clean development mechanism dipulates accounting for GHG emisson reductions in
developing countries as an additiona quota for developed countries.

3) Trading in GHG emission quotas gipulates the option of assignment of quotas between
countries, that have made commitments to reduce ther GHG emissons. If a country has
committed to avoid exceeding some definite leve of average GHG emissions in 2008-2012, the
country is understood to have some nationd GHG emisson quota - i.e. a permisson to emit an
amount equa to the country's commitments. Thus, the Russian quota is equd to its emissions of
1990. If a country does not reach its emisson quota (i.e. if the country "over-fulfils' its
commitments), the country can transfer or sdll its "freg" part of the national quota to some other
country.

4) Joint fulfilment of commitments - usng this mechanism, a group of countries can redistribute
GHG emission quotas between participating states in order to reach their collective emisson
reduction targets.

Therefore, the Kyoto Protocal is the first international agreement that applies a market-based
mechanism as an gpproach for addressing globd environmenta problems.

1C



ADDITIONAL BENEFITS, ASSOCIATED WITH REDUCTION OF

GREENHOUSE-GAS EMISSIONS
E.Strukova, the Council for Study of Productive Forces of the Russian Academy of Sciences

Emissions of greenhouse gases accompany dmost al human activities and may be considered as a
some sort of "a business card” of a nationad economy. Higher emissions of greenhouse gases per
unit of output usudly reflect lower efficiency of a nationd economy. High emissons of CO, per
unit of output suggest high consumption of fossl fue and low efficiency of its use. In their turn,
higher emissions of greenhouse gases are accompanied by higher emissons of particulate mater,
sulphur dioxide, nitrogen oxides, etc. Therefore, measures to reduce GHG emisson dlow a

society to improve economic efficiency and reduce environmenta loads. Severa years ago, a
relevant andysis was made for Russa and dlowed to identify a sphere, where environmenta

protection and economic development interests do not contradict and even are mutualy
supportive.

What would Russia gain if the country will undertake serious measures to reduce emissions of
CO, and other greenhouse gases?

Application of flexibility mechanisms of Kyoto Protocol ensures fulfilment of nationd
commitments for reduction of GHG emissons and dlows to reduce costs of reaching nationd
emisson targets. Countries become more interested in negotiations on globd warming matters.
Countries will participate in international agreements, that impose limitations for their freedom of
choice in economic matters, only if their participation will provide them some bendfits a the
nationa level. Implementation of mechanisms of Kyoto Protocol will facilitate reduction of GHG
emissions, introduction of new technologies and ensure more efficient international co-operation.

At the macro-economic leve, additiona economic benefits of trading in emisson quotas
incorporate direct and indirect benefits. These benefits may be ranked as follows:

Direct economic benefits:
Search for efficient options for reduction of GHG emissions,
Actua reductions in excess of emission reduction targets,
Mobilisation of additiond financia resources for efficient measures to reach emisson
targets,
Generation of a new source of investment capital for a sdller a a market with short
supply of investments;
Higher changes for ratification of Kyoto Protocol.

Indirect economic benefits:
- New incentives for market capitd in the sector of reduction of GHG emissions. So far,
the sector was outside the sphere of interests of economic actors;
Improvement of reporting in the sphere of emissions regigtration;
Reduction of transaction codsts;
Reduction of operational and adminigtrative costs.

From the point of view of genera market infrastructure, importance of the new market sector can
be hardly overestimated. Usudly, in the case of areliable capitd market, loan-based financing of a
project is far more advantageous, than financing from own funds of an implementing agency. This
mechanism was broadly used in the West in 15 recent years. In this case, a project may be financed
from future profits, without additional finance injections. As a result, the project becomes
financidly sustainable in the long-term future. Similar projects (with use of investment capital) are
vaued very high in the World. Projects for reduction of emissons of greenhouse gases, potentialy

11



also may become very attractive for loaning organisations.

The reason is asociated with high returns on investment for investors, who risked to invest their
money into a project of that sort. If investors will make efforts for development, management and
implementation of these projects, it will be a mgor contribution into development of an economy
in trangtion, where professond actors at the capitd market are usualy of short supply. Besides
that, they may aso provide loans or even co-funding, expecting future profits.

Usudly, in developed countries, the ratio of loans to a project's own funds is about 4:1. In the case
of economies in trangtion, the share of loans is expected to be lower. However, even in the latter
case, one dollar at a guaranteed market of emission quotas would generate 3-4 dollars of additiond
investments. Long-term contracts would pave the legidative way for more passive investors and
borrowers, facilitating their participation of financing of projects. They would expect sable, long-
term profits from a project implementation for 10 - 30 years, thus facilitating development of long-
term financing/borrowing for comparatively low collatera. Therefore, internal features of a market
for trading in GHG emisson quotas, dipulating funding of relevant projects, creste additiond

preconditions for development of modern capitd markets. This is very important for economic
development of the country. These additiond benefits would induce the newly emerging class of
Russian businessmen to become interested in trading in GHG emission quotas and to participate in
development of the market.

Therefore, businesses have many incentives to become involved into exploring carbon potentid of
economies in trangtion. Energy conservation, alowing to reduce operationd costs, belongs to
them as well. We inherited a huge capacity for reduction of GHG emissions from the centrd
planning epoch. For example, in Russa, available cgpacity of technologicad options for energy
efficiency and energy conservation is utilised to a very smal extent (energy conservation capecity
of the country reaches now about 40% of gross nationd power generation, while in EU member-
countries, Japan and other developed countries available energy conservation capacity has been
admost exhausted). As a reault, it is far easer to identify and implement an emission reduction
project in Russia, than in the mgority of developed countries.

Russa, as wdl as other countries with energy-intensive economies, is vitdly interested in
reduction of operationa costs and restructuring of the national industrial base. Now, Russia spends
about $450 million for energy conservation purposes. However, investment resources are in short
supply, there are no funds even for potentialy profitable projects. Projects for reduction of GHG
emissions would develop a necessary investment climate, attract additiona foreign consumers and
create preconditions for transfer of modern technologies, reduction of trade barriers and free
information exchange. In other words, a new market for energy-efficient goods and services would
deveop.

Implementation of projects for reduction of GHG emissons with subsequent re-investment of
generated profits may be considered as an dternative option for deployment of "dirty” production
facilities a the territory of Russia. Therefore, besides addressing current environmental problems,
improvement of production efficiency and development of preconditions for sustainable forestry,
the necessary base will be also crested for prevention of growth of GHG emissionsin the future.

Additiond environmentd benefits from implementation of projects for reduction of GHG
emissons.

The mogt important environmental benfits, that might be generated by Russias participation in
trading in GHG emission quotas, incorporate the following ones:
Public hedlth benefits;
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Reduction of adverse impacts of acid rains,
Support of sustainable forestry.

One can hardly vaidate these benefits in monetary terms. However, these benefits make reduction
of GHG emissons important for those, who are interested in environmentd improvement of
Russa

Additional public health benefits

Maor public hedth benefits, generated by implementation of projects for reduction of GHG
emissons, are asociaied with corresponding reduction of emissions of locd pollutants. Among
them, reduction of aerosol emissons are consdered as the most important factor. Solid airborne
particles of less than 10 micrometers in diameter pose especialy serious threats to human hedlth
(PM10). Besides acute respiratory diseases and asthma, these emissions may induce cancer (at
long-term exposures). At the same time, emissons of PM10 per unit of output in economies in
trangtion substantially exceed relevant figures of developed countries. Therefore, reduction of
PM10 emissions is an important public hedlth issue per se. Typicdly, the share of PM10 reaches
about 0.6 of gross emissons of particulates, referred to in officid satistica reports. It isimportant
to dress, that smilar approaches might be gpplied to other locad pollutants, that cause adverse
hedth impacts, eg. NOx, SO,, etc. However, in the case of PM 10, all these trends are especialy
visble, because epidemiologica studies have identified and clearly confirmed their adverse hedth

impacts.

We used information on extra mortaity, associated with PM10 emissons in Russan cities.
Andyss of PM10 emission in more than 100 cities of Russa in 1975 - 1991 reveds that annud
extra mortality, caused by PM10 emissons, amounted to 16,100 extra death cases per annum. We
used the figure as a basdline of PM10-caused degth risks in 1990. Then, additiona reduction of
CO, emissons would be accompanied by relevant reduction of PM10 emissions. Let us estimate
the number of death cases avoided, using the linear dependence between extra mortdity risks and
PM 10 emissions. The assumption is rather rough, it may be applied only for average estimates for
Russia as awhole (assuming aso, that there is no impact threshold for PM 10 contamination).

Based on a computer smulation with gpplication of a dynamic modd of GHG emissions, we may
estimate that re-invesment of proceeds from trading in emisson quotas into emisson reduction
projects would result in corresponding reduction of PM10 emissons. The linear correlaion
between PM10 emissions and population hedth risks dlows us to estimate annud reduction of
extra mortdity as. N = X% *16100. Here, N = estimated reduction of extra mortdity, attributed to
environmenta pollution by solid particles less than 10 micrometers in diameter; X = additiond
reduction of PM10 emissons, relatively to their emissions in 1990 (%). The dynamics of PM10
emissons in Russa for two scenarios were andyzed (economic development based on use of old
respeictively new technologies). In the case of prevaence of old technologies, extra mortality,
attributed to PM 10 emissions, would be 2.5 times higher than in the case of implementation of new
technologies. This means about 10000 additiona death cases per annum by 2010. Re-investment
of proceeds from trading in emission quotas into projects for reduction of GHG emissions would
dlow usto reduce extra mortality and morbidity levels substantialy.

The earlier we manage to implement flexible mechanisms of Kyoto Protocol and reinvest proceeds
into projects for GHG emissions reduction, the higher public hedth benefits we will get by the end
of the firs budget period (due to higher reduction of PM10 emissions and associated extra
mortdity). It is hecessary to remember, that reduction of GHG emissions will be accompanied by
reduction of emissons of other pollutants, that dso provoke excessve mortaity and morbidity.
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Reduction of acid rains impacts

Impacts of acidic compounds in their different forms result in irreversible environmenta changes.
Major acidic agents of the above category include nitrogen and sulphur dioxides. Russa itsef is
responsible for the bulk of acid precipitation at the territory of the country (due to geographic
location of the country and location of mgor industria polluters). Impacts of acid rains may vary -
from complete destruction of an ecosystem (a technological dessert) to initid stages of ecosystem
destruction. The impacts mainly manifest themselves by decreasing rates of growth of coniferous
trees (or by a complete lack of growth) and by disgppearance of fish in water bodies.

The mgor sources of acid pollution include themd power plants, metdlurgic plants and
agriculture facilities. Implementation of flexibility mechaniams of Kyoto Protocol and subsequent
reinvestment of proceeds into energy efficiency would result in reduction of SO, and NOx
emissons. The figure below shows forecasts of SO, emissons in Russia for application of new
and old production technologies (the estimates are based on the same balance modd, as in the case
of PM10 emissons). It is clear, that lower SO, emissons in the case of application of new
technologies would result in substantial reduction of acid rains and comparative improvement of

ecosystems.

SO, emission in Russia
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In the case of development at the base of new technologies (SO, New), acid rains impacts on
ecosystems of Russia would be reduced twice (at least) by 2010, comparatively to the pessmistic
scenario (SO, Old).
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ENERGY STRATEGY OF RUSSA: MECHANISMSOF KYOTO PROTOCOL
AND ENERGY EFFICIENCY

O. Pluzhnikow, the Ministry of Power Industry of the Russian Federation

According to the Second National Report of the Russan Federation, 98.6% of anthropogenic
emissons of carbon dioxide are associated with burning of fossl fud. If we account for the fact
that the share of CO, in net equivdent GHG emissions reaches 77%, it becomes absolutely clear,
that in the foreseesble future, it will be development of power industry of Russia that will play a
decisve role in meeting Russan commitments for reduction of greenhouse gases emissions.

According to estimates of the Ministry of Power Industry, in the period from 1990 to 2000,
reduction of CO, emissons by power plants of Russia reached about 33%, however, in 2 recent
years, aminor increase of emissons was registered. The increase was caused by growth of internal
use of cod (7.6%), oil and oil products (8.3%).

Energy policy of the Russan Federation will be defined by the Energy Strategy, approved by the
Government in November 2000.

The Strategy is based on the assumption of 5-6% annua growth rates of the national economy. As
a result, by 2020, GDP of the country is expected to increase 3-fold. In order to provide power
supply base for the growth, the following objectives should be met:

1. to enaure growth rates of energy efficiency of the nationa economy at the level of 4-5% per
annum (three-fold GDP growth cannot be accompanied by a corresponding increase of energy
consumption);

2. to ensure growth of production of primary energy resources (oil, naturd gas and cod) and use
of renewable energy. The production growth should cover increase of domestic energy
consumption and maintain necessary levels of fue and energy exports. While growing
domestic consumption might be met by higher energy efficiency, the growth of the export
should be guaranteed for the whole period of time considered.

Mechanisms of Kyoto Protocol serve as a mgor tool for mobilisation of investments, first of al -
for mobilisation of investments into energy efficiency improvement. We are ready to propose
different energy efficiency projects, focusing at this sphere in the course of our didogue with EU
member-countries.

Besides that, Russia will intensify production of natura gas. Naturd gas it the most clean fud and
demand for it will continue to grow. Russia has sufficient reserves of natura gas and we plan to
attract investments into its production and export.

According to the Energy Strategy, within the period of time up to 2020 (i.e. the period of
commitments), Russa would never exceed the emisson level of 1990, regardiess a particular
development scenario from the range of dtipulated ones. Even in the case of scenario of high
economic growth, emissons of CO, by power indudry facilities of Russa in 2010 would reach
only 80% of the basdine emission leve (1990), reaching about 95% of the basdine figure by
2020. The high growth scenario dtipulates 5% - 6% economic growth and maxima utilisation of
energy conservation potentia of the country (rough estimates suggest, that the energy conservation
potential reaches about 1/3 of gross nationa energy consumption).




Table 1. Dynamics of CO, emissions by power industry facilities of Russa (Energy Strategy-
2020)

1990 2000 2005 2010 2015 2020
CO, emissons million tons 2 326 1610 1750 1870 2000 2200
High growth scenario
CO, emissons, million tons 2326 1610 1700 1750 1800 1840
Lower growth scenario

There are different forecasts of CO, emissons in Russa For example, according to the latest
forecast of the High School of Economics and US Environmenta Defence, in the case of economic
development without application of substantial incentives for energy conservation and reduction of
GHG emissons, Russiawould use about 93% of the nationd emission quota.

Therefore, the country would be able to propose to the international market not more than 1 billion
tons of CO,. In this case Russawould reach the level of 1990 by 2012.

From the other hand, if the country will apply incentives for energy conservaion and mobilise
large-scde investments into emission reduction (Sarting from 2004, a the latest), Russa would
use 80% of the nationa quota and would be able to sl 3 hillion tons of CO,).

Officid Russan reports on carbon dioxide emission in the base year (1990) suggest figure of 3,039
billion tons of CO, equivaent. Accounting for 5 years, dlocated for fulfilment of commitments
under Kyoto Protocol and the Russian target of 100% of the base year level, we may estimate the
overd| national quota for emissons of CO: is equd 15,195 hillion tons of CO, equivaent for 5
years.

G. Safonov, the High School of Economics

According to assessments of the Ministry of Power Industry of Russia, large-scale implementation
of organisationa and technologica measures for energy conservation would alow to reduce power
consumption by 360 - 430 million tons of equivdent fud annudly. About a third of al energy
conservation capacity belongs to power industry facilities. Another third is shared by other

production and congtruction industries, more than a quarter of the potentia belongs to utilities
(plus 6% - 7% of trangport sector and 3% of agriculture sector).

The draft Energy Strategy of Russiaiis based on assumption, that up to 20% of energy conservation
potentid (or 70 - 85 million tons of equivaent fud annudly), might be used a unit costs lower
than $15 per 1 ton of fuel equivaent (at contemporary prices of eectric power and fud).

The most expensive energy conservation measures (requiring more than $60 per 1 ton of fud
equivdent) form only 15% of the national energy conservation potentia. Use of remaining two
thirds of energy conservetion potentiad would require comparatively high investments, but these
investments are nevertheess lower (by 10-30%) than corresponding investments into expansion of
production capacity of the power industry.

In order to gpply so high energy conservation potentia it would be necessary to develop business
and economic preconditions, including introduction of changes into pricing processes in power
sector of Russia as the key precondition.

In order to facilitate energy conservation, the Energy Strategy stipulates comparatively swift
adjusment of interna fuel and eectric power prices - the prices should be et & levels, ensuring
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complete saf-financing (including future investments) of fud and dectric power production, with
their further harmonisation with the world prices.

GREEN INVESTMENTSIN RUSS A

Kyoto Protocol isimportant for Russia, also for economic reasons. Russia considers EU, Japan and
the USA as the mgjor drategic partners. Outcomes of the Sixth Conference of the Parties of UN
Framework Convention on Climate Change (Bonn, July 17-27, 2001) dlow us to hope that Kyoto
Protocol will enter into force in the nearest future. However, the Protocol would require minor
technica adjustments, including introduction of the green investment scheme.

The green investment scheme gipulates economic development dong the most environmentally
safe path. Unprecedented growth of energy efficiency in Russia will be guaranteed by industria
recongtruction and technological modernisation. The green investment scheme stipulates a system
of measures to be implemented in inditutional and taxation spheres and in the nationa investment
policies. I1ts mgor component parts include management of cash flows and investment funds and
further co-ordination of the federa budget and regiona budgets.

According to the scheme, a specidised fund will be established to accumulate proceeds from
trading in GHG emisson quotas. Later on, these resources will be used solely for projects, amed
a implementation of Kyoto Protocol. The Russian Federation could become the first country to
implement the green investment scheme for mechanisms of Kyoto Protocol.

Besides that, business'economic incentives for energy conservation incorporate aso tax exempts
for investments, channdled into energy efficiency projects (profits tax), tax and loan preferences,
introduction of other finance incentives, etc..

Within the framework of development of a system of legidative and adminidrative actions to
promote energy efficiency, the Energy Strategy of Russia stipulates aso introduction of the
following measures.
- tightening of standards, rules and regulations, pertaining to use of fud and eectric

power;

improvement of rules of regulation/control of energy consumption;

regular energy auditing of enterprises, first of al, auditing of energy intensive ones,

etc.

It is fairly possible that further development of the Russan power industry will follow the above
scenario, however, there is a mgor practical obstacle i.e. the need to mobilise subgtantia funds,
necessary for implementation of energy conservation projects. Assessments suggest that the funds
would amount to severd billions of dollars, but, according to estimates of the Ministry of Power
Industry of Russia, the state finance support could not exceed 3-4% of the overdl financing needs.

Therefore, the search for externa finance resources for energy conservation projects becomes now
afairly relevant problem. The range of potential sources of finance incorporates aso application

of 0 cdled Kyoto mechaniams, including joint implementation projects (under Article 6 of Kyoto
Protocol) and trading in emission quotas (Article 17).

Edtimates suggest that the Russan power industry done has more than 2 billion units of CO,
equivaent, that could be transferred to foreign investors at some conditions. In this case, the key
feature is associated with the fact that all these amounts, according to forecasts of the Energy
Strategy, could be transferred without endangering further economic growth of Russa. At the
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same time, we are convinced, that finance resources, to be generated by transfer of emission
quotas, should be used soldy for energy efficiency purposes, serving thus as an additiond
guarantee of fulfilment of the nationa emisson commitments. The Ministry supported and will
continue to support dl efforts for maxima and early introduction of Kyoto mechanisms in Russia,
but for the time being there is nothing like a necessary infrastructure in Russia, even within the
framework of pilot projects.

Notwithgtanding that rules of implementation of joint projects have not been negotiated at the
international level and Kyoto Protocol has not been entered into force, the Ministry of Power
Industry of Russia and other organisations receive requests of investors from Sweden, Norway,
Holland, Denmark, Germany and other countries for provision of organisational assstance in
implementation of small pilot energy efficiency projects in Russa, associated with potentid future
transfers of units of emissions avoided. Moreover, investors themselves are often ready to bear
project risks.

Unfortunately enough, we have to admit, that we are lagging behind: the absence of a wel-
developed and transparent system for joint implementation projects in Russa hinders their
implementation. Unfortunately, in today's Russia nobody can provide meaningful answers to the
following questions, defining opportunities for joint implementation projects how does redly a
scheme for implementation of projects under Kyoto Protocol operate? What are the priorities of
project activities? How are systems of projects gpprovd, verification and certification working?

It is clear, that projects within the framework of implementation of Kyoto Protocol mechanisms
would be mainly focused on addressing economic and energy problems. This means that they
would necessitate involvement of a diverse range of experts from the Ministry of Power Industry
of the Russan Federation, the Ministry for Economic Development, the Minigtry for Naturd
Resources, the State Committee for Hydrometeorology, and NGOs. Experts of the above
ingtitutions may facilitate development of necessary infrastructurein Russia

18



CARBON MARKET: CONTEMPORARY STATUSAND DEVELOPMENT
PROSPECTS
A.Golub, Environmentd Defence, USA

The theory of developing markets belongs to the most complicated areas of contemporary
economic science. If we add the fact, that the market commodity in question is represented by the
right to use capacity of the Earth atmosphere to receive and assmilate greenhouse gases - i.e. the
market relations cover the utility, which aways was of free and unrestricted assess - we can easily
assume that the problem's complexity increases exponentialy. Nevertheess, the process of
development of the carbon market is well under way, and we will try to analyse it in the current
presentation. First of all, we have to admit, that (as it should be reasonably expected for a
developing market), the market emerges and develops initidly as a set of isolated markets. At the
contemporary stage of development we can specify at least four mgjor markets - 1) the globa
market; 2) regional markets; 3) national markets; 4) corporate markets of large corporations.

1. International/globa carbon market

Available publications focus on andysis of the globa market. Development of the globa market is
based on UNFCCC and Kyoto Protocol to the Convention. First, Kyoto Protocol identified
inditutiond margins of the market, second, it distributed the commodity (i.e. emisson quotas)
between developed countries; and third - it defined rules for production of the commodity in
developing countries and procedures of their entry to the market.

Who are sdllers and buyers at the market? In order to answer this questions, let uslook into Table
1 (andysis of potentia supply and demand at the market). The Table was compiled, based on
Nationa Reports of countries of Annex 1 to UNFCCC, and detailed studies, conducted for Russia,
Ukraine, and large CEE countries.

Table 1. Supply and demand for emission quotas at the globa market

Couniries Expected emissons minus emisson budgets®
USA 10000

EU 1500

Japan 1000

Other devaloped courtries (Annex?) 1500

Russa - 3 B500FF

Ukraine -1 200

Eastern Europe -400

Deveoping countries -1000

Totd 7900

*Emisson budgels are specified in Annex B to Kyoto Protocol. The column contains totd

differences for 5 years. Units of measure - tons of CO, equivaent.
** - means excess, + means shortage, i.e. countries with positive parameters in the second column
belong to potentia buyers, while countries with negative parameters belong to potential sdllers.

Some part of the overdl shortage would be covered by implementation of emisson reduction
measures in developed countries and some part would be covered by implementation of measures
for CO; absorption by ecosystems. The latter measures might reduce the shortage by about 3000
million tons, reducing the remaining gap to 4900 million tons of CO, equivadent. Expert estimates
suggest that the above reduction is fairly feasible. Different studies suggest that prices for emisson
quotas may vary from $10 to $25 per 1 ton of CO, equivaent.
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What would happen if the USA - the mgor potentid buyer - will quit the "gameé'? This scenario
was actively discussed for several recent months. Let us andyse Table 2.

Table 2. Supply and demand for emission quotas a the globa market without the USA

Countries Expected emissons minus emisson budgets®

EU 1500

Japan 1000

Other developed couniries (Annex 2) 1500

Russa - 3500F%

Ukraine -1200

Eastern Europe -400

Deveoping countries -1000

Totd -2100

*Emisson budgets are specified 1n Annex to Kyoto Protocol. The column contains total

differences for 5 years. Units of measure - tons of CO. equivaent.
** - means excess, + means shortage, i.e. countries with positive parameters in the second column
belong to potentia buyers, while countries with negative parameters belong to potentid sdllers.

It is clear that in conditions of oversupply, the price of emisson quotas may eadly drop to zero, or
to be more precise - to trans-sectional costs.

Smilarly, according to IPCC experts, the price will fdl to zero unless some quantitative
limitations for trading in emission quotas will be imposed.

It isclear, that Russiais not interested in the both of these options. What should Russia do?

1. Toingg on preservation of key inditutiona arrangements of the Protocol, using the country's
unique role for the Protocal's entry into force.

2. To "keep the door open” for the USA - the most important buyer for Russia (EU countries are
more interested in buying Russian gas and dectric power, rather than emission quotas, while
Japan is more interested in promotion of its technologies and investments and it would prefer
joint implementation and clean development mechaniams).

Prices a developing markets are defined by expectations. The statement of the President of the

United States has clearly affected prices of forward and option transactions. If prior to COP-6
some sources suggested prices of $4 per 1 ton, now the price has fallen again. Preservation of key
inditutiona arrangements of the Protocol and a possibility of its ratification by the USA would
ensure some demand for Russian quotas in the future and result in growing prices for forward and
option transactions.

2. Regiond markets

Today, we can see only one example of such a market - the EU market. EU member-states had
redigtributed their emisson budgets immediately after gpprova of Kyoto Protocol. Now they are
preparing for initiation of trading in emisson quotas. The market is regiond, the range of its
participants is limited to EU member-states and CEE accession countries. It is not clear, whether
Russa or other countries outside the codition will be able to propose their "commodity” at the
market.

3. Nationd markets
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Denmark was the first country to establish a market of emissons quotas (though limited, - editors
comment). Notwithstanding its zealous commitment to tax regulaion, Denmark has made the right
decison. UK is in process of serious preparations for introduction of emisson quotas. Other
countries are dso discussng smilar options. So far it is unclear, how nationd markets would
interact with regiond markets and the globa one. Theoreticdly, it would be farly logicd to
suggest comparatively swift integration of nationa markets of EU member-countries and the EU
regiona market.

4. Corporate markets.

BP market belongs to the most well known ones - the market was established by the corporation
severd years ago, in close co-operation with our organisation. British Petroleum made
commitments to reduce its CO, emissons. According to J. Morford - the vice-president of the
corporation - establishment of the Partnership will facilitate mutudly beneficia co-operation of
largest transnational corporations for mitigation of adverse impacts of globa dimate change.

In October 2000, severd large corporations and the "Nature Protection” NGO (Environmenta
Defence, - editors comment) joined their efforts for prevention of globa climate change. Oil and
gas companies British Petroleum and Shell Internationd, chemica corporation DuPont, power
generation companies Sancor Energy and Ontario Power Generation, Canadian auminium
producer Alcan, French aduminium producer Peshini and "Nature Protection® declared
establishment of the Partnership for co-operation in the climate sphere.

The Partnership is focused on co-operation of businesses and environmental organisations for
prevention of cimate change, limitation and reduction of GHG emissions with gpplication of
market mechanisms and experience exchange. The corporations committed to provide reporting on
limitation and reduction of GHG emissons, to use innovative technologies and exchange
experience and technologies in their co-operation within the framework of the Partnership.

In 1990, overdl annud GHG emissions of the Partnership participants reached 360 million tons of
CO,. These emissions are dmost equd to overdl GHG emissions of France and are dightly lower
than emissions of Canada and Italy.

Within the framework of the Partnership every corporation has set its own GHG reduction or

limitation targets. For example, British Petroleum committed to reach 10 per cent reduction of
GHG emissons comparatively to the basdine level (BP emisson leve of 1990), while DuPont
committed to reach 60% emission reduction. Overdl, if the corporations of the Partnership will
fulfil their commitments, they will be able to reduce GHG emissons by at least 80 million tons of
CO, equivdent by 2010. It is worth to note that never before any association of industria

corporations and environmental organisations has ever made such a large-scal e attempts to reduce
emissions of pollutants of globa sgnificance.

The Partnership corporations will use trading in emisson quotas as their main mechanism to meet
their targets. Use of the mechanism will dlow the corporations to reduce GHG emissions without

endangering their production operations and dividends of their shareholders.

As we can see, the above corporations assess the climate change problem serioudy and are
convinced that sooner of later emissons of greenhouse gases will be inevitably regulated and
limited. Therefore, if sooner or later emisson quotas will become a limited resource as well as

other production inputs, a company will have to pay for the resource one way or another. If a
company manages to reduce its consumption of the resource, its operationa costs become lower
and its competitiveness improves.
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The share of Russan JS Co. "United Energy System of Russid’ (RAO UES) in gross Russan
national emissons of CO, reaches 30%. That is comparable to the emissions of Canada. Thisisthe
largest consolidated commercid portfolio of GHG emissons in Russa (and in the World). If
companies were alowed, as countries, to be "direct" Parties of the Convention and Kyoto
Protocol, United Power Systems of Russia would be ranked between France and UK with respect
to GHG emissions.

In 10 years, facilities of RAO UES had managed to reduce their CO. emissions from 700 million
tons in base year (1990) to 480 million tons in 2000. About 20% of the reduction is associated with
measures for energy conservation and purposeful reduction of GHG emissions.

According to preliminary expert assessments, in the first budget period (from 2008 to 2012), the
Holding would accumulate at least 400 million tons of CO, equivaent of emission reductions.

Besides that, implementation of a portfolio of investment projects for reduction of CO, emissons
(if granted status of joint implementation projects), would alow to generate additiona emissions
reduction of 300 million tons of CO, equivaent.

Annex 1. Minima dements of an internationa market for trading in GHG emission quotas and the
key issues to be negotiated

Minimal elements of an International market for trading in GHG emission quotas Incor por ate:

Legdly binding commitments to reduce overdl emissons of a given substance (so cdled
"bubble"). Inthis particular case, the limitations are set as nationd commitments of the Parties
for 2008 - 2012.

Measurement of emissons, regidration and verification of declared emissons and
transactions. The Protocol aready requires emissions measurement.

Compdibility: definition of the object of trade, ensuring compatible units of measure for
"commodity” to be sold under different flexibility mechanisms.

Reporting: a system of legd responshility of emisson sources for fulfilment of ther
commitments. Provisions for enforcement in the case of failure to meet national commitments.
Compliance with international legal standards. Participating countries and the Conference of
the Parties should avoid making radical and unforeseesble decisons on rules of trading in
GHG emissions, because market uncertainties hinder investments into long-term projects for
emission reduction.

Transparent processes of registration of transactions and transparent actions of dl ingtitutions,
involved into trading in emisson quotas. In order to ensure smooth operations of emission
market, it will be necessary to build relations of trust with investors and the generd public.
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ENERGY EFFICIENCY AND ECONOMY, COMPARING RUSSIA WITH SOME
OTHER INDUSTRIALISED COUNTRIES

By Gunnar Boye Olesen, Forum for Energy Developnent/ OV E-Europe,
The Danish Organisation for Renewable Energy

Energy efficiency isvitd for a hedthy development of the economy in dl countries. In Russa, this
iSamore important reason to increase energy efficiency than the income from flexible
mechanisms of the Kyoto Protocol. Today Russia has one of the world's highest energy intensities
in its economy: primary energy consumption per GDP (gross domestic product) is more than 5
times as high asin the USA and over tenfold higher than in the country of Denmark, see graph
below to the léft.

2.00

1.80

Energy Intensity per GDP and PPP, 1998

1.40

=
N
o

B Denmark

B OECD-Europe
ORussia
OUSA

=
Q
S

kilo oil eq/$(1990)

o
®
S

0.60

0.40

) -j -
0.00 - T

Energy/GDP Energy/PPP

Graph: energy intengity of Denmark, OECD-countries in Europe, Russa, and USA

Of course it has to be mentioned that part of this difference comes from an under-evauation of the
Russan currency, but even when thisis taken into account the Russian economy is inefficient
regarding energy use, compared with Western Europe or USA. The graph above to the right shows
primary energy consumption relative to the purchasing power parity (PPP). With the concept of
PPP, prices are compared according to how much you can buy in each country, instead of using
the exchange rate. Because the cogts are highest in Western Europe and lowest in Russig, the
differencein efficiency isless, if PPPis used to compare instead of GDP. With the comparison

based on PPP, Russiais roughly 4 times less energy efficient than the other industriadised
countries.
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For the expected large growth of the Russian economy, improved energy efficiency will make
such agrowth much easier. Examples from Western Europe shows thet thisit is possible to
increase energy efficiency, but a strong increase requires a consistent policy for energy efficiency,
on federa level aswell ason regiond leve.

The benefits from improving energy efficiency is dready well understood by many actorsin
Russia, indluding the Russian JS Co. RAO UES.

Energy use equals Western Europe

The difference in energy consumption and CO, emissions between Russia and Western Europe is
quite smdll, indicating that the Russian economy maybe could grow to the level of Western
Europe s without increase in energy consumption. In this comparison it isthe USA that has
unusud high energy consumption per capita and CO, emissions. See graphs below.
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Other reasons to work for energy efficiency
There are several reasons to work for a more efficient economy of Russia. In addition to above

mentioned questions of the Kyoto Protocol and the efficiency as basis for economic growth, it
should be mentioned thet:
Economic development requires a clean environment, not only globaly, but certainly adso
locdly. If environmental degradation is not addressed properly, it will erode the benefits of
economic development, there will be no benefits of the economic growth for the population,
no genera improvement of living conditions. Energy efficiency will reduce energy demand,
consequently reducing pollution
In amore energy- and resource efficient economy, it will be easier to redlise economic growth
The price of naturd gasis likely to increase in the future because the Russian domestic gas
priceiswel below world market levels. Energy efficiency and renewable energy will not be
more expensive in the future, they will rather become cheaper as the technologica
development will drive down their cogts.
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DANISH INITIATIVESAND PLANSIN THE FIELD OF ENERGY EFFICIENCY
AND RENEWABLE ENERGY
Gunnar Boye Olesen,
Forum for Energy Developnent/ OV E-Europe,
The Danish Organisation for Renewable Energy
INFORSE-Europe

SUMMARY

Initiatives for energy efficiency and renewable energy have had priority in Denmark for over 25
years. The Danish plans and initiatives have resulted in development of new technologies and of
successful use of energy efficiency and renewable energy. This presentation will give an overview
of the development, highlights of development of different energy efficiency and renewable
energy technologies, the roles of NGOs, and future plansivisons.

Following the ail-crissin 1973, alarge number of initiatives were started to conserve hest.
Initidly the initiaives included:
- public information,
strengthening of building codes (new buildings annua space-heat consumption should be
below 90 KWhm2, later reduced further),
energy audits with state subsidies to produce standardised reports of possible measuresto
reduce heat consumption.
subsidies for weatherisation of houses, thermd insulation and regulation of heating

After 10 years the subsidies were ended. Currently the measures indude

public information, e.g. in 2001 was made a new campaign for use of low-energy windows
with specid coating

2
building code, new houses consume less than 70 KWhm  per year for heating
audits and labelling of houses when they are sold, al houses must have an energy label when
sold. To the label is areport about possble cost-effective measures to save heeat in the house.
specid subsidies for energy efficiency in commercia buildings

Heat Conservation
The results have been a gradual decrease of heat consumption in Denmark, in spite of economic
growth and an increasing area of heated floorspace. The fina heat consumption in households was
reduced 10% in the period 1980-99 while heated floorspace increased 19%, thus the specific
consumption reduced 25%. In service sectors final space heat consumption was reduced 20% in
the same period.
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More and Cleaner Biomass
The ail crigsincreased dramatically the interest to heat the houses with wood-fired stoves and

boilers; later also with straw-fired bailers. In the early 80'ies many households and farms could get
subgdisesto ingal boilers for centra hesting systems fuelled with wood or straw. Also some
digtrict heating systems could get subsidiesif they changed from ail to wood or straw asfud. In
the 90’ ies new activities were introduced. The new activities had an additiond am of introducing
equipment for cleaner and more efficient use of biomass. Some of the older biomass boilers were
not aways efficient or clean enough in the combustion to meet modern demands. A specid focus
was given to change electric heating to biomass-based heeting.

NGOs have been active in many of the activities. Before the nationa programmes were Started,
OVE and other NGOs were active in dissemination of information about biomass use, organising
vigtsto people that dready were using biomass for heating etc. NGOs were aso pushing for the
formation of loca energy information offices, where people can get free, unbiased information
about renewable energy that they can use themselves. Further, the NGOs pushed for start of the
nationd activities to support loca use of biomass.

The res,ll ts of the activities have been:
gradua increase of biomass use, a doubling in the period 1980-99 to reach 35 PJyear
development and introduction of more efficient wood and straw boilers
introduction of more automatic equipment that does not need the user to attend the boiler
more than 1-2 times/week. Many of the new, small systems use wood-pellets made from
saw-dust. This development was a response to consumer demand for less time-consuming
hesting systems, and it guarantees future use, asthereislittle risk that the users will get
tired of biomass use (severa users have got tired of the older more manua systems)

The biomassisincreasingly used in ovens and boilers in individua houses; in smdl digtrict

heating systems fuelled with wood and straw; aswell asin larger biomass-fired cogeneration
sations for heat and electricity. For ten years a state subsidy for biomass boilers has been
graduated after efficiency, giving the largest subsidies to the most efficient boilers, a measure that
has increased considerably the efficiency of the boilers on the Danish market. Biomass use has
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developed from 15 PJin 1980 to more than 35 PJin 2000, now covering 15% of the Danish hesat
demand.

An example of an automatic boiler for wood chips, capacity 100 — 1000 kW
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Explanation: Woodchips are fed with a screw-transporter from a magazine behind the wall to the left, fall down through
afire stop to anew screw that feeds the wood-chipsinto the boiler. The combustion chamber is a the bottom and with

ceramic sides and a screw to more the ash. Above the combustion is aflue gas chamber and at the top two sets of flue-
gas tubes surrounded by the water that is heated in the boiler.

Cogeneration of Heat and Electricity

The development of cogeneration has been a cornerstone in the Danish energy strategy since 1975.
Initidly the development focussed on large-scale cogeneration for large digtrict heating systems
that supply heat to al larger towns, based on coa-fired cogeneration stations. OVE, other NGOs,
and independent specidists recommended a focus on smdler cogeneration systems, fuelled with
natural gas and renewable energy. These loca solutions were the focus of the cogeneration
development inthe*90'ies.

The measures used were:

- Heat planning: dl denser parts of towns are either heated with district heating or with gas
Energy tax refund: natura gas fired cogeneration got a payment 0.10 DKK/kWh (1.2
UScent/kWh) from the revenue of the Danish energy tax.

Loan guarantees. municipalities gives guarantees for investments, resulting in low interest
rates

involvement of existing didtrict heating companies (owned by consumer co-operatives and
by municipdities), and of newly formed consumer co-operatives that established new,
smdl didrict hegting systemsin smdler towns and villages.

Involvement of industry that has established industrial cogeneration

The result is that more than 50% of the Danish dectricity production and more than 40% of space

heating is made as cogeneration (80 % of digtrict hesting is from cogeneration, district heating
supplies over 50% of the space heeting). The use of cogeneration has dmost tripled since 1980.
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Development of Danish district Heating 1980-99
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Windpower

While Denmark have had long tradition for windpower in the past and 30,000 windturbines were
in operation in 1930, no dectricity producing windturbines were working &t the time of the ail criss
in 1973. Soon after the first modern windturbines gppeared, produced by blacksmith with help of
many technically talented persons including professiona engineers, and based of principles of earlier
windturbines. In 1975 severd windturbine companies were active. In 1976 an organisation of
windturbine owners was formed (Danish Windturbine Association) to protect the rights of
windturbine users. The parald development of manufacturers and user-groupsraised the qudity and
increased the production volume of the emerging windturbine sector. OVE played a crucia rolein
this process by organising open meetings for people involved in windturbine development. At these
meetings, ideas were discussed in open didogues, aso about technica details and without much
secrecy. Together the involved companies and inventors devel oped the technology faster and better
than they could have done individualy.

In parald to the development in the windturbine companies, groups close to OVE developed
fredy available standard designs of windturbines that individual blacksmith and meta manufacturers

could use to produce their own windturbines. One of these groups developed into the Danish
Folkecenter for Renewable Energy, now an independent center for development of renewable energy.

While the state established a good test station for windturbines, most state support in the first years
went to a utility-lead initiative to develop large windturbines, an initiative that gave some interesting
scientific results, but did not manage to develop competitive and religble windturbines.

An important state-supported project was development of awind atlas that made it easy to forecast

performance of windturbines at sites dl over Denmark. From 1980-89, state support was aso used to
subsidise investments in private windturbines.
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In 1980 severa companies had seria production of windturbines of the 55 kW class, that were
more cost-effective than the cheagper, smaler turbines. These turbines were too large for most
consumers, and in response to that OVE and loca groups devel oped the concept of windturbine
cooperétives, where severd consumersinvest in awindturbine together, placeit a agood location
and feed al the power from it into the grid. In thisway it is possible to share a windturbine without
making direct dectric lines from the windturbine to each owner. Gradualy rules were introduced, o
that each member of the cooperative could only own shares in proportion to his’her eectricity
consumption and that the price received for the dectricity from the windturbine equalled 85% of the
consumer price of dectricity. Today most Danish windturbines are owned by these consumer co-
operdtives.

While Denmark had had a remarkable windpower development in the 80's, the development in the
90’ swastenfold stronger. In 2000 windpower’ s share of the Danish dectricity production was 13%.

The reason for the strong development was a combination of:
- Fixed price for dectricity from windpower

Nationd planning for windturbines, where each municipdity hed to dlocate Sites for
windturbines.
Regulation of connection fees for grid-connection of windturbines: the power companies are
obliged to charge a cost-price for the connection to the nearest grid-point, and to pay eventua
grid- reinforcement costs for connection of windturbines
The decreasing price of windturbines, caused by the technica development and the increasing
market.

Middelgrunden:

The latest and the largest windpower co-
operative in Denmark where more than
7000 membersown half of this40 MW off-
shore windpark outside the Copenhagen
harbour. The other half is owned by the
utilities. It wasinaugurated in May 2001.
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25 YEARS DEVELOPMENT IN DENMARK, - THE BACKGROUND FOR DANISH
SUSTAINABLE ENERGY ACHIEVEMENTS

At the economic boom in the 60’ ies the energy efficiency of the Danish society was quite low. The
economic growth of that decade lead to alarge growth in the energy consumption, and increasing
reliance on imported oil. This dependence was fdt hard during the ail crigsin 1973, when ail-
prices shut up and the supply was limited. This crisis raised the Danish awareness of the need to
save energy and to find aternative energy resources.

One of thefirst responsesto this energy crises was large heet saving programs, in particular in the
period 1974-84, but with some activities dill continuing.

Soon followed a more comprehensive energy plan, combining energy conservetion with change
from ail to coal, large-scale cogeneration and nuclear power. This nationa plan amost excluded
renewable energy and loca solutions such asloca cogeneration of heat and dectricity. The
response from many concerned citizens and some scientists was to question the nuclear power
plans. In 1974 was formed a national NGO against nuclear power (OOA) and in 1975 was formed
the Danish Organisation for Renewable Energy (OVE). There was a strong public debate
concerning nuclear power and other energy questions. The debate lead to a gradud changein
public opinion to be more critica towards nuclear power. In parald to this, pressure from OVE as
well as recommendations from independent scientists lead to state support for development of
renewable energy.

In 1981, anew nationa energy plan was adopted, this time with focus on introduction of natura
gas in Denmark and with more scenarios respectively with and without nuclear power. The nuclear
power proposas in the plan from 1975 was ill under discussion and it was foreseen that there
would be a national referendum about the issue before any construction of nuclear power in
Denmark could begin. In an dternative energy plan from 1983, made by independent researchers
from Danish universities, detailed analysis showed that energy efficiency, renewable energy and
local cogeneration could give a cogt-€effective energy system with minima use of fossil fuel and no
nuclear power.

In 1985 it was clear that neither the Parliament nor the magjority of the public wanted nuclear
power. As a consequence of this, the parliament decided to remove nuclear power from Danish

energy planning without a referendum. Thisdecisonis ill in force, and a recent poll (May 2001)
shows that 86% of the Danish voters are now against nuclear power.

The next chapter in the Danish energy planning starts with the Brunditland report “ Our common
future” from 1988 and the following decision by the parliament to make sustainable energy plans
for the most important sectors. The Danish sustainable energy plan “Energy 2000” was reedy in

1990, proposing increased energy efficiency, loca cogeneration and more renewable energy. The
god of 20% CO2 reduction by 2005 from 1988 and introduction of CO, taxes were parts of the

new plan.

The“Energy2000” was followed by a new energy action plan, “Energy21”, from 1996. It marked a
continuation of the activities for a sustainable energy system and set with new targets, including
indicative targets of 50% CO, emisson reduction 1990-2030 (wegther adjusted figures) and of
having 35% renewable energy in the Danish energy mix by 2030 ( from 5% in 1990).
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In the following is a number of successful examples of large-scae implementation of energy
efficiency and renewable energy in various Danish sectors. Not al sectors shown such successes,
e.g. in the trangport sector sustainable energy plans have failed.

NGOs have been important to catalyse the development of sustainable energy in Denmark. They
organise loca users, inform about the possibilities, make campaigns, provide feedback to the state
about problems in the development, etc.

Future Plans and Goals

The Danish plans are to continue devel opment of renewable energy and energy efficiency to
reduce CO2 emmissions without using nuclear power. Denmark has made a commitment to reduce
CO2 emmissons 21% from 1990 to 2010, now a part of the EU burden sharing to reach the Kyoto
gods. For the long-term, Denmark has set atarget of 50% CO2 reduction 1990-2030. Increase in
renewable energy to cover 35% of primary energy supply in 2030 will be an important part of this.
From the Danish NGOs, the vison isto go beyond these officid targets and cover 100% of Danish
energy demand with renewable energy, within 30-50 years. Past development shows that arapid
trangtion is possble in energy demand and supply. Examples of this are introduction of hesat
consarvation in the 70's and early 80's aswell asingdlation of with windturbines and local
cogeneration in the 90's. With milar rapid developmentsin the future, the NGO visions could
becomeredlity.

The heat conservation activities have involved dmost dl house-ownersin Denmark. In thisway it
has been alarge-scale public education endeavour, leading to activities of alarge part of the
population to improve their houses.

Sources:

Figures and graphs from Danish Energy Agency’s Energy Statistics 1999, available from
www.ens.dk in Danish and English.
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BIOMASS AND WINDPOWER OPPORTUNITIESIN RUSSIA
G. Dmitriev, Vetr-Energo, Murmansk and Gunnar Boye Olesen, FED/OVE

Russiahas some of the largest potentids of renewable energy in the world. If the world decidesto choosea
sudainable development path, Russawill be ableto cover dl its energy need from renewable energy, and
might even be exporter of renewable energy to other European countriesthat are less gifted with these
naturd ressources. This pgper gives ashort overview of two of the renewable energy sources.

Biomassin Russia
Russia has large resources of biomass from forest and agriculture that can be used for energy purposes. The
Swedish NUTEK evauated the biomass resources in the European part of Russiaadoneto be over 400
Twhlyesr, consgting of:
- 265 TWhlyear of unused wood that potentidly could be taken from forests and used eg. aswoodchips
for heating
109 TWhyesar that is areedy used asfirewood
58 TWhlyeer of agricultura residues, induding unusad straw and residues dready used for energy
purposes today
37 TWhiyear of surpluswood residues from wood industries

In alater evduation of the potentid in North West Russais estimated that residues from sawmills and pulp
and paper industry are as much as 45-50 TWhly in the oblasts of Murmansk, Arkhangdsk, Kerdlia, Vologda,
Komi, Pskov, Novgorod, Leningrad). These resdues could fuel 13,000 MW of hegti ng Sations.

Biomass can be usad for hegting in smal and large applications for households and indudtry. It can dso be
used for power production and for cogeneration of heat and dectricity. One of the most viable gpplicationsis
to replace gas, ail and cod in didtrict heating stations. In many places biomass can replace fosdl fud with

the necessary investments paid back in 2-5 years (Smple pay-back period)

In addition to increased use of biomeass, it isaso important thet existing biomas users have deen and
efficient technology. Thiswill maximise the biomass potentia and will ensure that biomassisadean
technology, dso regarding loca pollution.

Severd projects are under development to increase the use of biomassin Russa One of themisthe
proposed Russian-Nordic programme for fuel switch to biomassin North-West Russia Itaimsa a
development of a Russan biomass boiler industry and aswitch to biomassin 100-200 hegting Sations,
replacing 25 - 5 Twh/year of foss fud. Investmentsto redise this has been estimated to 200 - 200 mill.
EUR, part of which is expected to come from internationd financing.

Windpower in Russia

Russian windturbine history

Windturbines has along history al over theworld. In the territory of modern Southeastern Russawindmiills
have been congtructed in 1111V centuries AD and in 1913 in Russiathere were morethen 1 million.
windmills

Systematic research into modern windturbines began in 1920 in the environs of Moscow — Kuchino town.
The Centrd Aero-hydrodynamics Indtitute (TSAGI) during 1931-1941 neer Balaklava settlement (Crimes)
has been projected and built the first pilot wind power station (WES) D-30 with the capacity 100 kW. The
diameter of the windmill rotor was 30 meters. By that time the wind power station wasthe most powerful in
theworld.

In 1935 has been published thefirst “ Atlas of wind energy resources’ .

After the World War || thewind energy development dradticaly changed. Chegp fud and tendency to
increese the generating unit capecity in order to improve their efficiency practicaly pushed out wind power
inthefidd of amdl and isolated consumers. But then in agriculture the old mechanica windmillsbeganto
be changed by windmills, equipped with dectrica generators (WECS).
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In 1947 in the USSR has been manufactured the first betch of fast gpeed three-blade stabilized wind engines
D-18 with horizontd rotation axe and with units capacity 25 kW. Thiswindmill and its modifications D-12
and 1D-18 during severd yearswere the main which been used for wind energy implementation into
industry and agriculture. Infollowing years, sraight till theworld ail crises arising in the middle of 70th the
practica activity and development inwind energy, sameasin amdl hydro power, been decreased.

Present Status

Wind energy continue to be developed in generd in agriculture and for amal, locdl, out of grid consumers.
There have been produced windmills of smdl cgpacity for operating mainly as sources of energy for isolated
consumers or in hybrid systems— windmill-diesd generator. In thefidd of large scdewind energy have
been working out projects of 100 and 250 KW machines. During the last twenty yearsin Russiahave been
mede alarge quartity of regiond research works on assessment of wind regime and wind energy resources.
At present in Russiaresearch workers of Danish-Russian Ingtitute of Energy Efficiency prepared “Russian
Wind Atlas’, meade according to European methodol ogy, dso used for the EU countries.

Regarding large windpower, 7 turbines are now in operation a the Zapaliargiawind power station in Komi
republic, near Vorkuta city . Thelargest Russian made windturbine with capacity IMW isinddled in
KamykiaRepublic, but to reach the planned ingtalled capacity of wind power station could takes along time
. Already manufactured for Kamykia Republic are four more new 1 MW aggregates, but they arelayingin
plants storehouse because customers haven't money to pay.

In Kainingrad region has been put into operation firgt large WEC with cgpacity 600 kW mede in Denmark,
produced by “Wind World A/S’ and entirdly financed by Danish Government. Two 250 kW NEG Micon
wind turbine areingdled in Komandorskiye idands with the technicd and finencid hep of Denmark.

In Bashkiria Republic is planned to install four ET-550/41 wind machines 500 KW of indtalled capedity each
and if its operation will be successful they plan to ingal morein nearest future. The indtalations are dready
ddivered to the Ste and are Sored there.

During last two yearsin Murmansk and Arkhangel sk regions have been ingdled 11 smdl wind turbines (10
kW eech, Bergey type), ddivered here from USA according with the program Chernomyrdin-Gore. Severd
dozens smdl WECs are working in Russafor isolated consumersin other parts of the territory. Teking this
into account agenerd figure of WECstotd inddled cgpadity in Russiacould be around 5 MW (end of
2000).

Huge Wind Energy Potential

Russaisone of thelargest countriesin theworld and it is Stuated in different climeatic zones, which cause
high wind energy potentid. Highest wind energy potertid is dong Russia Federation seacoedts, in the vast
territories of steppes and in mountains (wind map available). Egtimation of wind energy potentid of Russa
hes been done severd times. Thelatest estimations, mentioned in are shown in the tables bel ow.
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Hg. Wind resources & hight 50 m. above ground leve for five different topographic

Unfortunately the mgjority of wind potentid islocated in sparsdly inhabitant territories, wherethe
population density islessthen 1 person on square km. In many of the most windy places, wind energy can
be used only as energy source for smdl isolated consumers. Utilisation of wind energy a these places could
savealot of fud, expensesfor itstrangportation and improve the conditions of living for local communities.
However, those Stes aren't the Sites, which could makeit possible to cover maybe 10% of country’s demand
in dectricity up to 2020 (aworldwide god proposed by some NGOs).
Lage-scae system gpplication of wind energy is possible: in the Eastern seashore of Sekhdinidand, inthe
extreme south of Kamchatka, near settlements Pevek and Bilibino in Chukotka peninsula, on the seashore of

conditions.
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Wind energy resourcesin Russia, overview:

Part of Russa Grosswind energy resources, Technicd resources TWhiyeer
TWhiyear

European part of Russia 20600 2308

Sheraand Fer Eagt 50400 3910

Total 80000 6218



Magadan region, ingdethe zone of high-voltage network of *“Magadanenergo” aoccess, Southern seeshore of
Russian Far Eagt in the zone of Vladivostok - Nickolaevsk-na-Amure— Komsomolskena-Amure highv
voltage network sarvice, seppes dong Volgariver in neighbourhood of Volga hydropower sations chain
high-voltage lines, Northern Caucasus steppes and mountains, & last, but not leest, in Kola Peninsula, where
wind conditions are extremely favourable, where exists power enginesring infrestructure in the form of
converttiond dectrica power gations and large scale industrid consumers

Besdesthat in these territories there are vast dmost uninhabited lands which could be used for wind park
cregtion, without expendive off -shore developments as it isplanned in many of the West European
countries. Moreover in Magadan region and especidly in Kola Peninsulas there are Significant compensation
fadilitiesin theform of existing hydropower sations for decreasing or complete smooth over the ungable
wind regime

The European part of Russiais the most highly developed territory with high population density. More, then
65% of dectricity or about 700 TWh ayear is consumed in European part.

The share of hydropower dectricity production in European parts energy balanceis about 8,5%, the share of
nudear power is about 13%. Therest of income part of balanceisthe production of traditiona thermd

power stetions. The sations which are using gas as afud makes up 71%, and the rest 29% are the cod-firing
power stations.

Inthefdlowing tableis shown the digtribution of grossand technica potentia according to economica
regions of European Russa In Northern economicd region areinduded, according officid administration
divison Murmansk, Arkhangesk and Vologda oblasts and Komi and Kardlija Republics. Comparison of the
data from the table and technical hydropower resources confirm the possible grest future of wind energy.

Didtribution of wind energy resources on economic regions of European part of Russia

Economicd region Grosswind energy resources, TWhiyear Technical resources, TWhiyear
Northern 11040 860
North-West 1280 100
Centrd 2560 200
Vago-Viai] 2080 160
Centrd-Chernozem 1040 80
Vdga 4160 325
North Caucasus 2560 200
Urd 4830 33
Total 29600 2308

Compared with the dectricity demand of Europeen part of Russa, about 700 TWh, it isnot the potentid,
which will limit wind power development.

Economy

The economy of windturbines are crucid for the development. In Denmark, new windturbine projects cost
about 900 EUR/KWH, induding foundation and grid-connection. With thisinvestment cost and 10 %
discount rate, indicative costs of windpower can be found in the table below for different average wind

Speeds:

Wind speed a rotor Energy yidd, KWh/m?2 cogs(USckwWh)
haght (eg 50 M)
6 691 6,7
7 1098 4,6
8 1638 34
9 (2333) @27)
10 (3200 22
Hguresin brackets are above standard conditions for windturbines and renforcement of structures might

haveto be made
Assumptions: Lifetime 20 years, operating and maintenance 0.01 EUR/KWh, exchange rate 0.86 EUR/USS,
rotor area2,3 mP/kW installed.




Figuresareindicative only, and for thefirgt projects higher costs are usud dueto introduction of new
technology. On the other hand, it is possible that windturbines can be produced cheaper in Russiainthe
future. Also projects with used windturbines can be made with lower investments.

Sour ces:
Tradein biofud, NUTEK, Stockholm 1993 (ISSN 1102-2566)

Guiddinefor Edimation of Renewable Energy Potertids, Barriers and Effects. INFORSE-Europe, 1997
(available a www.orgve.dk/inforse-europe)

Personnd information from Dag Hoeystad, Norwegian Nature Protection Association.

Wind energy possibilitiesfor Russia Report of Grigori Dmitriev to INFORSE-Europe wind campaign,
2001
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BROADENING OPPORTUNITIES FOR USE OF RENEWABLE ENERGY
SOURCESIN THE SOUTHERN REGION OF THE RUSS AN FEDERATION

M. Saparov, the Centre for Development and Implementation of Technical Assistance Projects

South Russia has high potential of renewable energy sources, including geothermal, solar and wind
power. However, notwithstanding some research and development capacity and available pilot
studies in dmost al spheres of renewable energy, actua use of renewable energy does not meet
regiond power demand. The main obstacles for implementation of renewable energy sources
include the following ones.
- g=rious economic problems, resulting in short supply of investments (both foreign and

interna ones);

digtorted prices of fossl fud;

comparatively high prices of specidised equipment, necessary for use of renewable

energy (the equipment is produced in pilot batches only).

The Centre for Development and Implementation of International Technical Assistance Projects,
jointly with experts of the World Bank, the Energy Ingtitute and other speciadists, have developed a
feasbility study for broadening of opportunities for use of renewable energy sources in Southern
Russa The study materials were used for development of the speciaised section of Federd
Focused Program "The South of Russia'.

The Program stipulates development and implementation of a comprehensive set of measures to
facilitate application of geothermal, solar and wind power. Besides dlocation of finance resources
from the state budget, the Program tipulates also mobilisation of investments from extrabudgetary
sources, including internationa organisations, e.g. the Globa Environmentd Facility (GEF).

Specific activities for broadening of gpplication of renewable energy in the region incorporate the

following ones
- andysis of the resource base of the region and identification of the most efficient Sites

for deployment of geotherma wells, wind turbines and solar ingtalations;

development of feashbility studies for investment projects, associated with use of

renewable energy;

development of aregiond training and information renewable energy centre;

devedlopment of a concept for establishment of an inditutiond and financing

mechanism for implementation of renewable energy projects,

conducting of an internationad seminar, dedicated to broadening of opportunities for

application of renewable energy in the Southern Russia

Implementation of the above works would provide additiona benefits and incentives for more
efficient use of renewable energy sources in the region and mobilisation of investments.

The project incorporates four mgor components. Three components are associated with
broadening of gpplication of geotherma power, solar power and wind power, respectively. The
fourth component is associated with ingtitutiona support, capacity building and development of
necessary preconditions for more efficient use of renewable energy in the Southern Russia

The range of anticipated results of the project incorporates:
1. Andyss of geotherma resources of the region and potentia capacity of wind power
and solar power in the Southern part of European Russia.
2. A st of documents on technica and environmental assessment of geotherma wells and
potentid stesfor deployment of wind turbines and solar ingtdlations in the region.
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Feasibility study for construction of demonstration binary cycle geothermd power plant
with SMW electric generation capecity.

Feasibility study for use of geotherma water in Dagestan (based on application of
double-pressure heating systems and binary geotherma heat and electricity generators).
Feasbility study for congruction of demondration solar power plant with IMW
generation capacity.

Feasibility study for use of solar power in urban heating systems of Rostov-on-Don.
Investment proposals for construction of wind turbines in the region.

Materids of the international seminar on use of renewable energy in the Southern
Russa

Proposds on establishment of a regiona renewable energy training and information
centre and training/production facilities, dealing with geothermd, solar and wind power
in the Southern Russa

The concept for establishment of an inditutiond and financing mechanism for
implementation of renewable energy projects in the Southern Russia.

A regiona program for use of renewable energy, including a sub-program for use of
renewable energy sources for independent power supply of protected territories and
national parks.

. Strategic  environmental  impact assessment  of the Program, including public

consultations
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DEVELOPMENT OF THE NEW CONCEPT OF REGIONAL POWER SUPPLY
ASA FACTOR OF ENERGY SECURITY.

A. Shdinsky, Volzhksy State University

Any regiond energy policy should be focused on ensuring socio-economic development of a
region, based on efficient, reliable and safe power supply, guaranteeing minima costs of
production, conversions, trangportation and consumption of fuel and eectric power and tolerable
environmenta impacts of industrid factors.

Power supply problems of Volgograd Oblast are associated with lack of efficient loca power
supply facilities. Available local power plants (i.e. Volgograd thermoelectric plant and VVolgograd
heat-and-power plant No. 2 (HPP-2), aswell as Kamyshin HPP, Mikhailovsk HPP, V olzhsk HPP-
1 and HPP-2) generate comparatively expensive dectricity, because HPP of Volgiograd Oblast
were designed mainly for heating purposes, and produce d ectricity as a by-product.

In Soviet time, HPPs were congtructed to meet requirements of locad indudtrid facilities and
utilities and nobody was interested in their finance viability. According to initid technologic
specifications, HPPs of VVolgograd Oblast have much higher fuel consumption per unit of eectric
power than large power plants (facilities of the Wholesale Federa Electricity Market). Industrid
development and socio-economic development of the Oblast are hindered by lack of efficient local
power supply sources, as a result, indudtrid facilities of the Oblast and loca economy are heavily
dependent on externa political and economic factors and face permanent uncertainties, that cannot
promote sustainable growth of socio-economic parameters. Enterprises cannot afford to pay high
prices for eectricity, generate profits and pay taxes to the budget smultaneoudy. Experts blame
energy difficulties in the region as the main cause of steady decline of production output in the
Oblast since 2000. Correspondingly, tax payments to the budget are dso decreasing - having pad
their dectricity bills, enterprises smply do not have money to pay their taxes. The increase of
eectricity tariffs is a severe blow to agriculture fecilities of the Oblast (according to the
Governmental Decree, dl energy payment benefits of agriculture facilities were withdrawn from
01.01.2001).

Under these conditions, facilities of Volgograd Oblast have severd potentid options to address
their energy problems.
- switch to use of power supply services of facilities of the Wholesde Federd
Electricity Market (the option has been sdected by Volzhsky Pipe Plant and
Volgograd Abrasive Plant). Smilar options are being explored now by "Kaustik" and
"Khimprom" fadlities. In this case, the loca adminidration loses al remaning
opportunities to control power supply Stuetion in the region, that dso endangers
regiona energy security,
establishment of fud-and-energy and chemica-and-energy holdings (this option is
being used now by HPP-2 and Volgograd Oil Refinery, HPR3 e “Kaustik”,
Volgograd thermodectric plant and "Khimprom*, HPP-1 (Volzhsky) and "Sbur-
Volzhsky" Co),
implementation of dternative and energy efficient technologies. This option would
require subgtantid inflow of finance resources into the Oblast.

For example, in 5 recent years, municipd utilities have managed to achieve substantia
reduction of fuel consumption due to introduction of energy efficient technologies and
modern equipment (reduction by 16%, comparatively to 1997) with smultaneous
increese of heat production (by 47%). These measures alowed aso to reduce
production costs of heet energy supply (in some cases - in 7 - 8 times).
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condruction of facility level mini-HPPs (this option is preferred in other countries).
Besides that, the option of congruction of highly efficient facility-level power
generators was discussed a the meeting of chiefs of loca adminigtrations and
municipaities of Volgograd Oblast in February 2001.

In order to address power supply problems of the region, it is hecessary to develop aradicaly new
regiona energy concept. The concept should provide more opportunities for loca adminidrations
to influence processes of power supply management of local utilities and production facilities,
accounting for locd conditions and needs (i.e. it is necessary to delegate  authority for decision-
making in management issues to the regiond leve).

"Ecolnform” Kurgan digtrict, environmenta NGO

New congruction principles are universa. Underdevelopment cannot be used as an excuse for a
falure to engage in sustainable development actions, because underdevelopment is the most
common cause of the most severe pollution impacts and the most inefficient use of naturd
resources. Development of underdeveloped regions by import of high-tech technologies, materids
and equipment and export of rawv materids results in inequdity in distribution of wedth and
decrease in wesdlth for the bulk of population. Moreover, it usudly results in higher environmentd
contamination due to non-existent waste-management systems and higher incidence of industria
disssters. At the same time, sustainable development at local and regiond levels may be achieved
only by saufficently diversfied regiond economies, providing necessary opportunities for
materidisation of cregtive capacity of the mgority of population. Otherwise, an underdeveloped
region will inevitably encounter migration of economicaly active residents to more developed
regions, accompanied by economic dedine, reduction of living sandards and environmenta
degradation.

Integration of sustainable condruction and housing-management technologies and bio-intensive
agriculture technologies for use a adjacent land areas provides an opportunity for establishment of
locd sustainahility cells, guaranteeing modern amenities and hedthy way of life. In practice, these
sudainability cells are spreading rather dowly, mainly due to efforts of enthusasts from developed
countries. However, development of these sudtainability cells does not need substantia
investments and may be accomplished a amost any development level. Broad spread of
sudtainability cells would provide necessry preconditions for trangtion of sustainable
development of the humankind as awhole.

Pursuing our goas of