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Opening Remarks by the Chairman of the CTl Executive Committee

Good afternoon. On behalf of the Climate Technology Initia-
tive | wish to welcome you to this capacity seminar in beauti-
ful Tutzing. We are indeed fortunate to be here today in this
picturesque spot. As a matter of fact, | personally feel quite
lucky to be here today. A few days ago a large hurricane hit
the east coast of the United States where | live, causing sig-
nificant damage. | had expected to arrive a day earlier, but
my flight was canceled due to the severity of the storm. Al-
though various members of my family, neighbors, and friends
sustained substantial property losses, we all survived. Actu-
ally, we even grew in numbers. One of our daughters-in-law
had a baby while the hurricane was in process at a hospital
functioning on a back-up electricity generator. So, when | say
| feel quite fortunate to be here today, | really mean it!

Speaking of being fortunate, in reviewing the list of partici-
pants, | am extremely pleased to see so many old friends. |
particularly struck by the broad range of countries repre-
sented and the impressive credentials and wealth of experi-
ence that you individually and collectively bring to this semi-
nar. Until being invited to this or one of our previous seminars
held annually in Germany, many of you may not have been
aware of the Climate Technology Initiative, known as CTI.

CTI was formed in 1995 to support the objective of United
Nations Framework Convention on Climate Change, com-
monly referred to as the Climate Convention. CTI supports
the Climate Convention by engaging in a variety of capacity
building and technology enhancing activities that facilitate the
more rapid development, adoption, and diffusion of climate-
friendly technologies and practices. This seminar is an ex-
ample of one of those activities undertaken to facilitate tech-
nology transfer under the Climate Convention. Other activi-
ties currently being pursued by the CTI include providing
technical assistance to countries conducting their technology
needs assessments. This is an area in which CTI has made
a significant contribution by developing a methodological
document to guide countries in the performance of technol-
ogy needs assessments. This widely acclaimed handbook
was developed from significant hands-on experience and in
collaboration with the UN Development Program. Further, the
CTI holds regional workshops on how to apply these meth-
odologies along with efficient and effective ways to gain ac-
cess to relevant technology information. Additionally, as most
of us here are well aware, CTl also feels that engagement of
the private sector is essential to effective and lasting technol-

ogy transfer. As such CTI has conducted numerous regional
joint industry seminars on technology diffusion at least once
in every region of the world.

To find out more about the CTI, | encourage you to visit our
website at http://www.ClimateTech.Net.

There are eight countries currently participating in CTI. These
are Austria, Canada, Denmark, Germany, Japan, Norway,
the UK, and the US. | especially want to thank the German
Government for its unwavering support of the CTI since the
beginning and most recently providing the resources neces-
sary to make this seminar possible. Germany and the other
CTI countries take their commitment under the Climate Con-
vention seriously and feel that working together on a multilat-
eral basis provides for synergism.

CTl believes that sharing information and experiences on the
application of climate-friendly technologies and practices has
been demonstrated to be an effective capacity building tool.
This seminar reflects just that. My compliments to those who
have clearly labored long and hard to organize such an excit-
ing set of sessions over the next few days. You have already
had a site visit that | would have attended if | had not been
for my bad weather experience back home. The range of top-
ics at this seminar is truly impressive — emissions trading,
project-based emissions reductions, international carbon
trading, prospects for increasing the role of renewables in re-
gional energy markets, and more. | and many of my CTI col-
leagues will be here in Tutzing for the next few days conduct-
ing a meeting of the CTI Executive Committee. Unfortunately,
attendance at this meeting will prevent us from being able to
participate full time in the seminar. However, | do look for-
ward to having the opportunity to meet with you on the mar-
gins of both our gatherings since we will all be here within
this beautiful Evangelische Akademie.

I encourage you to take full advantage of this opportunity and
actively engage in the discussions. And, of equal importance,
when you return home, please share your experiences and
new knowledge with others so that this process has had even
more far reaching and lasting impacts.

So, on behalf of the Climate Technology Initiative, | wish you

a successful seminar. Thanks you for your attention.

Elmer Holt,
Chairman of the CTI Executive Committee
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Saturday, September 20, 2003
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Sunday, September 21, 2003
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Deutsche Telekom Immobilien und Service GmbH (DeTe Immobilien), Munich
12.00 Lunch
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Evangelische Akademie Tutzing: Dr. Martin Held
Federal Ministry for the Environment: Mr. Franzjosef Schafhausen

Afternoon Session Emission trading
Chair: Franzjosef Schafhausen, Federal Ministry for the Environment,
Nature Conservation and Nuclear Safety, Berlin

15.30-16.00 The German approach to emission trading
Franzjosef Schafhausen, Federal Ministry for the Environment,
Nature Conservation and Nuclear Safety, Berlin

16.00-16.30 The EU Emission Trading Directive
Dr. Felix Christian Matthes, Institute for Applied Ecology, Berlin

16.30 —17.00  Emission trading from a buyer's perspective
Albrecht von Ruffer, Natsource Tullett Europe, London

17.00-17.30 Emission trading from a seller's perspective
Tomas Chmelik, Ministry of Environment of Czech Republic, Prague

17.30-18.00 Discussant
Sonja Butzengeiger, Hamburg Institute of International Economics

18.00 Dinner

Evening Session Business game: Emission trading
19.30 —21.00 Nils Steinbrecher, ERM Lahmeyer International, Neu-Isenburg
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Dr. Kestutis Buinevicius, Kaunas University of Technology

Renewables in the New Energy Acts of Estonia
Dr. Villu Vares, Estonian Energy Research Institute, Tallinn

Discussant
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Dinner

Best practice examples
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Environmental Policy Research Centre, Berlin

CHP as an important element of a sustainable energy use in Germany
Dr. Jurgen Landgrebe, Federal Environmental Agency, Berlin

The European CHP Directive — a step towards the smarter use of energy
Peter Loffler, COGEN Europe, Brussels

The interaction between the EU CHP Directive
and the new Danish regulation
Ture Hammar, Danish Energy Authority, Copenhagen

Coffee Break

The future for CHP in Russia
Dr. Igor A. Bashmakov, CENEf, Moscow

The CHP Competence Centre in Slovakia
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Discussant
Prof. Miha Tomsi¢, Institute Jozef Stefan, Ljubljana

Lunch
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Chair: Siegfried Rehberg,
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Welcome Note
Dear seminar participants,

On behalf of the German Federal Ministry of the Environment
and the German Federal Environment Agency, the Environ-
mental Policy Research Centre jointly with its cooperation
partner ITUT Leipzig warmly welcomes you to Tutzing and
the Forth CTI Capacity Building Seminar Climate Technol-
ogy and Energy Efficiency — Challenges and Chances for
Climate Technology. It is a special honor for us to welcome
those of you who are not yet affiliated to our network estab-
lished at three previous seminars held in Ostritz/Germany in
December 1999 and 2001 and in Tutzing/Germany in No-
vember 2002.

The Climate Technology Initiative (CTI) is a multilateral en-
deavor founded to promote the objectives of the United Na-
tions Framework Convention on Climate Change (UNFCCC).
It was launched at the First Conference of Parties in 1995. 23
OECD countries and the European Commission created it to
help meet their commitment to technology transfer under Ar-
ticle 4.5 of the Convention. CTl helps to meet this commit-
ment through information dissemination, fraining, capacity
building exercises, technology needs assessments and re-
search and development. One of the priorities is to
strengthen the indigenous capacities of developing countries
and economies in transition to employ climate-friendly tech-
nologies and practices.

Within the framework of CTI, the German Government com-
mitted itself to foster capacity building activities in the transi-
tion countries of Central and Eastern Europe and the Former
Soviet Union. It supported the dissemination of best practice
projects and technologies by a series of three former capac-
ity building seminars which took place in the energy-

ecological model town of Ostritz/Germany and in Tutzing at
Lake of Starnberg.

This seminar is already the fourth one. As the previous ones,
it is designed “to train the trainers” whereby the participants
return to their home organizations and disseminate informa-
tion and techniques. It contributes to set up and strengthen
networks among energy efficiency agencies, centers and
other institutions in Eastern and Central Europe actively pro-
moting the rational use of energy from generation to end-use.

During the discussion of the last seminar in Tutzing, it was
suggested to shift the attention from technologies and best
practice projects to the policy dimension of technology trans-
fer, towards policy tools and frameworks facilitating the repli-
cation and diffusion of success stories. Thus more policy re-
lated issues shall be highlighted this time considering the fact
that active energy efficiency policies and policy intermedia-
tion are required to remove the numerous market barriers
present in all countries. Especially, the Kyoto mechanism and
its instruments i.e. joint implementation, emission trading and
clean development mechanism are becoming more and more
important.

We would like to express our sincere appreciation to all the
seminar speakers and contributors for helping to realize this
event.

Wishing everybody a fruitful seminar,
the organizing institutions

¢ Environmental Policy Research Centre,
Free University of Berlin

o |TUT - Centre for the International Transfer
of Environmental Technologies, Leipzig



Peter Fleischmann

Excursion to Fuel Cell Pilot Project

Peter Fleischmann
Deutsche Telekom Immobilien und Service GmbH, Munich

DeTelmmobilien -
For all your real estate needs

Fuel cell presentation

21 September 2003
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Fuel cell Bavaria

Telekom

The right know-how, the right partner
Your speaker today

We are a member of the Deutsche Telekom Group and are therefore
present in all the growth areas of the TIMES mega-market
T: Telecommunications
Information technology and Internet
Peter Fleischmann ‘ i

\
Mobile and multimedi

Entertainment and e-Commerce

I:

" M

¥ - 1 .

Head of Energy Management E \ i

DeTe Immobilien Headquarters, Miinster 8 o5

Systems solutions and security services

Slide 2 Slide 3

Fuel cell Bavaria Bavaria
"  Telekom ”  Telekom
Full nationwide coverage Full nationwide coverage
Strong operational base = Facility management
# Headquarters in Miinster Approx. 35,000 buildings and
Approx. 7,000 employees installations

12 branch offices = Approx. 92.1 million m’ surface area

1 30 regional service centres = 750,000 technical installations
\

W 2 national fault management ® 18.3 million m gross plan area \
| centres (24 hours aday/ 7 days a ® Rental management I
| week)
|

I
= 62,650 rental agreements with th‘é
Group as lessee {incl. subsidiaries)
| w 17,560 rental agreeﬁﬁe‘ﬂts with a ‘\I
- 3 \ third party as lessee|
2 Headdquartees | 10,900 rental agree_lrents with
[ Brench offces 1

DeTelmmobilien as essee

|
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Bavaria Exit
s Telekom

Bavaria

Our goal is Europe

The Deutsche Telekom Group world-wide: “Think global, act locall™

B Expand international presence

North smerica

Expand our international service for
international customers

= Help our s to remain petitive in
the global market place

Combine international requirements for all
types of facility management - service
provision from a single source

Slide 6
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Excursion to Fuel Cell Pilot Project

Fuel cell

" R — Mo T —_— Telokom
Company _ g j e -

Reaching the whole world from Bavaria!

M Wertachtal short-wave transmitter
® Raisting earth station

Marsplatz 4 global switching centre

To do this, we need a reliable energy supply | 9
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Bavaria

Telekom

External consumer Heating / air con
wrarm water

Mains power supply
230/400¥ . 00000 -1 -- :
Heat

Rectifier 1

= =

Pl Heat as| y-produ:t_l—

8 Fuel cell systemn W

E suppliesvoltage  Blmm = =

E ! In future: '\
@ | Infeed of

s | voltage i J—r I
a ; concelable j Bdsting ememency

@ !

—_— battery supply f i
used for bilftering
i during test phase

Primary energy ' ]

hatural gas/hydrogen
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Bavaria

Telekom

Stability phase successfully runs

#  Noly-break more than 300 days
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Bavaria

) e —— Telekom
Company . g i ST

Product launch: Manufacturer perspective

Pre-
Initial Product Product production Full
concept development refinement market production
launch sales

1990 1994 1998 2002

Bavaria Exit

Telekom
Company -

’The fuel cell iS a
technology of the future

Use of afuel cell instead of diesel engines to supply power
= Generation of electricity by (non-viclent) chemical reaction
= Operated by natural gas

= Emission of air instead of pollutants - environmentally-sound solution
@

= Highly-efficient generation of electricity 1
# Heat given off is then reformed in cooling process S

1 Output of the Marsplatz installation is 25 0kW (for approx. 1,5
workstations)

B sApprox. 109 of the total power consumption of Deutsche Tele'kon'i’ 3 \
property !

Slide 9

Bavaria

= —— Telekom
Company : .

Project milestones

®  Projectlaunched on 1 September 2001 3
Gonstruction approved on 18 December 20018
Start of construction in April 2002
Start of operationsin September 2002

Source: M"E\U

Slide 14

Bavaria

Telekom

Results in Work

Uptime from 27.09.02 until 20.08.03 7115h

Produced electical Energy 928 MWh

Produced thermal Energy 155 MWh

Servicehours/Month ca.65h .’

Benchmark: Servicecost/kWh ca. 1,5 Ct/kWh '\‘
i

Availability >93% 4 \I

Saved pollutants as compared with ,BHKW* ca. 540t CO2 \ .\|«

Bavaria

Telekom

Prospects

[ ]

The 21st century is heralding the arrival of fuel cell applications

ntin user devel
in terms of innovation

confers an advant;

B Decentralised power supply

B Linked to virtual power stations

The future begins with ideas

Slide 15



Franzjosef Schafhausen

How to Construct a Climate Change
Program — Some Basics

Franzjosef Schafhausen
Federal Ministry for the Environment, Nature Conservation
and Nuclear Safety, Berlin

Need for action — evidence that we have long been
making our own climate

+ The concentration of greenhouse gases in the atmosphere has risen
since the onset of industrialisation due to the apparently inexorable rise
of emissions

* The tropospheric temperatures are rising with increasing speed
« Glaciers are melting — seal levels rising

+ The world’s precipitation zones are shifting

« The regional climates are changing

* Meteorological shocks occur more frequently

* The need to act is ever more urgent!

Slide 1

The factors determining action

« Decisive is not where reductions are made, but that reduction
happens!

« Precautionary approach demands early action
Acting too late can lead to irreversible developments
Acting too late causes wastage through friction and sudden destruction
of capital

« Unlike traditional environmental problems, an “end-of-the-pipe”
approach does not help here

* Energy saving also means cost saving - cross-cutting solutions help
cover cost of measures

« This was the starting point for designing the
climate protection programme in Germany, in
Europe and world-wide!

The German Approach: There is a need for clear
and ambitious targets

1. Reduction of the six Kyoto gases (CO,, CH,, N,O, HFCs, PFCs
and SFg) by 21 % in the period 2008 — 2012 compared to 1990
and 1995 resp. as Germany’s contribution to EU burden-
sharing to fulfil Kyoto Protocol.

2. Reduction of gr h gas issions by 40 % by 2020 on the
condition that the EU agrees to a GHG reduction of 30 % by
2020 (base year 1990).

3. Doubling of the contribution by renewable energy sources by
2010 to primary energy consumption from 2.4 to 5 % and to
electricity generation from 5 % to 10 %.

4. Maintaining, modernising and expanding cogeneration
(combined heat and power) with the aim of reducing CO, by an
additional 10 million tonnes by 2005 and 23 m t by 2010 (base
year 1998).

5. Major improvement in energy productivity.

Slide 2

Slide 3

The process cycle

« Inventory, review of status quo

« Determining physical, technical and economic potentials and
options

« Identifying obstacles and barriers

« Defining alternative policies and measures to remove the
identified obstacles

« Selecting policies and es — decision by the Federal
Cabinet

+ Step-by-step implementation of measures adopted

* Review and start of a new process cycle

Policies and measures

1. No single solution - rather, a package of measures carefully
designed for each situation

2. Regulatory requirements
Economic instruments and mechanisms
Supporting measures

3. Cross-cutting instruments as well as specific
e.g. sectoral approaches

4. National as well as trans-boundary measures

Slide 4

Slide 5

All Actors and actor levels should be involved

Actors anfl actor levels

Regional or local Industry Other socially relevant
authorities groups
Federation Lander Local y it ploy-Trade Envi
authorities ments on climate ment unions alist groups
Alliance

Conclusion

A consistent, internationally integrated and in general sensibly
designed climate protection policy (showing national
responsibility while making use of international opportunities)

« gives incentives for developing know-how and innovation

* promotes growth and employment,

+ lowers import dependency on oil and gas producers and thus
improves the balances of payments,

+ removes environmental pressures and contributes to resource
conservation,

« steers an economically efficient path towards climate policy
targets and thus helps to relieve cost burdens (the use of
emissions trading being an excellent example).

Slide 6
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The EU Emissions Trading Directive

The EU Emissions Trading Directive

Dr. Felix Christian Matthes
Institute for Applied Ecology (Oko-Institut), Berlin

www.oeko.de

@Oko-Institut
Notice

» This presentation describes interim
results of a research project
commissioned by the German Ministry of
the Environment Nature Protection &
Reactor Safety to build scientific
background for die German national
allocation plan

» The contents of this presentation does not
necessarily reflect any official German
position.

www.oeko.de

@Oko-Institut

The EU ETS - Milestones

> late 1990ies: some empirical evidence that EU could fail to meet
the Kyoto target (-8%])

» March 2000: Green Paper on g gas
within the European Union (comzooo) 87 final)

»> intensive debate

trading

» October 2001: C ission prop I for a “Directi
ishing a forg gas issi
trading within the Community and g Council Directi
96/61/EC”>
> blockade & i ive bar
» October 2002: First Reading in the European Parliament
» December 2002: Political Agreement
» March 2003: Formal ptation of the ¢ 1 Position
» July 2003: Second Reading the European Parliament &

agreement with the Council
September 2003: Formal adoptation
» January 2005: Take off

v

Slide 1

www.oeko.de

Slide 2

@Oko-Institut

The Scheme

Installations covered by the directive {specified in Annex I) must hold a
permit

B are all ted to the i based on a National
Allocation Plan

B can be fr d bet all persons within the EU or all
persons in countries which signed on gnition

of allowances between EU and uther ETS

Operators of installations must surrender an number of allowances
equal to the total emissions

If an operator does not, he must be held liable for the payment of an
excess penalty (2005/07: 40 €/t CO,; beyond 2008: 100 €/ CQ,)

JIYCDM credits shall be integrated into the EU ETS

Beyond 2008 cross border transfers of allawances will involve
of assigned units under the Kyoto

corresp
Protocol

www.oeko.de

@Oko-Institut
Installations Covered by the Scheme |

Carbon

to other g gases p

No installations or parts of installations used for research,
development and testing of new products and processes

Where one operator carries out several activities falling under the same
subheading in the same installation or on the same site, the capacities
of such activities are added together

= Combustion installations with a rated thermal input exceeding 20
MW (except hazardous or municipal waste installations)

= Mineral oil refineries
= Coke ovens
Production and processing of ferrous metals
= Metal ore {including sulphide ore) roasting or sintering
installations
- productlun of plg iron or steel (primary or secondary fusion)
ting, with a capacity ding 2,5

tonnes per hour

Slide 3

www.oeko.de
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@Oko-Institut
Installations Covered by the Scheme II

Mineral industry

- cement clinker in rotary Kilns with a production capacity
exceeding 500 tonnes per day or lime in rotary Kilns with a

production capacity ding 50 t per day or in other
furnaces with a pr i pacity ding 50 per day
- e of glass i g glass fibre with a melting capacity

exceeding 20 tonnes per day

= manufacture of ceramic products by firing, in particular roofing
tiles, bricks, refractory bricks, tiles, stoneware or porcelain, with a
production capacity exceeding 75 tonnes per day, and/or with a
kiln capacity exceeding 4 m* and with a setting density per kiln
exceeding 300 kg/m?®

Other activities

= production of pulp from timber or other fibrous materials

= Production of paper and board with a production capacity
exceeding 20 tonnes per day

www.oeko.de

@Oko-Institut
Procedures |
First (Pilot) period: 1 January 2005 - 31 December 2007

until 31 March 2004: publication and notification of the
Allocation Plan to the Commission

within 3 months period the Commission may reject the NAP or
aspects thereof

3 months before the hegmmng of 2005/07 periode: allocation of
to the ir

28 February each year: |ssue of a proportion of the total quantity of
to the ir

31 March each year: if emission reports have not been verified as
satisfactory no further transfers allowed

30 April each year: surrender and ion of
the issi during the p di
penalty plus allowances)

equal to
g year (if not: excess

= within a period full flexibility (banking & borrowing)

Slide 5
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@0Oko-Institut
Procedures Il

d period: 1 J y 2008 - 31 D 2012
18 months before start of period: publication and notification of the

National Allocation Plan to the Commission

12 months before start of period: Allocation of allowances to the
installations based on NAP

30 April 2008: surrender and ion of equal to the
emissions during the preceding period (if not: excess penalty plus
allowances)

30 April 2008: cancellation of all 2005/07 period allowances which
were not sur d and d States may issue
allowances for the current period to replace such allowances

28 February/31 March/30 April each year ...
Third period: 1 January 2013 — 31 December 2018
etc, etc

@Oko-Institut

Challenges to Member States

» legal implementation

= implementation of the general provisions of the directive

= legal nature of the { dity,
= Monitoringfverification
= banking
» National Allocation Plans
= total number of allowances

= allocation to installations {with mayor distributional effects):
general procedures, special provisions (early action, ¢CHP,
energy policies, etc)

= definitions, definitions, definitions
= data, data, data
» institutional design

www.oeko.de

> public participation

Slide 7

www.oeko.de

instrument)

Slide 8

= 9 @0Oko-Institut
National Allocation Plans

total amount of allowances, reduction targets for non ET sectors
full list if installations

allocation 95% free of charge 2005/07, allocation 90% free of charge
2008/2012

allocation approaches:

= grandfathering

= benchmarking

= auctioning

= updating (2008 and beyond)
special provisions

= early action

= process emissions

= CHP

= other policies (e.g. nuclear phase out)
opt outiopt in
pooling

@Oko-Institut

ETS in Germany: The Four Level Approach

[ Eumsy

e EUMS'w | Capis defined by
EU Burden Sharing

(21%)

Residential Comm. Transport

under discussion

@

'CE Sector 1 Sector,.n’ “ Reserve I Different cap options

(o) most likely: 1:1

e

Q

=]

| Ingtall. 1 ... Install. “X* | Ingtall. "n" | Different allocation options
most likely:

allocation

Slide 9
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Different cap options

{modelling, VA, DtT)
-10..-45 Mt (1988 levels)

common formula + extra

Slide 10

@Oko-Institut
Germany: Allocation Formula |

Option 1: Grandfathering
A =HE

P, gesamt Basis -CF [+Azxtra ] [*Ap—l]
HEg.qs — Emissions base period
Atra — Additional allowances
- Early action
- - Process issi {ir lime)*
- CHP*
- {Nuclear phase out*)
- Others
* Ex post procedures necessary
CF — Comyg factor | jue for all i i ?)
derived from top down analysis
considering A, total volume
ER; , — Adj for from previous
commitment period

@Oko-Institut

Germany: Allocation Formula Il

» Option 2: Benchmarking
A =HA4

'P, gesamt ‘Basis -BM .CF [+Azxtra][7APf1:|
HAGsis - Activities base period
BM — Benchmark {base period!}
Bra — Additional allowances
- Early action
= - Process emissi {ir lime)*
- CHP*
- {Nuclear phase out*)
- Others
* EX post procedures necessary
CGF — Compli factor (unique for all i i ?)
derived from top down analysis
considering A, , total volume
ERp, — Adj for from previous
commitment period

www.oeko.de
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@Oko-Institut

Challenges to EU

> guidelines
monitoring

> guidance
definitions
formats
etc

> notification

> informal harmonization
plant closure

p Y

new entr
set asides/reserve

> accession countries

> JI/CDM linking

@Oko-Institut

That‘s all,
folks.

Thank you very much

Dr. Felix Chr. Matthes
Energy & Climate Division
Berlin Office
Novalisstrasse 10
D-10115 Berlin
matthes@oeko.de
www.ceko.de

www.oeko.de
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CTI Capacity Building Seminar ,,Climate Technology
and Energy Efficiency — Challenges and Chances for
Climate Technology.

September, 21th 2003
Tutzing

Emissions Trading — How Does It Work?

+ Laying down a total volume of permissible emissions ("cap")

+ Distributing these total emlssmn volumes among the individual
emission sources (initial all of rights,
or AAU's etc.)

* Formulating framework conditions for a transparent and liquid
market and to prevent barriers to competition

+ Creating a itoring system {. logical ing* - registry)

- The market decides whether, where, when, who and how many
emissions are avoided

Result: emissions trading allows cost differences between the
emission sources to be exploited.

This leads to optimal allocation of scarce resources.

Slide 1

Slide 2

Breaking new Ground?

+ Emissions trading- the to ge the envir
paradigm!
+  The new phi . pening up to ible str - getting

away from state regulatory mterfenence'

+ The global g effect | decentralised decisions on
questions of where, when, how and by whom and offers the
opportunity to take leave of the sweeping ‘lawn mower®' method
according to best available technology

+  Optimisation of the market economy versus costly bureacratic
regulatory law

Requirements for Implementation

+  Giving up tradi g vy str - ing acy

- Seamless implementation

+ Coordination at a European level vital — harmonisation and
guidelines are an ecological and economic must

+ Compatability the interr European and national
levels

+ Only scarcities create a market

. issi trading is a protection instrument and cannot
solve all other problems at the same time

+ Cooperation all s v

Slide 3
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The objectives of Kyoto

Belgium, Bulgaria, Denmark, Germany, Estonia, Eurcpean

Community, Finland, France, Greece, Ireland, Italy, Latvia,

Li Lithuania, L Monhaco,

Austria, Portugal, Rumania, Sweden, Switzerland, Slovakia,
Slovenia, Spain, Czech Republic, United Kingdom

Japan, Canada, Poland, Hungary minus € per cent

minus 8 per cent

Croatia minus 5 per cent

Russian Federation, Ukraine, New Zealand plus/minus O per cent

Norway plus 1 per cent
Australia plus 8 per cent
lceland plus 10 per cent

The EU burden sharing (Art. 4 KP)

Member State emissions per burden sharing development 1990 | Difference burden
capita in 1990int | 2008 - 2012 - 2000 sharing — status
Belgium 13.6 75 % +62%
Denmark 135 S210% 2%
Germany 15.1 -21.0 % -18.9 %
France 95 00% AT
Great Britain 126 S125% -126 %
Greece 10.2 +25.0% +238%
Ireland 15.2 +13.0% +24.0 %
Raly 9.1 -65% +21%
L 36.9 -280% -451 %
Netherlands 14.0 -6.0% +31%
Austria -13.0% +31%
Portugal 63 +27.0% +304%
Sweden 8.1 +4.0% +1.7 %
Spain 7.8 +15.0% +31.8%
EU total 114 -8.0% -35%

Slide 5

Slide 6




Franzjosef Schafhausen

Absolute "caps" exist — The Climate Protection
Agreement with German Industry

Potential Buyers — Potential Sellers ?

EU-Member State GHG emissions GHG emissions Target Deviation from
1990 2000 target
e e e T +  Voluntary Climate Protection Aqreement of 9 November 2000
Denmark 60.4 68.5 54.8 Reduction of the specific CO, emissions by 28 % by the year 2005
Germany 1222.8 991.4 966.0 {base year 1990} and reduction of the specific greenhouse gas
Finland 771 740 771 emissions by 35 % by the year 2012 (base year 1990)
France 5518 542.3 5518 R ion of CO, emissi by an additional 10 milion t by 2005
Greece 104.8 129.7 131.0 {base year 1998)
(kg a3 503 o0 + R ion of g gas emissi by an additional 10
[ty Sia2 ) GrER i million t by 2012 (base year 1998)
L 10.8 59 7.8
Austria 774 79.8 67.3
Portugal 651 47 827 + Voluntary CHP agreement of September 2003
Sweden 70.6 60.4 734 R ion of CO, emissi by a total of 45 million t by 2010 {base
Spain 286.4 386.0 320.4 year 1998)
United Kingdom 7425 6491 649.7
HNetherlands 2103 216.9 192.7
Slide 7 Slide 8
The Range of Instruments Elexible Mechanisms

* Reg y law — €. 1d and Control

* Taxes and charges - price control . .

« Allowance concepts — volume control {“emissions trading*’) e "?Rhﬂmsms

* Other economic incentives (government support measures R HybtD Prototel (1&7)

such as the market incentive programme renewable energies, ‘
Programme of the Reconstruction Bank Kf\W, Renewable
Energy Sources Act, Combined Heat & Power Act) ActivitiesTimplemented jointly projectbased emissions-based
2 Pilot phase from 1995
s Other accompanying measures (R&D activities, training and

further training, i and Joint

’ Clean isSil trading
Mechanism
i : Art.6 KyotoProtokel  Art. 12 Kyoto Protokol  Art. 17 Kyoto Protokol

* Notuse of instruments for the sake of it! useathfrnm 2008 useable from 2000 useable from 2008
*  The goal is to create as far as p a '2 — . G . R

parcel of measures. countries and developing

" s " - - countries

* Emissions trading is not a cure all, but one instrument

among others.

Slide 9 Slide 10
The Trigger

+ Findings of analyses from early 2000: In the "business as usual”
. - - scenario the EU will miss its Kyoto targets by far: instead of
The Situation in Brussels achieving minus 8 % the EU will end up with + 1 % =
+  There will be a shortfall of round 400 Million t CO, equivalents
{corresponding to the total emission volumes of Spain + Greece in
90)

+ Start for the ECCP — of lected according to
cost efficiency

- Emissions trading is no cure-all but is an important instrument
{covering 46 % of the EU's CO, emissions in 2010)

* current deciine of g. gas reduction aiready I ( 1999
minus 4 % - 2000 minus 3.5 %)

Slide 11 Slide 12

Schedule at EU level

The Attitude of the Commission

+ 2003 D F and coordination of NAP
. 2003 Creation of legal and institutional conditions
+ "ex ante principle” — the constitutive approach L(;rﬁt;zl;ls :‘zlng giediiectivaiinte
+  30.9.2003 EU Guidelines Monitoring and Reporting
+ Jland CDM — welcomed in principle but reservations and + 3112.2003 Transposition of directive into national law
discussions regarding the details (EU15 and EU25)
+ 31.12.2003 Gl_ltide_lines on allocation rules and allocation
+ Guidelines on monitoring and the NAP are being developed - the cnierna
s coming g B + 31.3.2004  Notification and publication of the NAP
P ibly veto by Ci issi
*« The ing syst is being d loped, but is also late in Revision and re-_submlssmn_
et Agt and img
- 1.1.2005 Start of emissions trading

“opt out” — "opt in" — JUICDM - IET
+ 2006 -2007 Review and where necessary modification (review
clause)

+ Reserve is a possibility but not vital

+ "Early action" — yes in principle, but possible relevance for state
aid

Slide 13 Slide 14
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The Compromise

Results of the trilog between Commission, Council
and Parliament

+ Binding concept as of 2008
+ Two phases: 2005 - 2007 and 2008 — 2012 (binding introduction)

- Allocation ,free of charge® possible up to 2012 ("grandfathering,,
2005 — 2007 ,.at least 95 %°; 2008 - 2012 "at least 90 %")

+  "Optout” of ir and br: hes 2005 — 2007

+ "Optin"” of i and other g gases as of 2008

« "Early action" with 1990 as earliest base year

+ Jland CDM will be incorporated — further directive proposal on 23.

July 2003
+ "Banking" possible (Art. 13)
+  No "unit pool" and no "comy y pooling” — but v Y

bundling pemmitted
+ Commission's right of veto for the "national allocation plan"

Slide 15

Slide 16

Results of the trilog between Commission, Council

and Parliament

JI and CDM in accordance with KP and the Marrakech
Accords without sinks or nuclear energy

Subject of a review process: Inclusion of other sectors
including chemicals, aluminium and transport

No disincentive for combined heat and power (CHP)
Prevention of over-allocation through qualitative requirements
Adoption of the C il position (,,C View*“] on New
entrants, closures, banking & borrowing, F-Gases, pooling,
cumulation of activities, opt in and opt out

Activities under the EU Directive

Slide 17
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The Development of the EU Trading System

Whoever

carries out an activity which is listed in Annex | of the draft
directive (pursuant to Art. 2 para. 1; Art. 3, Art. 4, Art. 14 para. 1
and Art 26 of the draft directive)

requires

A permit for the emission of greenhouse gases {pursuant to Art. 4
— 8 of the draft directive)

and

Must hold i for the g gases listed
in Annex |l (first step only CO,) {Art. 12 para. 3 of the draft
directive)

Installations Refered to

+ Installations covered:
c ion i i with a output > 20 MW

roasting and sintering installations for metal ore, plants for
production of pig iron and steel, i i i il

clinker or lime

for the pr of
for the pr ion of glass, including glass fibre
for the pr of ceramic products

for the pr of pulp, paper and cardboard

Ambiquity: several smaller installations of a single operator in one
location are added together. If the limit according to Annex | is
ded, these installati are also subject to the EU directive

Not covered: R&D installations, incineration plants for household
waste and hazardous wastes

Covered: Industrial wastes such as waste tyres, plastics and
similar

Slide 19
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Pemmits (registration)

The route to emissions allowances

Allowances

Location specific + Allocation according to the
Non-transferable national allocation plans by
Basis for monitoring and Member States

reporting obligations + Right to emit one tonne of
Prescribes requirements for €O, equivalents

holding allowances so that + Tradeable throughout EU
the annual emissions are + Verfication in framework of a
covered national accounting system

Pemnit non-transferable and
non-tradeable

Compatability with Other Instruments

+ Conti ion of y's voluntary commitment
declaration in emissions trading. Basis for the first allocation
derived from the 45 million t CO, reduction by 2010 (base year
1998) offered by industry itself in the Climate Protection
Agreement.

+ Emissions trading and ecological tax reform — differentiation
b t Iders and s —"joint posi " of
the Council on EU CQ, tax and energy tax allows differentiation.

. issi trading and R ble Energy Sources Act

+ Emissions trading and Combined Heat and Power Act

- Emissions trading and IPCC — extent of regulatory requirements
for gr gas emissi and energy efficiency

Slide 21

Slide 22
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Implementation of the EU emissions trading scheme
in Germany

» Between 4.500 and 5.000 installations covered by Annex | of
the ET - Directive
- 99% of CO, from public power generation
- 96% of CO, from industrial power generation
- 87% of non-energy related CO, (industrial
processes)
- »60% of CO, from other industrial installations

» ET Sectors: 500 Mt CO,
- of this >250 Mt at 3 - 4 public electricity suppliers

The National Alloecation Plan — the Strategic
Challenge

+  Numerous i i in energy i ive br of
production affected

- High level of heterogeneity {activities and installations)

+ Early action existing in many different forms; but: EU state aid
regulations

+ Very different branch trends

+ Phase out of nuclear energy taken into consideration

+ East-West related problems (renewal of capital stock)

+  Varying investment cycles

+ No disadvantage to CHP

Slide 23
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Process and critical points

1st leve| i iy
top Commitments by Industry, pelitical scenarios Ill,
IKARUS, studies by Ministry fer Econemics and
Employment, Federation of German Industries and
Ministry for the Environment
down
2nd level Sectoral Emissions Budgets (energy — industry —
GHD — households — traffic and transport — consider a reserve)
bottom
up
3rd level lon-hased ISSI Budgets
historical values, specific parameters( Grosse),
benchmarking, general approaches, pools,
decommissioning, New entrants, CHP,
compliance factors — system of "communicating tubes"

Systematic Development of the NAP

NAP (burden sharing cnntrihutirn D: minus 21 % GHG 2008 — 2012)

Private transport energy manufacturing
households industry| industry;
& small consumers

minus 45 miition t CO, emissipns
by 2010 (base year 1998)

Not Annex | Annex! Annex || Not Annex |
emissi ding

Slide 25
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Main Issues

Individual issues |

Problem Questions to be clarified

Installation definition | definition, delimitation point, opt in, opt out,

- coverage pooling, connected installations, several
installation operators — clarification of the EU
< issi i on the tr ition

p

of the IPPC Directive
Mixed fuel furnaces | Separation of fossil and renewable fuels,

tr of ial
factors to be applied — general or random
sample

Decommissioning Withdrawal and transfer of allowances, partial
and temporary d issioning,
r and ion i

ca.pacity fluctuations

Slide 27
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Individual issues Il

Preblem Questions to be clarified
Process-related definition, evaluation, securing innovations,
Pty llocation of
Ci ined heat and | All tion of allo — general or individual
power - small CHP installations und block type
power i cr toral

emissions transfer, bundling of emissions
reduction

National reserve New entrants, missed targets, CHP, banking,

cross-sectoral emissions transfers

Issues of *Security document’ feature, low administrative
supervision law cost versus necessary control

National Need for Action

Slide 29
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Tasks |

Pemnit under Art. 4 {permit obligation, opt in / opt out, procedures,
obligations)
Verification of emissions reports pursuant to Art. 15 (emissions

i ion of

report i authorisati for the img
Directt issi itoring, reporting, verification, storing
of data)

Receipt of reports, review options (random sampling), forwarding
Reporting to the EU Commission

Authorisation of verifiers

Drawing up of national allocation plan pursuant to Art. 9

Decision on formation of reserve (to be used for what? Developed
from what? Static or dynamic structure?)

Allocation of emission rights pursuant to Art. 11
Accounting/register pursuant to Art. 19

Tasks I

« Monitoring of return/cancellation of emissions rights
pursuant to Art. 12 (verification obligation,
decommissioning)

« Establishing "non compliance™
+ Imposing penalties

+ Establishing the ban on selling in cases of non-compliance
with the reporting obligations pusuant to Art. 15

* Jl and CDM - incorporation
+ Setting up a trading platform
« Transition provisions

+ Ordinances (area of application, allocation criteria and
rules, emissions monitoring and reporting verification and
accreditation)

Slide 31
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Structure of the legal implementation

TEHG - GHGETA

Ordinances 34, / update of the 9. !

TEHG and BImSchG
GHGETA Clean Air Act

NAP

Registry

Verfification and Certification
ZEHSt

Institutional Structure

Task Actor
supervision {permit and control) | Government

ation — K it Government or transfer to private
authority (register — transaction | firms
log — inventaries})

trade - trading platform
(electronic, like electricity
exchange)

Monitoring / verification Government/private (accredited
verifiers)

Slide 33
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Drawing up the Quantity Framework for Initial
Allocation — the "Five Step Plan"

Lander provide the BMU installation-specific data from the
Emissions Declaration 2000 after it is checked for plausibility
Step 1)

BMU checks for plausibility

Lander send a letter to each of the 4500 - 5000 installation
operators, inform them of the CO, emissions calculated and
request a review and if necessary corrections with justification
and supplementary details from the years 2001 and 2002 (step 2)
Installation operators report to the Lander with the data

Lander Immissions Control Authorities check the data for
plausibility (step 3)

Linder give the checked emissions data to the BMU (step 4)
After checked for plausibility, the data are used by the BMU as a
basis for calculating the alllocation quantity {step 5)

NAP results from the aggregation of the bottom up data — Once
confirmed by the Commission it can no longer be changed!

Need for Harmonisation within Europe

Slide 35
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Need for Harmonisation within Europe

Definition of installations in relation to IPPC Directive (Art. 3,
Annex )

Information basis for initial allocation

Emission factors for purposes of allocation and monitoring
Treatment of combined heat and power generation
Treatment of early action

Definition and t of d g and |

reduction in capacity

Definition and t of new installati and

extension — creation of reserves

c ideration of ic growth and structural changes
of the allocation rules {“technical p ial",

T
crrimination“)
"Banking" at 2007/2008 interface

Monitoring guidelines and WBCSD-/1SO procedures
Harmonised requirements for verification {accreditation of the
verifier)
A I distribution of

within one allocation
Dedod

Economic Advantages

Slide 37
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Economic Advantages

+ European Commission

Energy industry 1,084 million euros or 33 % cheaper*
Other energy producers 599 n euros or 29 % cheaper*
Industrial CHP 485 on euros or 38 % cheaper*

Iron and steel 209
Cement, glass, ceramics
Paper and pulp

on euros or 50 % cheaper*
n euros or 38 % cheaper*
on euros or 36 % cheaper*

+ British Petrol
Savings in the period 1998 — 2001 total of 500 Mio. $

* Savings p to the use of reg
ing the same CO, effects

Y law or taxes and charges,

Costs of Alternative Instruments

+ Enforcement of the German industry's Climate Protection
Agreement of 9 November 2000 gives rise to investment
expenditures amounting to 35 — 50 billion € in the period 2000 —
2012 (source: letter from BMF to the EU Commission)

- Based on the ion of g 1se gas emi of 45 million
t. by 2010 (base year 1998) agreed by the i v, this in
specific investment expenditures of 1.750 — 2.500 € /t CO,,

- Taking t of operati and costs and a write-

off duration of 15 — 20 years, this leads to GHG reduction costs of

170 - 250 €/t CO,op,r,
+ The maximum allowance price within an EU-wide emissions

trading (i.e. without opening for JI or CDM)j is estimated to be 20 —
33 €/t €O,y — other estimates assume far lower allowance prices

Slide 39
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Fair Competition between Instruments
What does the study say?

+ Interim result of spring 2002: predicts impairments to growth and

job losses
R : Poor selection of

Sensitivity test with more

favourable premises was n';:t undertaken: no "grandfathering" and

an emissions price of 30 euros/t CO,,

+ Final result substantially more positive for emissions trading:

- Anticipated allowance price not 30 euros/t CO,,,,,, but only 5 -

15 eurostt €O,y
- Costs of G ies V v Agl

2Zequiv

+ Conclusion: Emissions trading need not be afraid of fair
competition. On the contrary: emissions trading is a 'least cost
measure"!

100 euros/t

The Opportunities

+ Reliability by fixing caps in a legally binding NAP for the period
2005 -2012

+ Allocation of clear responsibilities

+ Cost ing through price

+ Incentive for a systematic process of search and innovation

Slide 41
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Up-to-date Information

In order to make available to the general public the results of the work
of the national emissions trading group (Working group "Emissions
Trading as a Means to Combat the Impact of the Greenhouse Gas

Effect"— AGE), the Federal Environment Ministry gives the latest

infor ion on its ite under gelg gases.
This can be found in G under issi zur amg q
des Treibhauseffekts". The d Iready agreed by the Working

Group can also be found here (German only).
This aims to provoke a broad discussion process.

hitp: ffwww.bmu.de

Thank you for your attention!
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Emissions Trading from a Buyer’s Perspective

Albrecht von Ruffer

Natsource Tullett, Europe, London

Introduction

Up until mid-2002, the prevailing commodity in the global
GHG markets was a Verified Emission Reduction, an ill-
defined unit based on voluntary procedures and measures.

As a result of the experience with these new environmental
markets, the recent changes in policies and certainties re-
garding emissions caps in general and Kyoto in particular,
demand structures are changing. Market participants to date
are looking for valid compliance tools that can be used in
their jurisdiction. While the number of active participants is
increasing steadily, many potential buyers are waiting for
Russia’s decision before entering the market.

But already the expectation of the Kyoto framework entering
into force more and more market players are looking for ways
to hedge their emissions exposure.

A number of different trading schemes have been and will be
set up under which companies’ greenhouse gas emissions
will be capped. The UK ETS is already in existence and is
linked to Kyoto by the option to bank credits into the 2008—
2012 period. The EU ETS is firmly based on the EU’s Kyoto
commitment. EU Allowances will be backed by AAUs, Kyoto
compliance tools, and direct links with the Kyoto mechanisms

1 Criteria and method of acquisitions

The section below is based on Natsource’s market intelli-
gence derived from its daily participation in the market, as
well as from market surveys carried out.

Offers for GHG compliance tools must ideally carry the fol-
lowing attributes in order to satisfy buyers’ demand:

o Well formulated, easily accessible

o (Clear title

o (Clearly additional (if ERUs or CERS)

o Low credit risk

o Acceptable delivery / performance risk
o Independently verified

o Government (and CDM EB) approval
o Price

Criteria for acquisitions of emission reduction and allowances
to date are diverse. Acquisitions for voluntary commitments

are proposed. Canadian and Japanese companies are also
likely to be capped under national trading schemes, although
they would most likely use Kyoto compliance tools for trading
in these schemes.

Demand for emission reductions currently exists mainly in
countries that have already ratified the Kyoto Protocol, in par-
ticular the EU, Japan and Canada. However, there may also
be demand from regional schemes outside the Kyoto area
(US and Australia), and by speculative traders.

In a recent study, Natsoure estimates the global demand for
reductions from JI and CDM to amount to up to 700-800 mio
CO:2 eq annually during the first Kyoto commitment period —
based on projections submitted to the UNFCCC. Probably
less than half of that amount should be expected to come
from private sector actors. But sources for supply of such re-
ductions are in competition, with the lowest cost reductions
progressing. CDM projects may be low cost, but joint imple-
mentation projects in economies in transition, domestic ac-
tion, and international emissions trading may turn out to be
no more expensive, and both price and politics will dictate
where reductions are sourced. In essence, buyers will seek
the lowest cost compliance tools available.

are much less sensitive than those for expected compliance
needs in the 2008-2012 period. Without actual compliance
tools sitting in a registry account somewhere, companies
wanting to acquire emission reductions are looking for the
‘next best thing’. They are therefore looking for project attrib-
utes such as host government approval, CDM Executive
Board approval (of project or methodology), well presented
and formulated reductions that are independently verified.

Price is another very important attribute on the current emis-
sions market. With uncertainties still surrounding this whole
market, and any compliance date still some five years away,
prices are bound to be low — more like an insurance premium
against default than actual compliance tools.

Price estimates have ranged anywhere from below $1 to
$100 per ton of CO2E. More realistically, many believe the
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pricing in the first EU trading period to stay below €10 and
the global GHG market not to exceed the $20 price level dur-
ing the first Kyoto commitment period. Interestingly, pricing in
the pre-compliance EU market has almost reached that level
with the latest trade reported at above €9 in early August.
However, given its very low liquidity and low number of play-
ers involved to date, this pricing lacks the underlying funda-
mentals of the known scarcity of the good and a solid supply-
demand-balance to determine price.

From the experience in initial trading with Kyoto compliance
tools, buyers expect the seller to bear the following risks:

Project risk
Volume risk
Kyoto/EU eligibility
Country risk.

While buyer and seller usually share the general price risk
(that the price agreed to in a forward transaction is in line
with the yet-to-be-established forward curve) and the credit-
worthiness of the counter party. The buyer will want to apply
a discount factor with regards to the overall risk and the time
frame over which the transaction is bound to take place
(sometimes up to 10 years). Overall, however, buyers are
prepared to pay a significant premium for such risk improved
offers, compared to the early VER transactions or compared
to PCF transactions, where the buyer essentially carried all
these risks. Actual prices may well be twice as high for the
above described risk distribution!

Demand for voluntary commitments may request other attrib-
utes, such as a strong sustainable development component;
demand may also be location and sector specific. However,
such demand for voluntary commitments and VERs has di-
minished significantly over the past 12 months.

2 Conclusions

As regulatory certainty in the Kyoto framework and the EU
ETS is increasing, the size of the market and sophistication
of players is increasing. This can be observed in the much
more precise risk distribution of recent trading structures.
Ideally, buyers can contract guaranteed compliance tools
leaving all Kyoto and EU ETS related risks with the sellers
and concentrating on the inherent counter party credit and

The methods of acquisition vary to some degree, depending
strongly on the company in question. It is particularly impor-
tant how much risk a company is willing to take, and its
background in trading similar commodities. Additionally, pro-
ject experience and developing country presence may influ-
ence a company’s behavior in the market. Finally, emission
reductions can still not be considered a real commodity, as
too many variables are not yet standardized. As a conse-
quence every acquisition is an individual one.

The most common trading structures include:

o Forward contracts on project output (flexible volume)

o Forward contracts on specific volume

o Spot market (only possible to date in UK, Danish and VER
transactions)

o Options (locking in price)

o Buyers Pool & Carbon Funds

Given the diversity of companies involved in the emissions
market, uncertainties that are still faced by market partici-
pants, and the time before any of these acquisitions become
usable compliance tools, entry into this market is best looked
at as risk management. Participants therefore are often using
a combination of methods such as spot market, carbon
funds, buyers pools and reductions in their own installations.
The types of contracts utilized by market participants also
varies according to company preference. Most contracts are
based forward contracts with payment on delivery.

Options are extremely hard to price in this infant market, but
are also traded regularly, mostly as part of a larger contract.
Some projects require payments upfront in order to make the
project happen which is problematic given the often poor
creditworthiness of project developers compared to the credit
demands of large corporate buyers.

price risk. This conflicts somewhat with the demand of ob-
taining the lowest price for compliance. Larger buyers will
strive to establish a portfolio of different price and risk struc-
tures thus obtaining the optimal mix. For sellers this could
mean that it is both practical and opportunistic to adopt a di-
versified trading approach as well in order to both keep risks
reasonably low and average prices high.
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* Project Finance Advice & Structures

» Strategic Advisors to Companies & Governments
(CAN, NL, EU, UK, PCF etc.)

* Asset & Value Management (Buyers Pool)

(]

NATSOURCE

Slide 2

(]

NATSOURCE

Slide 3

s Japanese & Canadian
Allowances?

projects
= ex-post allocation = ex-ante allocation
Fungibility??

=

NATSOURCE

Slide 4

= e

Canadian & Japanese companies

s Japanese companies may use AAUs and the
whole range of CERs/ERUs, incl. LULUCF

» Canadian national projects
Linking of different national compliance systems?
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3. Performance risk — Carbon
— Dynamic or changing baseline
4. Performance risk — Project
— Building, operations and general technology
5. Counterparty Credit risk
6. Country risk
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- No, automa'tical'ly seller’s risk
4. Performance risk — Project

— No, automatically seller’s risk
5. Counterparty Credit risk

— yes
6. Country risk

— probably not
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ng :
» CER/ERU sellers increasingly likely to accept risk
distribution giving them better prices:
+ Sellers Risks: Kyoto, performance, volume, credit &
price
» Buyers Risks: credit & price
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Project
Developer

Payment
s Forward stream of reductions

e Cash on delivery
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i Daymenf Payment

« Natsource arrange sale of forward stream of reductions to 3
Farty who enhance credit of Project Developer

e Up front part payment secured through enhanced credit from
3rd party

« Project developer receive part payment up front and part
payment for forward stream
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» Still a valid hedge for part of the exposure

Not trading on a natural position is equally
speculative & risky!
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Emissions Trading from a Seller’s Perspective: Czech Republic

Tomas Chmelik
Ministry of Environment of the Czech Republic

The basic starting point for discussion about climate change
policy and instruments for reduction of greenhouse gases is
naturally a description of the background situation and condi-
tions.

The Czech Republic — similarly like other economies in tran-
sition — has a relatively good position regarding to develop-
ment of absolute GHG emissions. The target of 8% reduction
for the first commitment period (2008-2012) is already fulfilled
and will not be threatened even in case of a high growth.
However, this situation does not mean that our situation is
good and that no measures need to be taken. It is necessary
to take into account particularly the following key factors:

o Construction of the Kyoto target,

o Carbon and energy intensity of the economy,

o Limited experience with GHG regulation,

o Climate change being not the high priority of the govern-
ment.

However, the flexible mechanisms of the Kyoto Protocol can

play an important role even in the case of over-compliance

with the Kyoto target. Czech Republic is in a position of a
host country for JI projects, but practical experience shows
that the implementation of this instrument is not without prob-
lems. Especially high transaction costs and complicated pro-
cedures reduce interest in this flexible mechanism, especially
by small project operators. It is currently considered to use
also a mechanism of trading under Article 17 of the Kyoto
Protocol as a supportive instrument for projects on GHG re-
duction.

The EU scheme represents in our case a real challenge. It
became a part of the EU legislation and constitutes a differ-
ent framework for trading (other then Kyoto system). The
main features are trading on the level of installations and the
area of enlarged Europe (EU-25) to be covered by the
scheme. The implementation of the scheme represents a
very tough challenge, because aside of the technical and fac-
tual problems to be solved, a number of administrative pro-
cedures (such as parliamentary approval of new legislation)
has to be taken which are putting the works under a constant
time pressure.
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Emissions Trading from a seller’s
perspective: Czech Republic

CTI Capacity Building
Seminar, September 21,
Tutzing

Tomas Chmelik

Climate Change Unit
Ministry of Environment of the

Czech Republic

Climate Change Unit
Ministry of Environment of the Czech Republic

Intreduction - background
S ——

e Good position of the country in the
fulfillment of the Kyoto protocol target (-8
%, 1990 base year)

e National target (-20 % in 2005, base year
1990) also fulfilled without problems

¢ No serious problems expected even in
case of a high growth
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Climate Change Unit
Ministry of Environment of the Czech Republic

Inventories and projections
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Climate Change Unit
Ministry of Environment of the Czech Republic

Good position = no problems ?
]

e Construction of the Kyoto target
(transformation of the economy, future
growth)

e Energy and carbon intensity (absolute

versus relative emissions data)

o Experience with GHG regulation
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Climate Change Unit
Ministry of Enviranment of the Czech Republic

Carbon intensity of the economy
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Climate Change Unit
Ministry of Enviranment of the Czech Republic

Climate Change policy in Czech
Republic
I —————

¢ Pro-active approach sometimes difficult (country in a
good position)

¢ Some measures already applied (renewables, energy
savings, better technologies)

¢ New Climate Change strategy under preparation

« Communication among various ministries
(departments) needed, often not optimal

e EU accession ?
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Climate Change Unit
Ministry of Enviranment of the Czech Republic

Joint Implementation
|

s Czech Republic a host country
& Some experience with AlJ phase (no crediting)
e J| phase started in January 2002

¢ Methodology prepared (includes administrative
procedure for approval of projects)

¢ Preparation of necessary institutional structures
started

e Interest from investor countries

Climate Change Unit
Ministry of Enviranment of the Czech Republic

Jl experience — a slight confusion
|

e [ethodology a hig step forward, but considered as too
complicated - now under revision

o Small scale projects difficult to pass JI procedure

e High administrative costs — especially when compared to
revenue (low price for credits)

e International rules and requirements too complicated for
project realisators

e Assessment of risks

= Less projects available then expected

— Good projects not available where would be most welcome

Slide 7
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Climate Change Unit
Ministry of Environment of the Czech Republic

Art. 17 Emissions Trading
]

Generally yes — more detailed rules under
preparation

Competition to JI?

Willingness to recycle the revenue back to Climate
Change (project-based ET)

Various options considered (sale first, then
recycling, collecting projects - sale afterwards etc.)

Management of emissions surplus an issue?

Climate Change Unit
Ministry of Environment of the Czech Republic

EU emissions trading — to trade or
not to trade ? That is a question...

+ Question already solved — EU scheme covered by
a directive — M8 have to implement

¢ Trading on the level of installations — a real
challenge for industry

¢ Emissions surplus — an issue for consideration ?

e Position of industry — somehow reserved, but
quickly changing

¢ Governmental position - somehow reserved, not
much changing

Slide 9

Slide 10

Climate Change Unit
Ministry of Environment of the Czech Republic

Implementation of the scheme

Emissions trading generally a perspective economic instrument
Short time available — number of activities has to be made in
parallel

Cooperation with industry will be initiated (working group)

Some partial issues already under discussion
EIT versus ITL, monitoring guidelines
Legal issues problematic — treatment of allowance, VAT

National allocation plan a key document

Wider political and expert discussion to be initiated

Some closer cooperation with other countries — sharing the
experience

Climate Change Unit
Ministry of Environment of the Czech Republic

Problems to be solved

e Lack of human and financial resources at the moment
(connected to question of priorities of the government)

e Pro active and strategic approach needed (is the Czech
Republic a good place for GHG business ?)

e Future of J| — will the emissions trading limit the scope?

e Number of technical problems to solve (data quality and
availability, legal issues, financial issues, organizational
and institutional issues etc.)

e Organizing the GHG trade? Licenses for traders, stock
exchanges?
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Discussant Notes: Emissions Trading

Emissions Trading in the extended EU:
an efficient climate policy instrument?

Sonja Butzengeiger
Hamburg Institute of International Economics (HWWA)

Topics

{Theoretical) efficiency of emissions trading

- Overall cost reduction - potentials in the EU
(Empirical) efficiency of emissions trading

- Efficiency of implementation

+ Influence of stakeholders

Allocation: divergence of interests
+ Level of Member States
+ Level of installations
+ Long-term perspectives

Slide 1

Abatement costs
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Abatemerit costs
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@ (Theoretical) efficiency of emissions trading (Theoretical) efficiency of emissions trading
Country 1 Country 2 Country 1 Country 2
€ €
current target current current target
BIMISSIONS emissions BIMISSIONS
Abatement costs Abatement costs
Abatement costs Abatement costs
L T
co, C0, co,
No option for emissions trading Emissions trading possible
Slide 2 Slide 3
@ (Theoretical) efficiency of emissions trading (Theoretical) efficiency of emissions trading
Cost saving potentials of ET in the EU**
Buyericeuntry Sellsricsunty Comparison no-trading-scenario versus EU-15-trading
b € A €
target current target Estimated annual savings
EMISSIONS

Up to 1300 million € (35%) for participating sectors
« power generation / utilities: 600 million €
« industrial CHP & boilers: 485 million €
« ferrous metals industries: 210 million €
« mineral industry: 31 million €

* pulp & paper industry: 2 milion €

** sowrce. impact assessment form on draff directive ETS (EU-KOM). Figures based on
study "Economic Evaiuation of sectoral ermission reduction objectives for Climate Change*
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(Empirical) efficiency:
Implementation of the EU - ETS

o

Integration of ET into existing cli policy progr

Germany: influence of various stakeholders

German Government
Chancellor's office
Federal Ministry for Environment
Federal Ministry of Econormy&Labour
Federal Ministry of Finance

Environmental NGOs

European Union 2
ET-D.

Climate Policy Mix
Germany

Industry &

Industry associations
various branches

Research Institutes

(Empirical) efficiency:
Implementation of the EU - ETS

Selected positions on ET

Industry

- parts of industry opposed ET

= massive lobbying campaign against ET
« major parts of industry did develop official position very late
+ afew, but influential supporters {Shell, BP)

Now: focus on allocation

Environmental NGOs
- only a few NGOs have capacities to engage actively
- scepticism against inclusion of JUCDM

Slide 6
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(Empirical) efficiency:
Implementation of the EU -ETS

What are the reasons for divergence of industry-positions?

1. Opposition against concept of absalute, binding emissions targets
So far concept of voluntary agreements with industry
+ relative targets
+ no monetary sanctions in case of non-compliance
+ no individual targets for installations/companies
= weak monitoring
Similar approaches in other MS {e.g. NL})

2. Money
Opponents
+ Compliance with absolute caps implies costs
= 1o comparison "cap: ET versus Non-ET", but "cap - no cap”
+ Indirect cost increases (electricity)
Supporters:
+ Assume additional income/economic benefits

(Empirical) efficiency:
Implementation of the EU -ETS

=> Implementation of ET is a very tricky process also in political terms

+ Similar trends in other MS: NL, Fin, France, UK

* EU as sclid momentum

Slide 8
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Topics

Allocation: divergence of interests
+ Level of Member States
+ Level of installations
+ Long-term perspectives

Allocation - Level of Member States

EU-15: Compliance with Kyoto commitments
(based on national P&M) possible?

« emissions trends and forecasts show strong need for action

Accession /| CEE countries: large surplus of AAUs

= good chance for a nice swap?
+ Transfer of AAUs (IET)
« Project based approaches (JI)

But: How will Accession Countries deal with EU-ETS?

Slide 10
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Allocation: Divergence of Interests

Question is once again: “Who gets the money”?
Accession countries’ choice
a) Over-allocation to installations?
« Direct financial support for some entities, BUT
+ Compatibility with EU-directive (Annex |11} questionable
+ no over-allocation,
= competition rules
* Re-investment scheme not possible

b) Alternative: government sells AAUs itself
+ General household,
« Indirect financial support for national economy,
+ Green Trading Scheme is possible

Allocation: Long-term perspectives

Allocation in EU-25 -ETS
Accession countries:
+ Low absolute emissions (surplus AAUs), BUT
« Often high relative emissions
= relevant for allocation fo insfalations in long-term

Future method of aflocation in EU-ETS?
« Grandfathering based on absolute emissions,
+ Benchmarking,
+ (Auctioning)

Slide 12
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Allocation: Long-term perspectives

Example: EU-wide benchmarking in electricity & heat sector

CO2 Emissions per MWh from Electricity & Heat
Production

=
=]
a

ky CO2MWh

Allocation: Long-term perspectives

Consequences for Benchmarking in future periods of the EU ETS?

Opposition by accession countries?
or
Incentive to reduce relative emissions rapidly
(otherwise disadvantage in later periods)?

1%t choice for accession countries:
+ no over-allocation to entities in first EU-periods
= give incentive to increase energy efficiency
= sell AAUs via IET or JI

Slide 14
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Carbon Finance and the World Bank:

Chances, Experiences, Lessons Learned

Dr. Charlotte Streck
The World Bank Legal Department

Under the Kyoto Protocol to the United Nations Framework
Convention on Climate Change, industrialized nations have
agreed to cut their greenhouse gas emissions by an average
of 5.2 percent below their 1990 levels in the period between
2008 and 2012. To do so they have to rely mainly on domes-
tic action. However, among the most innovative features of
the Kyoto Protocol are the so called ‘flexible mechanisms’
under which the Parties may achieve some portion of the re-

1 The World Bank and carbon finance

Climate change will effect everyone, but the Intergovernmen-
tal Panel on Climate Change has identified those countries
that are least able to adapt to climate change, will tend to be
the worst effected. This means that climate change is likely to
have serious long term affects on the worlds poor, further
hindering their development and keeping them locked into a
cycle of poverty. This is of particular concern to the World
Bank, whose mandate is to alleviate poverty.

The World Bank has therefore been taking an active role to
address this problem. Since the establishment of the Proto-
type Carbon Fund (“PCF”) in 2000, the World Bank has been
active in promoting the use of the project based mechanisms
as defined under the Kyoto Protocol, the Clean Development
Mechanism (“CDM”) and Joint Implementation (“JI"). The
CDM focuses on the implementation of project activities in
developing countries which generate emission reductions
(‘ERs") against a baseline which can be purchased by pri-
vate entities and countries with quantified emission reduction
obligations under the Kyoto Protocol (so called “Annex |
countries”). JI defines a similar project based mechanism,
which allows for the project to be implemented within an An-
nex | country. Another Annex | country or a private entity
would act as ER purchaser. Most of JI projects are expected
to be implemented in EITs.

Projects under these mechanisms help at the same time to
reduce the concentration of greenhouse gases in the global
atmosphere, and leverage financial resources for projects in
developing countries and EITs. The mechanisms defined un-
der the Kyoto Protocol are helping to catalyze the global car-

quired emission reductions beyond their own borders through
the use of a variety of economic instruments. As the global
climate system benefits from reductions in greenhouse gas
emissions wherever they occur, making reductions in devel-
oping countries and countries with economies in transition
(‘EITs") as part of a national strategy of industrialized coun-
tries is a cost effective way of reaching emission reduction
targets.

bon market by extending carbon finance to both developing
countries and EITs - linking buyers of carbon credits with
climate-friendly projects seeking financing. The World Bank
is actively engaged in a dialogue exploring these opportuni-
ties in discussions with host countries and potential carbon
buyers—both public and private. As the cost of reducing
emissions is significantly cheaper in developing countries
and EITs than in industrialized countries, the buyers also
benefit by being able to cost effectively reduce their emis-
sions through CDM and JI projects. In this way it is a win-win
situation. The countries selling the ERs receive environmen-
tally and socially responsible investment which is typically
accompanied by a transfer of clean technology, and the
countries or companies buying the ERs are able to cost ef-
fectively meet their emission obligations.

Prototype Carbon Fund

The Prototype Carbon Fund (PCF) was the first carbon trust
fund established by the World Bank in 2000. The fund was
created by contributions totaling US$180 million from 6 gov-
ernments and 17 private corporations. The goal of the PCF is
threefold. Firstly, the PCF aims to demonstrate how the pro-
ject based flexible mechanisms work to produce ERs and
promote sustainable development. Secondly, the Fund is de-
signed to provide Parties to the UN Framework Convention
on Climate Change and other interested parties with an op-
portunity to ‘learn by doing’ while the guidelines of the Kyoto
Protocol and the modalities for JI and the CDM are being
fully developed. Finally, the PCF intends to demonstrate how
the World Bank can work in partnership with the public and
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private sector to mobilize new resources for its borrowing
member countries while addressing global environmental
concerns. These goals include a strong commitment to tech-
nical assistance and knowledge dissemination of how the
mechanisms work, and capacity building in host countries
and PCF Participants. The PCFplus is a separate program
run through the World Bank Carbon Finance Unit that is in-
volved in capacity building programs including research, out-
reach and training programs.

Netherlands Clean Development Mechanism
Facility (NCDMF)

The NCDMF is a carbon trust fund operated by the World
Bank Carbon Finance Unit on behalf of the Netherlands. The
NCDMF purchases ERs only from CDM projects, to promote
sustainable development in host countries whilst cost-effec-
tively generating emission reductions for the Netherlands.

The Community Development Carbon Fund (CDCF)

The CDCF is a new trust fund operated by the World Bank
that has recently become operational. The PCF has learnt
that in many instances the transaction costs of carbon fi-
nance are too high for it to be commercially viable to small
projects in poor communities, even though such projects are
ideal for directly helping those groups likely to be worst af-
fected by climate change. To overcome this problem, the
CDCF was established to overcome the financial hurdles and
actively promote ERs generated from small-scale CDM and
JI projects which also reduce poverty and improve the quality
of life of local communities in poorer countries. The CDCF
will focus its activities in the least developed countries and

2  Development of the carbon market

The global market for greenhouse gas emission reductions is
estimated at 200 million tones CO: equivalent (tCOze, the
standard metric for ERs) since its inception in 1996, of which
nearly 70 million tCO2e was originated in 2002 alone. Vol-
umes are expected to continue to grow as countries that
have already ratified the Kyoto Protocol work to meet their
commitments, and as national and regional markets for ERs
are put into place, notably in the UK and Denmark (2002),
and the European Union (to start trading in 2005). Notably,
Governments and private-sector parties are actively seeking
to purchase project-based ERs under CDM and JI for com-
pliance, as CDM/JI reductions enter the market replacing
non-Kyoto compliant ERs generated for demonstration in the
early years of the market. In addition, a class of high value,
low volume ‘retail’ ERs, not intended for compliance at all,

poorer developing countries, but there may be some scope
for JI projects in the poorest regions of countries with EIT.

The BioCarbon Fund (BioCF)

The BioCarbon Fund is the latest carbon fund the World
Bank is in the process of establishing. On the 12 September
2003 the World Banks board approved the creation of the
fund, which is now open for participation. The BioCarbon
Fund will focus on carbon conservation and sequestration ac-
tivities in the agriculture and forestry sectors whilst demon-
strating that carbon finance can support the objectives of the
UN Convention on Biological Diversity, the UN Convention to
Combat Desertification and other relevant international initia-
tives and treaties.

Carbon Finance Assist

The sole purpose of the Carbon Finance Assist (CF-Assist)
program is to address the host country’s needs to actively
implement the Kyoto Protocol flexible mechanisms. The CF-
assist Program will represent the World Bank's integrated
capacity building effort in carbon finance.

Projects to date

By august 2003, the projects under development amount to
about US$275 million in potential ER purchases, which
represents approximately US$2.6 billion in underlying finance
which can be expected to be invested in CDM and JI pro-
jects. The greatest challenge prospective project participants
have faced has been locating this underlying finance.For
more information on the World Banks Carbon Finance activi-
ties see the website gateway www.carbonfinance.org.

but rather to offset specific products, services or events has
emerged.

Future prices in the market for ERs are very difficult to predict
because of uncertainty about key supply and demand fac-
tors. Notably, Russia’s ratification (and hence the Kyoto Pro-
tocol's entry into force) would affect both supply and demand.
Demand would increase as industrialized countries would be
required to abide by their Kyoto Protocol commitments to re-
duce emissions. Supply would also increase because Russia
(and certain other economies in transition) has substantial
surplus ER allowances—over its quota set in the Kyoto Pro-
toco—that it can sell to other industrialized countries. How-
ever, the appetite for such allowances is unclear, as some
prospective purchasers are considering requiring a major
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share of their quotas to be met by actual, measurable ERs
such as those sourced under CDM and JI or domestically,
rather than by surplus Assigned Amount Units. Another major
consideration is the possibility that the US may at some point
impose National GHG emission limits', within or outside the
Kyoto context. Negotiations about a future commitment pe-

3 Challenges for JI countries

Under the Kyoto Protocol, Joint Implementation and Emis-
sions Trading is open only to countries included in Annex | of
the UNFCCC or Annex B of the Kyoto Protocol. Thirteen
ElTs are included in the group of Annex | countries and are
expected to become the main suppliers of ERUs and As-
signed Amount Units (AAUs) under JI and international
Emissions Trading.

Similar to the CDM, JI is a project based mechanism, which
allows potential project participants to invest in a project ac-
tivity that reduces emissions relative to a baseline. The dif-
ference between the baseline and the actual emissions can
be verified as ERs and sold to potential carbon purchasers.
Whereas Certified Emission Reductions (CERs) for CDM
projects will be issued by the Executive Board of the CDM,
the transfer of ERUs for a JI project requires not only country
approval but also the transfer of ERUs from the national ac-
count of the host country to the project participants’ accounts.
The JI host country therefore has an important part in the ul-
timate success of the project. The JI country may promote
project development by offering contracts which back the
transfer of ERs by a sovereign guarantee to transfer AAUs or
ERUs. The country may also enter into agreements which
facilitate the trade of AAUs, whereby this trade may be linked
to a climate friendly project activity or a green investment
scheme.

Through a strategic management of their AAUs EITs may
multiply the benefit that the Kyoto mechanism offer to them.

Track One JI

The 7th Conference of Parties to the UNFCCC (COP7)
agreed on modalities and procedures for the implementation
of Article 6 (JI) in decision 16/CP.7 (part of the so called Mar-
rakech Accords)? Projects starting as of the year 2000 are

" Individual States in both the US and Australia have implemented,
or are planning on implementing State wide GHG caps.

2 These studies will be available on the CF website at
http://www.prototypecarbonfund.org document library.

riod beyond 2012, which are scheduled to begin in 2005, will
also be a key driver of carbon prices.

More information on the current state and trends of the car-
bon market can be found in the executive summary of two
studies commissioned by PCFplus and available on PCF
website.2

eligible as JI projects and ERUs shall only be issued for a
crediting period starting after the year 2008.4

General participation requirements for JI are that the coun-
tries involved have informed the UN Climate Convention Se-
cretariat of their designated focal point for approving JI pro-
jects as well of their national guidelines and procedures for
project approval, including consideration of stakeholder
comments and procedures for monitoring and verification.

Marrakech Accords also provide for two possibilities for veri-
fying ERUs, either:

o By the host Party if it meets the eligibility requirements
(Track One)
OR

o Through verification procedure under the Article 6 super-
visory committee (Track Two; CDM like procedures).

The main difference between Track One and Track Two of JI
is that under Track One the host Party may verify reductions
from an Article 6 project as being additional. Upon such veri-
fication, the host Party may issue the appropriate quantity of
ERUs. In other words, no independent verification of ERs is
required.

Also, in contrast to Track Two JI, under Track One JI project
participants justify their own choice of baseline and monitor-
ing methodology and they do not need any approval by the
Article 6 supervisory committee or independent validation.
Furthermore, under Track One JI no independent Determina-
tion (equivalent to validation in CDM) is required. Instead,

©w

First Conference of Parties serving as a Meeting of the Parties
(COP/MOP1), convened after the entry into force of the Kyoto
Protocol, will formally adopt the Guidelines for the implementation
of Article 6 (i.e. decision 16/CP.7). COP/MOP1 will also establish
the Article 6 supervisory committee. Any revision of the Guide-
lines shall not affect ongoing JI projects.

PCF agreements include the purchase of ‘early credit' emission
reductions, which, based on the host government’s approval and
guarantee, will eventually result in a transfer of AAUs in an
amount equivalent to the emission reductions generated between
the commencement of the project and January 1, 2008.

~
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project approval, baseline setting and monitoring are gov-
erned by the National Guidelines of the host Party.

Track One Jl is a hybrid between emissions trading under Ar-
ticle 17 of the Kyoto Protocol (the cap-and-trade-system) and
a project based approach (Baseline-credit-system), where
one party to the system determines the amount of the ERs
generated. This is possible only because ERUs are issued
through the conversion of AAUs into ERUs. The hosting party
therefore remains liable for the ERUs it issues as it operates
under the cap and trade system established by the allocation
of assigned amounts under the Kyoto Protocol. Only the
CDM, which is implemented in countries without emissions
targets, follows a pure baseline-credit-system, where an in-
dependent party verifies the amount of emission reductions
achieved. JI with its two different grades is a project based
mechanism which operates under a cap, and where it is
therefore tolerable that the host country, which is eventually
liable for meeting its commitments under the international re-
gime, assumes the responsibility to manage its Assigned
Amounts and verifies possible emission reductions under the
streamlined version of JI.

In fact, Track One JI and Emissions Trading follow a very
similar set of rules. In general, the requirements formulated
for transactions under Article 17 of the Kyoto Protocol apply
also to Track One JI (commitment period reserve require-
ments). Yet, the main difference remains: The Project. Under
Track One JI a concrete project activity is implemented which
claims to reduce GHG emissions. The hosting party confirms
this view by verifying the amount of emission reductions
achieved. Those will be issued and transferred as ERUs.
Emissions Trading is not linked to any achievement of emis-
sion reductions on the ground.

Greening AAUs

Of special relevance in this context, are different schemes
that link the purchase of AAUs under Article 17 of the Kyoto
Protocol to some green investment scheme. Some OECD
countries have signaled that have little appetite to purchase
“hot air”. Instead they expressed strong preference for pur-
chasing only greened AAUs, which is interpreted as linking
AAU purchases in some transparent way with investments
and activities which give rise to actual greenhouse gas emis-
sions reductions. One solution to ensuring the environmental
integrity of Article 17 transactions appears to lie in reaching
agreement with EITs with a significant surplus of AAUs
against their emission targets to sell some of these AAUs
forward against a stream of anticipated ERs which will credi-

bly be achieved after 2012. This concept of ‘late crediting’
would help realize significant investments in IETs without
compromising the environmental credibility of the regime es-
tablished by the UNFCCC and the Kyoto Protocol.

How to link to the EU ETS?

It is so far unclear what implications the EU Emissions Trad-
ing Directive will have on JI project activities that would also
fall under the coverage of the Directive. Although JI projects
can generate ERUs only after 2008, there has been consid-
erable activity in developing and implementing activities that
have obtained government approval and are recognized as
activities under Article 6 of the Kyoto Protocol. Project
agreements govern the acquiring of ERUs, and the govern-
ments have agreed to transfer ERUs for the emission reduc-
tions generated by these projects. A number of these project
agreements also include the purchase of ‘early credit’ emis-
sion reductions, which, provided that the host government
has declared its approval, will eventually result in a transfer
of AAUs in an amount equivalent to the emission reductions
generated between the commencement of the project and
January 1, 2008.

Some of these projects will also fall under the scope of the
EU ETS. The proposed EU Linking Directive which links the
EU Emissions Trading Scheme with the mechanisms estab-
lished under the Kyoto Protocol will have to deal with this
situation. It will have to regulate whether these projects will
still be treated as JI projects which would involve a transfer of
ERUs between states, or whether they will fall under the Di-
rective and receive an allocation of allowances. Besides
regulating the import and export of CERs and ERUs in the
EU ETS, one of the objectives of the Linking Directive will be
to avoid double counting of the reductions generated by one
activity.5 Different alternatives on how to treat JI projects are
under discussion, and only the eventual text of the Linking
Directive will provide us with a definitive answer on this ques-
tion.

Conclusion

It is expected that EITs will have significant volumes of spare,
or additional AAUs once actual emissions are calculated and
AAUs issued into the National Registry. It is clear that EITs

5 Such a situation might occur, for example, if a significant renew-
able energy JI project that is not covered by the EU ETS, would
displace coal generated electricity and thus reduce the activity
level of a coal plant. This scenario would free up some EU Allow-
ances from the coal plant for trading under the EU ETS as well as
generate ERUs for the JI Project that could be imported to the EU
trading system.
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need to have a comprehensive strategy on how their manage the EU Trading Scheme will play in their strategies will vary.
their AAU asset and which mechanisms they want to use for Formulating such a strategy may not be easy however, es-
the maximum benefit of the global climate and their domestic pecially given the blurred borderlines between the three
economies. The respective roles that Track Two and Track mechanisms.

One JI, Article 17 International Emission Trading, as well as

What is Carbon Finance

Why carbon finance?
World Bank Carbon Finance Projects
Cornerstones of CDM/JI Projects

Carbon Finance and The World Bank

Chances, Experiences, Lessons Learned

Special challenges for JI Countries

Charlotte Streck
September 22, 2003

CTI Capacity Building Seminar
for CEE/FSU Countries
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 do we care about the carbon market? Carbon Market Volumes

» Climate change threatens the poorest
disproportionately
e An efficient global carbon market would:
— address source of problem
— harness OECD funds to environmentally-friendly
projects in client countries

— lower the cost of compliance

Estimated volumes transacted (MtCO2e)

2000 2001 2002
{est)
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World Bank Carbon Finance at a Glance

Prototype Carbon Fund: US $180 m
funding: 17 private companies and 6 : :
sovernments Project Portfolio Development

NCDMF: Euro70-140m funding: NL

T A facilities: Carbon Finance Assist

49 projects approved to date, US$270 m

Slide 5 Slide 6
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Technelegical Distribution of Active PCF Pipeline Projects
Total of Approx. US$ 221 Million
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Carbon Transaction Structure
[ e ]

Participants’
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Country

i Permits, etc.

 and transfer
risk
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Change in IRR with Carbon Finance
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Nature of Carbon Financing Contract
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Power Purchase Agreement
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Purchase Agreement

Project IRRs,

Change inIRR @ $3TC02
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Asset Creation and Quality Control

On Baselines, Monitoring and
Calculation of Emission Reductions
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Pricing of Emission Reductions

* Price range offered depends on the
— Price signal in the market
— Willingness to pay of the buyers

* Price outcome in a project depends on risk sharing in
the contracts including
— Regulatory risk (e.g. Kyoto Protocol entry into force,
eligibility of proje
— Project performance and delivery risk

Slide 10

Project development summary

Total project development activity under carbon
finance is of the order of $ 275 million of purchase
— Thig needs a total investment of $2.6 billion;
— the underlying finance for the projects is the biggest
challenge
Carbon finance has significant impact on more
projects involving powerful greenhouse gases (eg.
HFCs, PFCs, and SF6)
— Waste management has the greatest convergence of carbon
finance impact and development impact
— nitric acid manufacture, aluminum smelting are attractive
due to impact of carbon finance but do not have direct
sustainable development benefits
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Notien of additionality and baseline

would

CDM proje
ohservable)

Years

Slide 14




28

Charlotte Streck

How to measure ERs?

monitor using
time indicators
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Baseline
method

Monitoring
method

ER
Simulation

‘” WB Carbon Finance: Internal document review ‘".7 Information on:
Experts, Meth Panel, Executive Board: .| * proposed
7 5 ject
Review and approval of new methodologies Lot
* project
context

| Operational Entity: Validation of project ‘-— - legal & other
constraints &
requirement
* country and
sector back-
ground
Final Validation Opinion o JICDM
modalities

Operational Entity: + st
Verification of emission reductions
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5 (1) For the purpose of meeting its commitments under
Article 3, any Party included on Annex I may transfer
to, or acquire from, any other such Party emission
reduction units resulting from projects aimed at
reducing anthropogenic emissions by sources [... |

6 (3) Any Party included in Annex I may authorize legal
entities to participate, [... |, in actions leading to the
generation, transfer or acquisition under this Article of
emission reduction units.
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First Track JI

¢ Upon the fulfillment of an additional set of
requirements (registry, inventories, AAU
accounting):
A Host Country may issue ERUs

Slide 21

Slide 16

Lessons from PCF:
Severe constraints to market development

Expand “core” carbon market 2 PCF,
NCDF, OECD funds

Extend carbon finance to the poorest >
CDCF

Demonstrate carbon finance for sinks 2
BioCF

Build capacity for CDM/JI & CF-Assist
“Walk the talk”® =» Climate Protection

i m IS

Slide 18

Marrakesh Accords

D. Participation requirements [Decision CP 16]

20. A Party involved in an Article 6 project shall
inform the secretariat of:

(a) Its designated focal point for approving
projects pursuant to Article 6, paragraph 1(a);

(b) Its national guidelines and procedures for
approving Article 6 projects, including the
consideration of stakeholders' comments, as well as
monitoring and verification.

Slide 20

Who guarantees the environmental
credibility?

First
Track JI

Host Country Operational Entity

Host C‘_Dlllltl‘}' KP Operational Entity ER
Compliance Verification

Slide 22
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Lead Time and Uncertainty Constraints

Challenges for JI Countries

on Project-Based Mechanism

5 year average

Setting up Registries

Submitting Inventories

Accounting for AAUs

Comply

Setting up the relevant Institutions

Creating efficient processes

Managing AAUs - 201
Second Commitment Period Rules and 4 = Start

Targets Need to be decided by 2006 to Constriction:
ensure continuity in CDM Market
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Lead Time ":llld Uncertainty Co.nstlamts Constraitits. o AALT salss

on Project-Based Mechanism
DL Ll st, JI is still small and 2008-2012 delivery

constrained by project lead time

AAUs purchase 1s only realistic option to fill

OECD compliance gap

Constraints in OECD on AAU Purchases:

* Lack of atmospheric benefit hence environmental inte grity
¢+ Concern about where the money would go

Hence AAUs need to be “green
Opportunity: $10-20 billion in sales of AAUs and

IF NO Decision; No Incentive beyond ¢ = Start $50-100 billion 1n underlying investment capital
2012, Construction

Window: 3years|gtid Hydro, Geothermal, Coal lo Gas Power
=

201
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“Greening” AAUs Climate Change Strategy

* Many definitions possible How to achieve targets?
g2

* Basic requirements: How to manage additional AAUSs?

— Funds from AAU rould not increase GHG emi E o e - . -
‘ ) . Monitoring of compliance and enforcement
— Are transparently linked to policies, measures and proj =

that would reduce GHG emissions Policies and measures
— Are monitorable in t-erms ‘t ERs ) How to link to the EU ETS?
¢ Perhaps need matching AAUs bought one-for-one

ERsméhiovedusinglimds Famsdle How to foster additional investment?

Slide 27 Slide 28

Questions?

rldbank.org

.carbonfinance.org

Slide 29
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Joint Implementation:

Relationship to and Compatibility with the Emission Trading Scheme

Franzjosef Schafhausen
Federal Ministry for the Environment, Nature Conservation
and Nuclear Safety, Berlin

with the Emission trading scheme

by
Franzjosef Schafhausen

Berlin

onh the occasion of the workshop

Climate Technology.

September, 22th 2003
Tutzing

Joint Implementation — relationship to and combatibility

Federal Ministry for the Environment, Nature Conservation and Nuclear Safety,

CTI Capacity Building Seminar ,,Climate Technology
and Energy Efficiency — Challenges and Chances for

Flexible Mechanisms

Flexible mechanisms

FCCC (199211994) Kyoto Protocol (19{17)

Activities implemented jointly project-hased emissions-based

Pilot phase from 1995

Joint Clean issions trading
Mechanism
Art. 6 Kyoto Protocol  Art. 12 Kyoto Protocol  Art. 17 Kyote Protocol

useathfmm 2008 useabie fmm 2000 useabie from 2008
hetween i fal between i i between
countries and developing countries

countries

Slide 1

Slide 2

Different levels of action

IET — issi trading
(Art. 17 KP)
NL ERUPT and NL CERUPT
activities by Austria, Denmark and France
indirect effects on the NAP

Parties of the Kyoto — Protocol

ET Directive and linking Directive — use of ERU‘s and CER's to
fulfill the reqirements under the ET Directive

Reservations

Reservations by the Commission
environmental integrity — lowering the incentives for
domestic action

market distortions
Reservations by the environmental NGO‘s
Linkage could undermine the incentive for domestic action

quality of ERU"s and CER's (,,Golden Standard* based
mainly on reneweables)

Slide 3

Slide 4

Support

yisi d to use Jl and CDM to fulfill ist
requirements under the ET-Directive

Experiences during the AlJ Phase
Expectations that JIl and CDM could lower the costs dramatically

No additional conditions: Kyoto Protocol and Marrakesh Accords

Contents of the Linking Directive

Making ERU's and CER's the European currency ,,allowance® —
the conversion of Jl and CDM into allowances

Exclusion of credits: nuclear, sinks (LULUCF)
— whats about ,large hydro“?

Quanitative ceiling? 6 % of the total quantity of allowances
allocatedby the Member States under the ET-Directive — maximum
level of for example $ % ? — the supplementarity issue

Commission: The Iinki'r\lng Directive could lower the Compliance
costs by annually 500 Mio. €

Slide 5

Slide 6
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The EU burden sharing (Art. 4 KP)

Global GHG Market

Member State Per-capita Burden sharing | Development Distance to
emissions in 2008 -2012 1880 - 2000 target
+ By the end of 2002, approximately 150 million t CO, equivalents 1950 (In'f)
had been traded Belgium 136 75 % +62%
+ Since 2001, the market for GHG certificates has received a Defitiarl L1 sl o2t
% Germany 15.1 -210 % -18.9 % -21%
significant boost -
. France 95 0.0% -1.7% +17%
+ UK and DK allowances since October 2001 Great Britain 126 125 % 126 % XL
+ The Marrakesh Accords have enabled countries to sell CERs, Greece 10.2 +26.0% +23.8% +12%
ERUs and AAUs Iretand 15.2 +13.0% +29.0 %
+ Since December 2002 (Cummun Posmnn of the Council) and July Haly 9.1 -65% +41%
2003 (Compromise bet Pali and ¢ ) Luxembourg 369 280 % _451%
interest in EU allowances is incresing 120 6.0 % +3.1%
- Ratification of the Kyoto Protocol by Russia will lead to a speedy AUSTIA 2190 e
development in the European market Portugal 63 #2200 +a01 %
Sweden 8.1 +40% 17 %
Spain 78 +15.0% +348%
EU total 114 -80% -35%

Slide 7 Slide 8

Potential Buyers — Potential Sellers Prices

EU-Member CGHG emissiens | GHG emissiens | Target Distance te
State e 2000 Commodity Type Vintage Year Price per ton COyeqiy-
Belgiurm 143.1 151.9 1324 ~ —
Denmark 69.4 685 518 ;e:ﬂe‘:_ Emlss\:’tér'; .
Germany 1222.8 991.4 966.0 edUctonsin s
Finland 774 74.0 771 Annex-| VERs 1991 - 2007 $060-%1.50
France 551.8 542.3 551.8 Annex-1 VERs (JI} 2008 - 2012 $165-$300
(eece i 1294 130 Nen-Annex| VERs (CDM) | 2000 - 2001 $115-$483
el e o 2 NLERUPT 2008 - 2012 5440-6799
Haly 5221 543.5 488.2 :
: e = =5 Compliance Tools
Austria 774 798 673 CERs 2000 - 2012 $200-$6.00
Portugal 65.1 84.7 827 ERUs 2008 - 2012 €400- €500
Sweden 70.6 69.4 734 AALs 5008 - 70713 $700
Spain 286.4 386.0 329.4
Unted Kingdom 7425 FYTY] 5497 EU allowances 2005 - 2012 €450

2103 216.9 1977 DK allowances 2001 - 2002 $040- %450

UK allowances 2002 $12.80
UK allowances 2003 $9.60

Slide 9 Slide 10

Market potential Present obstacles
« Forecasts for 2010: up to 200 billion $ * Poor information among potential market participants
* Lack of infrastructure
- Liquidity depends on + Transaction costs still very high
fungibility between the various compliance tools or * Uncertainty Vf"_th regard to recognition by the EB
systems (EU, IET, national systems, e.g. in Japan) * Overall conditions are at the moment unfavourable
overall conditions with regard to the emission trading - National Allocation Plans will not be submitted until 31
March 2004

systems (US, quality of emission limits for operators in > o o 5 e
the EU system, options for the use of ERUs and CERs) - National implementation underway — legal and institutional
framework still largely unclear
o 3 ) + EU - framework for inclusion of ERUs and CERs still under
« Potential investment volumes are enormous — in Russia discussion (Council and Parliament) — Question of
alone, rehabilitation requirement over the next decade restrictions {project-based and quantitative)
estimated at several hundred billion Euros
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Germany'‘s position Germany'‘s position
+ Domestic action has priority + Transaction costs {still?) very high, particularly for small and
- Use of Kyoto M - is of supf v nature medium-sized projects
+ Intensive participation in the AlJ pllnt phase . P i Skylla and Charybdis: On the
+ Great interest within the u A ity in the use one hand, earl pamcl sation in a new market seems advisable;
of JI and CDM, but no p of any requ that go on the uther the overall framework and resulting opportunities are
beyond those adopted in Marrakesh — No acceptance of ,,Golden not yet fully recogmsable
Standards**
+ Federal Government is interested in ambitious projects, + Huge lacks of information
particularly in the areas of improving energy efficiency and use of .
renew_'able energies — The issue of sinks is viewed with a rather . Financial service providersébanking and insurance community)
sceptical eye still reluctant to get involve:

+  Environmental NGOs are very hesitant

+ Overall expectation is for slow development of the market!

Slide 13 Slide 14
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Interest in the national system

Current activities include

Project-b; d i JI, CDM, ic offset
J]
projects)

Quality assurance within the national system

Verification of corporate to g
gas emissions

Possible demand in Germany

« Establishing buffers for various distances to target for the period
2008 — 2012

+ Substitution for phase out of nuclear energy

+ Use of ERUs and CERs for a national emission reserve within the
Germman NAP

+  Climate al travel, i ing flights — Opportunities for
developing new products and for product differentiation

+ Support for foreign trade activities

+ In the longer term: Contribution towards achieving long-term
climate protection goals - D: 40 % reduction of greenhouse gas
emissions by 2020 compared to 1990 levels

Slide 15

Slide 16

Enabling strateqy — providing tools

Guidelines for the assessment of JI and CDM projects

- Introduction

- Volume I: Brief check for project ideas, including guidelines

for brief documentation

- Volume II: ideli for ting project d

{Project Design Document — PDD - )

- Volume lli: Annex including aid (glossary, definitions,
ission factors, thodical advice)

- Online version under : brief check, PDD, Excel

calculations of emission reductions in a dialogue format

Practical test sucessful — Instrument already in use

Thank you for your attention!

For more information see: www.bmu.de

Slide 17

Slide 18
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Clean Development Mechanism in Central Asia

Dr. Liliya V. Zavyalova
Technology Transfer Agency, Uzbekistan

1 Briefly about Central Asia

The countries of Central Asia (CA) are situated in a basin of
the Aral Sea. The region is sadly known due to ecological
disaster caused by catastrophic drying up of the Aral Sea.
The CA countries are distinguished by natural and climatic
conditions, national traditions, population etc. (table 1). But,
for all that, there is the Soviet past which united them in spite
of existing differences in the chosen models of economical
development. The countries encounter often the same prob-
lems, especially in energy sector. Modernization of the na-

Table 1: Selected indicators for 1997

tional energy systems inherited from the past requires in-
vestments on a scale that countries cannot afford. In this re-
spect, there is need for transfer of technologies and funds
from industrialized countries to the region and the CDM could
catalyze such a development process. It is important to no-
tice that the energy sector is the biggest domestic source of
GHG emissions in the region with Kazakhstan and Uzbeki-
stan emitting 83 % of total CO2 emissions (46 and 37 % re-
spectively).

Kazakhstan Kyrgyzstan Tajikistan Turkmenistan Uzbekistan
Population, mio 15.80 4.64 6.02 4,66 23.67
Total square, thousand km? 2719.40 198.50 143.00 488.10 447.70
CO2 emissions, Mt’ 126.65 6.44 5.73 31.39 102.12
COz2/pop., tCO:/capita 8.02 1.39 0.95 6.47 4.31
CO2/GDP, kgC02/90 US$ 5.23 3.81 3.1 6.69 5.02

"CO2 emissions from fuel combustion only

2  Climate policy in the countries of Central Asia

All the countries of Central Asia are the parties of the UN
Framework Convention on Climate Change (UNFCCC). Kyr-
gyzstan, Turkmenistan and Uzbekistan ratified the Kyoto Pro-
tocol (KP). The CA countries were not included in Annex 1
like Russia and Ukraine and have not the commitments un-
der the Kyoto Protocol. Four of them are CDM countries. Ka-
zakhstan has applied for inclusion in the Annex 1 list of the
UNFCCC. It was decided at COP-7 that the Annex 1 status
would become valid provided that the country ratifies the KP
and that the Protocol will enter into force. Kazakhstan is pre-

3  Capacity building activity

The CA countries were successful in implementing the na-
tional communications under the UNFCCC. The national in-
ventories of GHG emissions have been conducted and policy
and measures for GHG emission reductions in the different
economy sectors were estimated. The process of implement-
ing the national communications can be considered an im-
portant exercise in the various governmental and non-
governmental organizations.

paring for hosting JI projects and has already confirmed
some investments.

Table 2: Ratification of the UNFCCC and the Kyoto Protocol

Country UNFCCC Kyoto Protocol
Kazakhstan 17/05/95 12/03/99 (signing)
Kyrgyzstan 25/05/00 13/05/03 (ac)
Tajikistan 07/01/98

Turkmenistan 05/09/95 (ac) 11/01/99
Uzbekistan 20/06/93 (ac) 12/10/99

Table 3: Climate projects implemented in CA countries

Donor Projects Country
GEF/UNDP | First National Communication | All
GEF/UNEP | (1998- 2003) countries
UzNSS (1998) Uzbekistan,
World Bank | 27N (2003) Kazakhstan
Switzerland | UzCDM (2000) Uzbekistan
Removing barriers in district .
GEF/UNDP heating sector (1999) Uzbekistan
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Uzbekistan is the only country that implemented the CDM
studies. National CDM strategy study (UzNSS) and case-
study (UzCDM) aimed at providing a better understanding of
the CDM in Uzbekistan and its implication as a market-
oriented instrument. The studies assessed the potential of
Uzbekistan’s portfolio in the global carbon market. Moreover,
they are addressed to other questions, such as the function
and tasks of the national CDM institution.

A considerable influence of promoting the UNFCCC ideas in
Central Asia has been made by the USAID program “Envi-
ronmental Policies and Institutions for Central Asia” (EPIC)
that acted in 1998-2000. Among other things, the program
was aimed at conducting training courses and developing a
Manual for Project Development: GHG Emission Reduction.

Kazakhstan and Uzbekistan are included in Caspian Basin
GHG Training Program (CTP) funded by Canadian Interna-
tional Development Agency (CEDA). The CTP has provided
practical training in the setting of specific CDM projects. The
program will include the actual preparation and implementa-
tion of small CDM projects and development of the substan-
tive CDM projects for submission of IFI financing.

No doubt, capacity building activity in the region plays an in-
creasingly important role in CDM progress. But, unfortu-
nately, there is no good continuity among the programs. It
concerns both training materials and a team of national ex-
perts. It is a rather typical case when activity of a new pro-
gram duplicates partly its previous one. The other weak point
of capacity building programs is the problem connected with
a quality of translation. The great majority of local experts do
not know English and inaccurate translation brings additional
confusion in understanding of CDM training materials which
are fairly complicated themselves. Every now and then, it is
difficult to grasp the essence due to corruption of the text
even for CDM specialists.

A general lack of awareness may cause in the countries to
not fully exploit their potential for CDM projects. Latin Amer-
ica is making the biggest strides in CDM: the region has been
gaining experience in actual projects and has raised aware-
ness amongst local people. They are successful in attracting
CDM investors. The countries has a huge potential seems to
be lagging behind, suffering from a general lack of aware-
ness by both government and business.

4  What could the CA countries offer at CDM carbon market?

National inventory of GHG emissions and sinks would help to
estimate, for the first time, who and in what quantity releases
GHG and what steps should be taken to reduce such emis-
sions. Special assessments of potential on GHG emissions
reduction have not yet been fulfilled by Kyrgyzstan, Tajiki-
stan, and Turkmenistan. These calculations are supposed to
be done within the development of national action plans in
the near future.

Existing assessments show that energy efficiency and en-
ergy saving measures in the CIS countries allow to reduce
total emissions of CO2 by approximately 10 %. Then, it could
be reduced by Kyrgyzstan — 640 thousands, Tajikistan — 573
thousands and Turkmenistan 3 millions of CO2 from fuel
combustion only.

In Uzbekistan, the assessments of a potential for CDM pro-
jects were carried out in the “Study of Uzbekistan Strategy for
GHG Emission Reduction” (UzNSS) in 1998; Switzerland
“Uzbekistan: Capacity Building on Clean Development
Mechanism” in 2000; and GEF/UNDP “Initial National Com-
munication of Uzbekistan under the UN Framework Conven-
tion on Climate Change, Phase 2" in 2001.

Despite discrepancies in assessments caused by differences
in applied approaches, the main conclusion of all reports can
be - Uzbekistan has a remarkable potential for GHG abate-
ment. Implementation of proposed actions by 2010 can re-
duce CO2 emissions to 16.4 million tons (pessimistic scenar-
ios) or 33.5 million tons (optimistic scenarios). Specific cost
per 1 ton of CO2 abatement varies from 0.8 to 21 USD.

5 Favorable areas for CDM projects in the CA countries

According to the national communications, the Central Asia
region has a promising potential of GHG emissions reduction
in developing renewable resources and implementing energy
efficiency measures. There are a lot of plans developed for
different economy sectors which include energy efficiency
measures but no finance to carry them out. Firstly, it con-

cerns generation, transmission and consumption of electricity
and heat. Introduction of a CDM component in conventional
investment projects can make them more cost-effective and
attractive to investors.

Central Asia having great resources of renewable energy is
behind the most of developed countries in using it. Theoreti-
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cally, the national governments are ready to back develop-
ment of renewable energy but, in reality, the support is too
small. The situation can be explained by both the financial
problems of transition period and a weak institutional and le-
gal base. Potential investors are not interested in putting
money in RE projects either. But, in the case of a CDM pro-
ject financial feasibility of the project can be increased by the
carbon proceeds.

Taking into consideration, that small-scale CDM projects are
favorable in early CDM period, renewable energy and energy
efficiency is the best realm for the CDM projects in Central
Asia. Suggested areas for CDM projects are:

Renewable energy:

o Solar energy for rural communities and remote areas

o Small hydropower

o Solid waste management

EE projects:

o District heating

o Energy efficiency at energy production side

o Energy efficiency at demand side

o Energy efficiency at fuel extraction and transportation side

In addition, above mentioned GHG abatement projects have
tremendous social and environmental effects and that is an
important condition for financing via international finance in-
stitutions (EBRD, UNDP, ADB, World Bank).

6  What is the driving force for CDM projects in Central Asia?

Firstly, the countries can receive additional income from
GHG emissions selling. The expert assessments have indi-
cated that five-year proceeds from selling CERUs (Euro 3-5
fton CO2-eq.) could cover investment costs from 10 % to 100
% depending on the CDM project type. The following figures
were obtained in estimating the proceeds of the CDM pro-
jects in Uzbekistan. Table 4 shows that, in case of EE pro-
ject, sufficient carbon income will be only received under US$
10 per ton of CO2. But none the less, the carbon income will
increase economical benefits of these projects.

Table 4: Carbon income of implemented and
proposed CDM projects in Uzbekistan

Second, the CDM is a major incentive for stimulating tech-
nology transfer. Participation in CDM projects is a good
chance of renovating out-of-date equipments and introducing
new technologies for local enterprises in the CA countries.
An appearance of new technologies will make domestic pro-
ducers think of modernization of their capacities if they want
to be competitive at market. Besides, CA countries will able
to create opportunities to alleviate poverty through CDM pro-
jects that use sustainable technologies.

Finally, CDM investments will leverage private capital and di-
rect carbon finance to projects that benefit local communities
and enterprises. CDM will encourage investments in renew-

i e able energy to a greater extent than emissions trad-

investment costs Crediting | ing will do. Besides direct benefits, a CDM project

US$3 | US$5 | USS 10 time gives a number of secondary advantages for the CA

Andijan District 4 6 19 9 countries. One of them is a grant and consultations
Healtlmg PTOJ‘?Ct (2004-2012) | provided by investor for developing FS. Moreover,
I{l\gg?iig g'rsotjr(';étt 6 10 20 10 the process of CDM project implementation can be
Construction of Small Hydropower g " % 0 considered as building local capacity to benefit from
Stations in Samarkand Oblast carbon finance and to attract investors. It is impor-
Reconstruction of Small Hydro- 14 23 46 10 tant to stress that all CDM projects should be aimed

Station in Fergana Valley : i ;

POV at advancing sustainable development while reduc-

ing GHG emissions.

7  Could the CA countries be competitive at a carbon market?

The main reason for a favorable view for host countries is
their policy concerning CDM. In this regard, particularly im-
portant is to know how forthcoming a host country is in ap-
proving CDM projects. The overall investment climate of a
CDM country comes as second considerable factor, and
techno-economic potential as third. Other important criteria

are whether host countries have adequate experience with
and/or knowledge about CDM projects. According to Point
Carbon research, the CER revenue is rarely the deciding fac-
tor for a project developer to invest in a CDM project. The
overall economic and financial feasibility of the project is
much more important.
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Ranking of the potential CDM/JI countries is based on four
main indicators used by Norwegian Point Carbon Institute
under assessment of the potential for JI projects in Central
and Eastern Europe - (1) potential CDM/JI project pipeling;
(2) political and institutional environment for COM/JI; (3) gen-
eral investment climate, and (4) past experience with AlJ and
CDM projects.

A portfolio of climate mitigation projects was elaborated in
Kazakhstan and Uzbekistan. Tajikistan and Turkmenistan
have a list of the measures for climate mitigation. National
action plan will be worked out in Kyrgyzstan next year. Spe-
cial climate body responsible for carrying out climate mitiga-
tion projects was only established in Kazakhstan. It is
planned that national CDM center will be set up in Uzbeki-
stan at the end of coming year. There are no special institu-
tional arrangements in the other CA countries yet.

A share of direct foreign investments is not very big in na-
tional economies of the CA region. This is a clear indication
of the high risks that potential investors face in these coun-
tries. Other measures of investment risks are the credit rating

8 Market for CDM in Central Asia

The current scenarios of global carbon market show that de-
mand for CERs will be limited. But the same time among ap-
proved JI and CDM projects (planned and ongoing), the last
consist of 70 % (8 and 18 respectively).

The existed average carbon price at US$ 3.5 (range from 2
to 5 US$) is not favorable for host countries yet. But, never-
theless, even in this case, the revenues from methane cap-

and other investment indicators by rating organizations. The
CA countries are not included in the list of the countries rated
by Moody’s, Fitch and the world competitiveness yearbook of
IMD in contrast e.g. Russia and the Baltic countries. These
indicate that the potential investment risks are high.

A downside for the Central Asia’s countries is the little ex-
perience with AIJ/CDM projects. Actually, only Kazakhstan
and Uzbekistan have an experience with emission reduction
projects.

Preliminary assessments point out that Kazakhstan is more
attractive for JI projects and Uzbekistan for CDM projects.
Kazakhstan scores high because of its large projects poten-
tial, especially in energy sector, its more favorable invest-
ment climate compared with other CA countries and their fast
growing economy. Another advantage of Kazakhstan is its
favorable institutional capacity. Uzbekistan has a big poten-
tial for CDM projects but lack of institutional arrangements
and high investment risks make this country less attractive
for CDM investors, especially private ones as yet.

ture CDM project can cover investment costs during 10 years
crediting time.

The potential investors for Central Asia could be carbon
funds of the World Bank (PCF, CDCF); the Netherlands car-
bon funds; CDM/JI programs and carbon funds in Austria,
Germany, Canada, Japan, Switzerland and etc.

9  What do the CA countries need for being partner in CDM project?

It should be emphasized that there are several conditions be-
ing obligatory for participating in the CDM. Parties are re-
quired to establish Designated Focal Point, develop guide-
lines and procedures for approving CDM projects. These first
steps should be done as soon as possible if a country
wanted to be successful in the CDM.

According to the Marrakech Accords, a party should set up
national authority which must:

o confirm that the host country voluntarily participates in
CDM through the project;

o state that the project promotes the host country’s sustain-
able development;

o make sure that the environmental effects have been suffi-
ciently taken into account.

9.1 Institutional capacity

A transparent and stable institutional set-up would generate
international demand for CDM project implementations. It
would be sensible if national authority consist of two bodies:
a national CDM Council and a CDM Center (figure 1). The
CDM Council will be build up to coordinate the whole work
and deal with the development of national policies, strategies
and guidelines regarding CDM activities. The CDM center
being secretariat of the CDM Council would be a technical
implementing agency.

The members of the CDM Council could be representatives
from key ministries, industry, banks, regional government
bodies, NGOs and individual experts.
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Figure 1:  Scheme of national authorities
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The CDM Council should be responsible for:

o coordinating and monitoring CDM activity in the country

e approving national CDM strategy, guidelines and proce-
dures

e issuing national CERUs

o cooperating with CDM Executive Board and other interna-
tional CDM bodies and funds

o signing Memorandum of Understanding with potential in-
vestors

The CDM center makes publicity available information on
proposed CDM projects, in need of funding and on investor
seeking opportunity in order to assist in arranging funding of
CDM project.

Besides, the CDM Center would fulfill the following:

o building up CDM projects pipeline

¢ developing national CDM guidelines, procedures including
CDM legislation

o helping in seeking potential CDM investors for local part-
ners

e being a broker between potential CDM project partners

¢ developing and maintaining CDM registry and CDM pro-
ject database

o consulting national organizations and foreign investors

o helping in arranging agreements with individual investors

o designing standardized baselines

o outreaching the CDM inside the country

o monitoring of CDM project performances.

No regulation or institutions have been set up by the coun-
tries to accommodate CDM project investments in Central
Asia. However, lack of regulation and institutions will hamper
any CDM initiatives.

9.2 Human resources

In reality, local experts nominated by their organizations have
a lot of official duties besides CDM extra work. In the issue,
these people have insufficient knowledge on the CDM and
related issues. Apparently, host country technical and climate
experts should be involved in designing CDM projects. It in-
cludes preliminary technical and financial analyses, setting
baseline, reporting, monitoring and verification. This will be
the fastest way to build up an appropriate expert capacity in
the countries.

10 What else do the CA countries need to do?

Regional or national CDM funds could be a good push for
promoting CDM projects in the CA countries.

The CDM fund could encourage attraction of foreign inves-
tors due to reducing risks from failure of the project and low-
ering transaction costs.

Participants of the CDM fund can be domestic and foreign
banks, international financial institutes, foreign private com-
panies, domestic both state and private companies and etc
(see figure 2 below). The existence of the fund allows to in-
volve a wide circle of participants in the CDM process. It
would a real chance to invest profitably for big domestic pri-
vate banks, companies and receive CDM loan in case of
small and middle private companies.

There are some options of setting up this fund:

o to be established and administered by domestic private or
state bank on behalf of a government

o to be set up by national environmental bodies or/and
state energy fuel companies

o to be financed by one of international financial institutes,
programs. This fund might be also administrated by do-
mestic private bank.

It should be noticed that international financial institutes
(ADB, EBRR, EBRD, UNDP) have a good experience in im-
plementing programs on micro-crediting through local banks.
In principal, these approaches could be applied in the case of
national CDM fund.
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Figure 2: ~ Scheme of a national CDM fund
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11 Barriers

A number of barriers for implementing CDM projects can be
found in every CA country. One of the earnest barriers for
promoting CDM projects is lack of local skilled specialists be-
ing familiarized with methodologies for preparing CDM pro-
ject note and project design document (PDD). It is clear that
elaborated claim has the most chance to win at market of
CDM projects where supply exceeds demand. But, it requires
special CDM knowledge from local experts no having access
to methodological literature. In reality, they use only transla-
tions in which are not always reflected the point of the matter.

12 Recommendations

It is obvious that competition will be quite severe at an early
stage of forming the CDM market. Judging by all forecasts,
supply may outdistance demand. To be able compete in the
rising market, the following steps should be done: to

o create a national authority backed at a governmental level

o form institutional and legal base for implementing CDM
projects

o develop guidelines for designing CDM project note and
PDD

o work out a pipeline of CDM projects in an advanced de-
velopment stage

Multilateral
Funds vestors
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The CDM represents a new realm of business and in this first
phase of implementing the CDM there is a lack of institutional
and legal capacities in the CA countries. Apparently, it will
take some times and efforts to set national CDM legislation
and regulation

Investors will be more interested in implementing a CDM pro-
ject in the country which has experience in carrying out AJl or
CDM project. If a similar precedent had not been yet, invest-
ment risk would be considerably increased.

o create a team of national experts being be able to design
and carry out appraisal of CDM projects;

o seek and develop contacts with potential partners (semi-
nars, the Internet) for CDM projects

o set up national CDM fund with involving domestic private
capital.

These recommendations can be used as a base for forming
national CDM infrastructure. But, it should be stressed that
only national CDM authorities having strong governmental
support would be successful in implementing CDM projects.
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In early CDM period RE and EE are the best realm for CDM projects in
Central Asia. Suggested areas for CDM projects are:
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Recommendations

* to work out a pipeline of CDM projects in an
advanced development stage

* to create a team of national experts being be
able to design and carry out appraisal of CDM
projects;

* to seek and develop contacts with potential
partners (seminars, the Internet) for CDM
projects

* to set up national CDM fund with involving
domestic private capital

pres
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Recommendations

These recommendations can be used as a base
for forming national CDM infrastructure.

But, it should be stressed that only national CDM
authorities having strong governmental support
would be successful in implementing CDM
projects.
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Creating a National CDM System in Georgia

Paata Janelidze
National Agency on Climate Change, Tbilisi

Climate change mitigation is one of the main priorities of en-
vironmental policy of Georgia. Implementation of GHG
abatement policy through investment projects facilitate to
sustainable development of the National Economy. CDM
gives opportunity to achieve sustainable development goals.

Georgia is eligible for CDM because it has ratified Kyoto pro-
tocol and designated National Authority on CDM — National
Agency on Climate Change (NACC) with the Ministry of Envi-
ronment and Natural Resources Protection.

1 Role of Designated National Authority in creating a national CDM system

The Designated National Authority (DNA) will play a signifi-
cant role in creating a national CDM system. lts duties and
responsibilities according to the regulations, being at present
under discussion, will include:

o (Creation of legislative basis for launching of CDM;

o Development of a national policy and regulatory frame-
work to promote CDM transactions;

o Building in-country capacity necessary for comprehensive
participation of Georgia in CDM;

o Facilitating sustainable development of economy by
means of launching of CDM in Georgia;

o CDM Project Approval and Registration;

o Assessment of Project Verification Reports;

o Together with relevant Governmental Entity (is to be es-
tablished) participation in certification process at the na-
tional level;

e Governance and technical management of the sale and
transfer of CERs;

o Creation of CERs and related databases;

o Project Development;

o Facilitating training of national experts for participation in
Expert Groups and Panels;

¢ Information exchange, marketing and promotion.

As the DNA is responsible for regulation, it should interact
with the other government agencies and project developers
throughout the project identification, development and ap-
proval process. Key roles in relation to the project develop-
ment process include (a) Preliminary advice on likely project
suitability; (b) Develop clear, uncomplicated and transparent
procedures for project approval; (c) Ensure that the CDM
project goes through the relevant international processes and
has audited baseline and verification arrangements; (d) Set
clear and transparent sustainable development criteria for
CDM projects; (e) Equitable distribution of projects in differ-
ent regions of the country etc.

2  Capacity needs for creation of CDM system in Georgia

Since CDM activities at the international level have been
launched recently (after COP-7), naturally Georgia has not
established yet necessary institutional arrangements and ca-
pacity for CDM operation. Therefore at the initial stage focus
has to be done on creation of National CDM System and ca-
pacity building for it, which will include:

o Interagency consultation process on CDM strategy, in-
cluding a national awareness raising campaign targeting
high-level decision makers and parliamentarians for the
formulation of strategies and programs in climate change

policy;

o Action plan on setting up the CDM institutional infrastruc-
ture including: (a) timetable, division of responsibilities of
various sectoral ministries, (b) recommendations on the
development of an internal infrastructure to handle CDM
within sectoral ministries; (c) recommendations on main
criteria for selecting and approving CDM projects; (d) rec-
ommendations on baselines issues etc.;

o Creation of a core group of local experts who will be able
to identify CDM projects, prepare the project design
document, develop and validate project baselines, and
carry out verification and monitoring of projects.
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3  Draft CDM project cycle in Georgia

3.1 Problems related to development CDM
Projects

Georgia is very interested in participation in CDM. Impor-
tance of participation in CDM is emphasized in the recently
adopted Economy Development and Poverty Reduction Pro-
gram of Georgia. It is said in chapter Strategic Priorities that
“in conformity with the requirements of the Kyoto Protocol,
efforts will be made to establish the Clean Development
Mechanism”. However there are barriers in the country ham-
pering implementation CDM projects. Among them:

o Absence of national plans and indicators for sustainable
development of economy;

o Absence of assessments of the national CDM potential;

o Absence of strong and permanent system for national in-
ventory.

Started in June 2003 UNDP/GEF financed a regional project
“Capacity Building for Improving the Quality of Greenhouse
Gas Inventories (Europe/CIS region)” which will help partici-
pating countries and Georgia among them, to reduce uncer-
tainties and improve the quality of inventories for subsequent
National Communications by strengthening institutional ca-
pacity to prepare inventories, improving Emission Factors in
key source categories and establishing a trained, sustainable
inventory team. This, in turn, will allow countries to improve
national strategies for reducing greenhouse gas emissions.

Experience of CDM process shows that there are no Desig-
nated Operational Entities (DOE) in CEE region, number of
high-level experts in CDM is limited. Development of CDM
Project Design Document (PDD) with assistance of experts
from developed countries, which are not necessarily familiar

with the circumstances of specific countries and therefore
need more time, will lead to increase of project costs. The
same can be said regarding western DOE.

Another critical issue is determination and approval of base-
lines. Project developers can use approved (by Executive
Board) baseline methodologies, but for the time being there
is only 1 baseline methodology approved by the Meth Panel
on baseline and monitoring methodologies of the EB out of
14 proposed (July 2003). Not approved baseline methodolo-
gies need changes or they are rejected. If the situation will
not be changed, CDM project developers will face big prob-
lems regarding baselines.

3.2 Procedure for approval of CDM projects at
national level

NACC as DNA has prepared draft of Procedure for Approval
of CDM Projects at National level. This procedure in its turn
consists of two stages. At the first stage, which is not obliga-
tory but reduces risk of unnecessary spending, CDM criteria
will be assessed at the Project Idea Note (PIN) level after
that project owners can develop Project Design Document.
At the second stage project will be discussed at the State
Commission on Sustainable Development, which determines
also the share of CERs to be transferred to the investor. After
positive decision of the Commission project owners can ap-
ply for its approval at the International level. DNA is author-
ized by the Government to sign all the necessary documents
(letter on voluntary participation in CDM, that project assists
in achieving sustainable development) on the basis of Deci-
sion of the State Commission on Sustainable Development.
CDM project approval charts are presented on figures 1-2.
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Figure 1:  Procedure for approval of CDM projects at National Level Stage | (consultative)
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Figure 2:  Procedure for approval of CDM projects at National Level Stage Il (obligatory)
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4  Georgia and the international CDM process

Georgia has a representative in the CDM Executive Board
(alternate from CEE region), a Georgian expert is included in
roster of experts for desk review of new baseline methodolo-
gies. However increased participation in CDM EB structures
(corresponding panels, accreditation (assessment) teams,
etc.) is desired.

Georgia is participating in the Project “Eastern Climate
Change Network (ECCN)* supported under the European
Commission's Synergy Program through the Energy Effi-
ciency Centre Georgia (NGO). The main objectives of the
ECCN are to:

o Increase energy supply security in the countries involved
by improving the energy efficiency;

o Contribute to the implementation of the UNFCCC Kyoto
Protocol in the participating countries;

o Establish the Eastern Climate Change Network on the ba-
sis of existing local Energy Centers and Agencies;

o Encourage the ECCN members’ position in the fast grow-
ing market created by the Kyoto Protocol's flexibility
mechanisms;

o (Create and prepare a database of priority projects aimed
at GHG abatements in CEE and CIS countries;

o Transfer of know-how, information exchange and training
to ensure the necessary local capacity building;

o Disseminate and promote formats and procedures for
GHG abatement certificates;

o Develop targeted twinning within the Network and with
possible investors.

Some of the goals mentioned above can be achieved in the
framework of recently announced TACIS project “Technical
assistance to Armenia, Azerbaijan, Georgia and Moldova
with respect to their Global Climate Change commitments”,
which is expected to start in January 2004. This project aims
at assisting these countries with the development of the nec-
essary institutional and technical capacity to comply with the
UNFCCC and participate in the Kyoto Protocol and its Clean
Development Mechanism. The governments of the benefici-
ary countries have identified several areas where additional

assistance is needed: climate change awareness raising,
technical and institutional assistance with the CDM infrastruc-
ture, adaptation and vulnerability issues, technology transfer,
modeling of GHG emissions and evaluation of GHG mitiga-
tion options. All the identified areas require assistance with
methodologies, training, and financial resources for imple-
mentation. Since the project cannot address all of the identi-
fied issues with the same level of effort, specific attention
should be paid to the assistance with the CDM and public
awareness.

NACC has identified a number of potential CDM projects
mainly in the field of Renewable Energy and found partners.
In particular in May 2003 NACC signed Memorandum Of Un-
derstanding with Sustainable Energy Projects GmbH, Ger-
many to cooperate in development and implementation of re-
newable energy projects, especially wind and biomass pro-
jects in Georgia under Clean Development Mechanism, Pro-
totype Carbon Fund, other GHG reduction oriented
funds/mechanisms. For development of PDD at the neces-
sary level parties are looking for support from available pro-
grams.

Georgia is looking for multilateral, bilateral cooperation to
build necessary capacity and participate as a host country in
CDM. Ministry of Environment and Natural Resources Pro-
tection applied to the World Bank’s Prototype Carbon Fund to
participate in its program, Government of Japan - to become
the partner of the program to facilitate the CDM capacity
building process in host countries, World Bank's NSS pro-
gram for forecasting the future trends of GHGs and assess-
ment of potential CDM project pipelines.

For building in-country capacity for CDM, Climate Protection
Program (Capp) of the German Corporation for International
Technical Cooperation (GTZ) could play significant role.

Taking into account the above mentioned, Georgia expects
to be successful in creation of the National CDM System and
implementation of project pipelines in different fields of econ-
omy.
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Georgia satisfies all three CDM eligibility eriteria:

* Georgia ratified Kyoto Protocol in 16.06.1999

« Georgia has several times expressed its intention on
voluntary participation as a Party in CDM

« The Climate Chanpge National Agency at the Ministry
of Environment and Natural Resources Protection of
Georgia is designated as CDM national authority

Paata Janelidze

Integration of CDM in Development
Plans

* “In conformity with the requirements of the
Kyoto Protocol, efforts will be made to
establish the Clean Development Mechanism™
(recently adopted Economy Development and
Poverty Reduction Programme of Georgia);

« Importance of participation in CIDM is

emphasized in Draft of the National
Renewable Encrgy Strategy of Georgia

Slide 1

Role of Designated National Authority in
Creating National CDM System

Dutics and Responsibilitics of DNA:

« Creation of legislative basis for launching of CDM;

« Development of a national policy and regulatory
framework te promote CDM transactions;

Building in-country capacity necessary for
comprehensive participation in CIDM;

Facilitating sustainable development of economy by
means of launching of CDM in Georgia;

CIDM Project Approval and Registration;
Assessment of Project Verification Reports;

Role of Designated National Authority in
Creating National CDM System (3)

DINA should interact with project developers
throughout the project identitication, development
and approval process including:

Prelimimary advice on project suitability;

Develop clear, uncomplicated and transparent
procedures tor project approval;

Ensure that CDM project goes through the relevant
international processes and has audited baseline and
veritication arrangements;

Set clear and transparent sustainable development
criteria for CDM projects.

Slide 5

Capacity Needs for Creation of CDM
System in Georgia (2)

« Action plan on setting up the CDM institutional
intrastructure ineluding: (a) timetable, division of
responsibilities ot various sectoral ministries, (b)
recommendations on the development of an internal
imtrastructure to handle CDM within sectoral
ministries; (¢) recommendations en main criteria for
selecting and approving CIDM projects; (d)
recommendations on baselines’ issues etc.;

Creation of a core group of local experts to identify
CIDM projects, prepare the project design document,
develop and validate project baselines, and carry out
verification and monitoring of projects.

Slide 7

Slide 2

Role of Designated National Authority in
Creating National CDM System (2)
Together with relevant Governmental Entity (is to be

established) participation in certification process at
the national level:

Governance and technical management of the sale
and transfer of CERs;

Creation of CERSs and related databases:
Preject Development;

Facilitating training of national experts for
participation in Expert Groups and Panels;

Information exchange, marketing and promotion.

Capacity Needs for Creation of CDM
System in Georgia

« Capaeity building for creation of National CDM
System will focus on:

« Interagency consultation process on CIDM strategy,
including a national awareness raising campaign
targeting high-level decision makers and
parliamentarians tor the formulation of strategies and
programs in climate change policy;

Slide 6

Problems Related to Development CDM
Projects

« Barriers in the country hampering implementation
CDM projects:

v Absence of national plans and indicators for
sustainable development of economy;

v- Absence of assessments of the national CIDM
potential;

v Absence of strong and permanent system for national
Inventory.

« Absence of Designated Operational Entities (DOE) in
CEE region;

« Determination and approval of baselines.

Slide 8
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Procedure for Approval of CDM
Projects at National LLevel

DINA has prepared drafl of Procedure for
] at National level. The
ot two tacre~.

of unneces "Dy
the Project Idea Note (PIN J level afier that project owmners
can develop Project Design Document.
roject will be discu d at the State
'ch

pr oject owners can apply for its approv al at the
International level.
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Georgia and International CDM Process (2)

Main objectives of ECCN project:
Increase energy supply security by improving the energy
etficiencys;
IZstablish the Eastern Climate Change Ne

market

mechar

Create and prepare a datab se of priority proj
GHG abatements in. C and (’IS countri

promote formats and. procedures
abatement certificat

Slide 13

Georgia and International CDM Process (4)

NACC has identified a number of potential CDM:
projects mainly in the field of Renewable Energy and
tound partners. In particular in May 2003 NACC
signed Memorandum of Understanding with
Sustainable Energy Projects Gmbh, Germany to

cooperate 1n development and implementation of
renewable energy projects, especially wind and
biemass projects in Georgia under Clean
Development Mechanism, Prototype Carbon Fund

other GHG reduction oriented funds/mechanisms. For
development of PDID at the necessary level parties are
looking for support from available programs.

Slide 15

val of rojects at
Stage 1 (consultative)

CDM Project Idea Note (PlNﬂ [ Project Proposal (PP)

l

Development of Project Proposal
DNA (NACCO)

l

Discussion of PP ]
at the Commission of the J

Ministry of Environment

l

Does PP meet CDM imum criteria?
=Project has to conforr the
sustainable development in Georgia:

i s to generate GHG em

Revise of PP

ect has not to have a
environmental impact or
detailed studied and mini

l Yes

Pnun-n Design Document
© be developed

Slide 10

Georgia and International CDM Process

Georgia has representati
(alternate from CEE regio

Georgian expert

Hewever increased p']rticip'ltion in CDM EB
s (corresponding p , accreditation
ment team

Georgla 1s partieipating in the Pro ect “Hastern
Climate Change Network (EC ‘upported under
the European Comm
through the Energy Efficiency Ccntrc Georgia
(NGO).

Slide 12

Georgia and International CDM Process (3)

TACTS project “Technical assistance to Armenia,
Azerbaijan, Georgia and Moldova with respect to
their Global Climate Change commitmen
(expected start 1n January )4y aims at assisting
countries with the development of the nece Ty
institutional and technical capacity to comply with the
UNECCC and participate in CIDM.

The beneticiary countries have identified several
areas where additional ass stance 1s needed including
technical and institutional tance with the CDM
infrastructure. All the identified areas require
assistance with methodologies, training, and financial
resources for implementation.

Slide 14

Georgia and International CDM Process (5)
* Georgia 18 looking for multilateral, bilateral
cooperqtlon to build necessary capacity and
participate as a host country in CDM. Ministry of
Environment and Natural Resources Protection
applied to the World Banl’s Prototype Carbon Fund
to participate in its programme. Government of Japan
- to beceme the partner of the programme to facilitate
the CIDM capacity building process in host countries,
rld Bank NSS program for forecasting the future
ssment of potentml CDM

For building 1n—countr\ capacity for CDM, Climate

Protection Program (Capp) of the German

Corporation for International Technical Cooperation
ignificant role.

Slide 16
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Experiences from the Certification of JI/ICDM Projects

Michael Rumberg

TUV Siiddeutschland, Carbon Management Service

1 Introducing TOV Siiddeutschland

TUV Siiddeutschland is a group of companies active world
wide in the field of inspection and auditing. The department
‘carbon management service” is an interdisciplinary team
(economists, natural sciences, engineers) offering the follow-
ing services:

o Validation, verification and certification of GHG projects
(national/JI/CDM)
o Verification and certification of emission inventories

2  Current status of COM/JI

In general, the CDM procedures are lengthy and compli-
cated. They have to become more efficient as the number of
approved methodologies increases.

Nevertheless, companies have applied with projects and
methodologies. As a first result it can be stated that soon the
project cycle will be completed. Already now, the first two
methodologies have been approved. The methodologies ap-
proved are a HFC and a methane project. It has to be ex-
pected that in the future companies will apply mostly with
projects that contain methodologies which already have been
approved. This means that single project types will be dupli-
cated in the same and other regions and only bigger projects

o (Certification of energy from renewable sources
o Knowledge management (www.netinform.net).

TUV Siiddeutschland has experiences with the assessment
of greenhouse gas emissions mitigation projects in the fol-
lowing countries: Rumania, Bulgaria, South Africa, Morocco,
Brazil, Chile, Japan, Panama, Trinidad & Tobago, Russian
Federation, Czech Republic and India. Projects assessed so
far include the following project types: renewable energy, en-
ergy efficiency, fuel switch, landfill gas and afforestation.

may start new approval processes. Moreover, project devel-
opers will specialize to certain methodologies. With respect
to JI, the following project types have been contracted by the
World Bank (PCF) and the Dutch Governmental Agency
SENTER International (ERUPT) so far:

o Renewable energy (5 projects)
o Landfill gas (2 projects)
o Energy efficiency (2 projects).

Thus, renewable energy is currently the “most important” pro-
ject type. JI-project locations are Romania with four projects
as well as the Czech Republic, Poland, Hungary, Slovakia
and Latvia with one project in each country.

3  Project examples and resulting experiences

The assessment of CDM and JI projects by an independent
third party is a prerequisite for the implementation of the
Flexible Mechanisms of the Kyoto Protocol. The objective is
to ensure that projects are planned, described and imple-
mented in a proper manner resulting in a measurable reduc-
tion of greenhouse gas emissions.

The assessment process consists of two steps: a) Validation
and b) Verification and Certification. Whereas the validation
is carried out before the project start and assesses manda-
tory requirements for the participation in the flexible mecha-
nism, the proposed baseline scenario, environmental im-
pacts, the stakeholder process and the monitoring plan, the

objective of the verification is to assess and confirm the
amount of emission reduction achieved by the project after its
implementation. This amount is documented in the certificate
issued to the project owner.

The first example is the Svilosa biomass cogeneration project
in Bulgaria. The project has been submitted to the Prototype
Carbon Fund of the World Bank and has been validated in
2003 by TUV Siiddeutschland. The objective of the project is
to substitute coal with biomass by building a biomass co-
generation plant. The biomass fuel is wood waste from a
nearby industrial site. The project moreover aims at reducing
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methane emissions by reducing the current and avoiding the
future landfill of wood waste at a landfill area.

Main experiences with the baseline have been as follows:

o The continuation of the current status must be discussed
as an option for the baseline setting.

o Legal aspects can be demonstrated via a “trigger function”

o By using of calculation models based on empiric figures,
the uncertainty of data is decisive for the resulting amount
of carbon credits.

Issues to be verified and clarified during the assessment
process of this specific project have been the following:

o Using of specific or general factors for coal emissions

o Limits for the conservative approach (e.g. 90% - confi-
dence interval)

o Number and size of control groups.

4 Lessons learned

The lessons learned from the assessments of projects were
with respect to the Project Design Document (PDD) as fol-
lows:

o The baseline scenario is often built on the continuation of
the current status and does not take into account a devel-
opment of the energy sector in the respective country in
the future.

¢ In the context of the EU enlargement it is demanding to
predict administrative, legal and economic developments
in the future.

e And even for non-accession countries the future devel-
opment (until 2012) seems to be difficult to predict.

5 Outlook

HFC and CH4 projects will be favored options due to their
high GHG potential. In addition, CO2 projects which fulfill the
following prerequisites:

o a favorable ratio: investment volume/ ROI due to carbon
credits,

e can be duplicated,

o can prove technical additionality,

o will be selected mostly.

An example for the fulfillment of these prerequisites is the
project, presented as an example here, the Svilosa Biomass
Project.

The second example is the Chacabuquito Run of River Pro-
ject in Chile. The project has been contracted by the Proto-
type Carbon Fund of the World Bank and has been initially
verified in 2002 by TUV Siiddeutschland.

The baseline scenario in this project is the building of a gas
turbine power plant. As a special characteristic the project
contains variable baseline emissions, defined by the actually
substituted power plants according to the national dispatch
center (CDEC).

The initial verification has led to the following experiences:

o Transparent start after project implementation

o Opportunity to make adjustments regarding the monitor-
ing-procedure

o The introduction and certification of a management sys-
tem according to ISO 9000 supports project reliability.

e Hence, to prove that the project baseline is based on as-
sumptions that have a confidence interval of 90-95% is
difficult.

Regarding the project type and size it can be stated the fol-

lowing:

o Renewable energy (RE) projects are the preferred option
in comparison to energy efficiency projects as RE projects
are less demanding regarding monitoring issues, and
have hence lower transaction costs.

o Moreover, the participation of countries, companies and
plants in the EU emissions trading scheme has to be
taken into account.

¢ By doing so, the number of potential JI projects will de-
crease.

Regarding the certification process it can be said that the
CDM has become operational by the establishment of the
CDM executive board. In the meantime 16 inspection com-
panies have applied as designated operational entities. In or-
der to have a standard assessment level, also TUV Siid-
deutschland contributed as a member of the drafting team to
the development of the Validation & Verification Manual (see
http://www.vvmanual.info), an initiative of all Applicant Opera-
tional Entities, which aims to harmonize the process and
quality of all GHG assessments.
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Experiences from the
certification of JICDM projects

Michael Rumberg
TUV Siddeutschland Bau und Betrieb GmbH

CTI Capacity Building Seminar :
“Climate Technology and Energy Efficiency™

Tutzing, 22th of September 2003

TU S ddeutschi and Bau und Betiieb GmbH Michasl Rumberg Carbon Management Service

Presentation overview ST

1. Introducing TUV Siiddeutschland

2. Current status of CDM/JI
3. Project examples and resulting experiences
4. Lessons learned

5. Outleok

TU Siddeutschland Bay und Batrieb GmbH Michasl Fumberg Carbon Manage mert Service

Slide 1

Slide 2

v

SUODEUTSRLAND

1. Introducing TUV Siiddeutschland

TUN S ddautsohand Bau und Betieh GmbH Michael Rumbarg Carbon Management Service

TUV Carbon Management Service (CMS) s

Background

TUV Holding AG:
> 11.500 employees active world wide in the field of inspection and auditing

cus:

Interdisciplinary team ists, natural sci gi s)
Basic idea:

< ki how in plant engi ing and energy management,

- experiences in industry and
« competencies in strategy consulting and risk management
— offering to the market as a qualified certification organisation

Services

* Validation, verification and certification of GHG projects (national/JICDM)
+ Verification and certification of emission i ies (EU-Directive)

+ Certification of energy from renewable sources

- Knowledge management (www.netinform.net)

TUW Siddeutschland Bay und Batrieh GmbH Mishasl Rumbarg Carbon Mana gemert Service

Slide 3

Slide 4

SOETSHLAND

Experiences of

in national as well as
international

Project locations:

- Rumania - Panama
frameworks: - Bulgaria - Trinidad
- South Africa - Russian Federation

- Marocco - Czech Republic
- Brazil - India
- Chile

....and Germany

Projekt types:
- Renewable energy
- Energy efficiency
- Fuel switch
- Landfill gas
- Afforestation

TU S ddeutschi and Bau und Betiieb GmbH Michasl Rumberg Carbon Management Service

SROETEHAE

2. Current status of the CDM/JI

TU Siddeutschland Bau und Batrieb GmbH Michasl Fumberg Carbon Mana g mert Service

Slide 5
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§15,
CDM: Situation from a AOE perspective e cELoN

Political framework

CDM procedures are lengthy and complicated. They have to become more
efficient as the number of approved methodologies increases.

Market players

Companies have applied with projects and methodologies.
Result: -First two methodologies have been approved,
- Methodologies approved are HFC and methane project,
- Soon the project cycle will be completed.
In the future: companies will apply mostly with projects and methodologies
which already have been approved.
Result: - Single project types will be duplicated in the same and other regions.
- Project pers will specialize to certain methodologi
- Only bigger projects may start new approval processes.

TU S ddeutsohl and Bau und Betiieb GmbH Michael Rumberg Carbon Management Service

ORI N

JI: Project types and locations

Project types:

* Renewable energy (5)
« Landfill gas (2)

« Energy efficiency (2)

— Renewable enerqgy is the “most important” project type.

Locations:
« Romania (4), Czech Republic, Poland, Hungary, Slovakia, Latvia

TUV Siddeutschland Bay und Batrieb GmbH Mishael Rumberg Carbon Mana gs mert Servics

Slide 7

Slide 8
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SIECETSHLAND

3. Project examples and
resulting experiences

TU S ddeutschi and Bau und Betiieb GmbH Michasl Rumberg Carbon Management Service

CDM project cycle —

(2]
Design EBSCOPIMOP| | Accrediations
designation

DNA

Validation/registration

Monitoring
Verification/certification

Issuance

[ QU RN o warions runucvons comveion on cumare coanse

TU Siddeutschland Bay und Batrieb GmbH Michasl Fumberg Carbon Manage mert Service
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Svilosa Biomass Project, Bulgaria HERCEANE

Remarks:

* Project
submitted
to the PCF

« Validation
in 2003

TU S ddautsohand Bau und Betiieh GmbH Michael Rumbarg Carbon Management Service

Project characteristics T

Construction of biomass boiler for
heat supply to a pulp factory

Fuel: wood and bark waste from a
nearby production site

CO2-reduction due to a reduced
cohsumption of coal

CH4-reduction due to the avoidance
of a further landfill of biomass

CH4-reduction due to the reduction
of the of the existing biomass landfill

TUW Siddeutschland Bay und Batrieh GmbH Mishasl Rumbarg Carbon Mana gemert Service
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Experiences with the baseline RS

The continuation of the current status
must be critically discussed as one
option for the baseline setting.

Legal aspects can be demonstrated via
a “trigger function®.

By using of calculation models based
on empiric figures, the uncertainty of
data is decisive for the resulting
amount of carbon credits.

Hereby the most conservative
approach has to be chosen!

TU S ddeutschi and Bau und Betiieb GmbH Michasl Rumberg Carbon Management Service

Issues to be clarified/ ver| EE

Using of specific or general factors for coal emissions
Limits for the conservative approach (e.g. 90% - confidence interval)

Number and size of control groups (implementation of legal
regulations)

TU Siddeutschland Bay und Batrieb GmbH Michasl Fumberg Carbon Manage mert Service

Slide 13

Slide 14

oV

STODEUTSHLAND

Remarks:
+ Hydro power plant

* Project contracted by
the PCF

« Initial verification in
2002

Baseline scenario: building of a gas power plant

Variable baseline emissions, defined by the actually substituted
power plants according to the national dispatch center (CDEC).

TU S ddeutsohl and Bau und Betiieb GmbH Michael Rumberg Carbon Management Service

Experiences et

Transparent start after project
implementation

Opportunity to make adjustments INITIAL VERIFICATION
regarding the monitoring-procedure REPORT

The introduction and certification of
a management system according to
ISO 9000 supports project reliability

INITIAL VERIFICATION OF THE
CHACABUQUITO
HYDRO POWER PROJECT

REPORT No. 89670

Carbon Mana ge mer Senvice

TU Sdddeutchland Bau und Batrieh GmbH Michael Rumberg
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4. Lessons learned

TU S ddeutschi and Bau und Betiieb GmbH Michasl Rumberg Carbon Management Service

Project Design Document S

The baseline scenario is often built on the continuation of the
current status and does not take into account a development of the
energy sector in the respective country in the future.

In the context of the EU enlargement it is demanding to predict
administrative, legal and economic developments in the future.

And even for non-accession countries the future development (until
2012) seems to be difficult to predict.

In addition to prove that the project baseline is based on
assumptions that have a confidence interval of 90-95% is difficult.

TU Siddeutschland Bay und Batrieb GmbH Michasl Fumberg Carbon Manage mert Service
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Project type and size ST

Renewable energy projects are the preferred option in comparison to
energy efficiency projects as RE projects are less demanding
regarding monitoring issues, and have hence lower transaction costs.

Moreover, the participation of countries, companies and plants in the
EU emissions trading scheme has to be taken into account.

By doing so, the number of potential JI projects will decrease.

TU S ddautsohand Bau und Betiieh GmbH Michael Rumbarg Carbon Management Service

TV

ORI N

8. Outlook

TUV Siddeutschland Bau und Batrieh GmbH Mishasl Rumbarg Carbon Mana gemert Service

Slide 19

Slide 20

CDM/JI projects SEsm

Project type:

HFC and CH4 projects will be favoured options due to their high GHG
potential.

CO2 projects which fulfill the following prerequisites:

+ a favourable ratio: investment volume/ ROl due to carbon credits,
= can be duplicated,

= can prove technical additionality,

will be selected mostly.

Example:

Svilosa Biomass Project

TU S ddeutschi and Bau und Betiieb GmbH Michasl Rumberg Carbon Management Service

Certification process Sheerias

CDM has become operational by the establishment of the CDM
executive board.

16 inspection companies have applied as designated operational
entities.

TUV Siddeutschland contributed as a member of the drafting team
to the development of the

Validation & Verification Manual
(see http://www.vvmanual.info), an initiative of all Applicant

Entities, which aims to harmonize the process and quality of all
GHG assessments.

TU Siddeutschland Bay und Batrieb GmbH Michasl Fumberg Carbon Manage mert Service

Slide 21

Slide 23

Slide 22
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Discussant notes.
Session JI and CDM

Tiit Kallaste

Estonian Institute for Sustainable
Development, SEI-Tallinn. Estonia

CTI capacity Building Seminar in
Tutzing. Sept 20-24, 2003

Slide 1

The project level Joint Implementation

Companies may also be involved in finding JI
projects or being responsible for transfers of
technology, or as independent parties.
Companies are required to reduce emissions or
pay taxes on emissions of GHG at home, but
may be exempt from taxes if the company
instead carries out emission-reducing measures
in other countries. Companies will then be
allowed to increase emissions at home provided
that they reduce emissions in couniries and
regions where similar measures are less
expensive.

Slide 3

Environmentally Adapted Energy
Systems (EAES) Programme —
CTl World Award winner in 1999

The Swedish Government initiated this
programme aimed at mitigating climate
change through improvement of the energy
systems in the form of energy efficiency
measures and increased use of renewable
energy sources. The EAES programme was
actually one of the very first state level
programmes aimed at the rapid and efficient
implementation of the UN FCCC in the form
of AlJ projects in Baltic States, Poland and
Russia as early as 1993. About 78 projects
registered in Bonn Secretariat.

Slide 5

Definition of Joint Implementation

Joint Implementation is defined as the least
cost GHG reduction activities between Parties
to Convention in Annex ! (those are the
counires with GHG emission reduction
targets). There will be therefore the buyer
country that has high emission reduction
costs and a seller country, where the costs of
reducing emissions is low. In so-doing the
buyer country receive credits which may
contribute to compliance with their targets.

Slide 2

There is also an option to use a wider
definition of Joint Implementation

It may cover more general co-operation
between two or more countries on measures to
reduce GHG emissions where the costs are the
lowest. In this type of JI it is not necessary to
measure the effects of individual projects, but
on national level. Possible measures to avoid
GHG emissions might include:

- suppeort for institutional development,

- implementing economic reforms,

- apply financial instruments, etc.

Slide 4

The Scope of the state level JI
pilot phase programme

* The programme was financed by special
allowances from the Swedish state budget. The
total programme budget over the period 1993—
1997 was 295 million SEK, which is around 42
million US dollars, of which ~78% have been used
to finance favourable investment loans and the rest

has been used for consultancy in the whole region.

Significant funds were allocated to develop various
types of energy projects leading to cutting GHG
emissions in abovementioned five countries with
economies in transition.

Slide 6
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Four categories of projects of the
EAES Programme

Conversion of heat production plants from
fossil fuels to the local bio-fuels;

Energy conservation in district heating
systems;

Energy efficiency in the end-use in
buildings;

Comprehensive projects, which combined
all three abovementioned projects.

Slide 7

Analysis and generalisation of
learned experience in JI, merging

with the WB experience in CDM, etc.

+ Long and voluminous experience in JI pilot phase
—AlJ in many EIT countries, plus the WB PCF
etc., ERUPT and other approaches should be
rationally analyzed and adopted for JT and CDM
projects further fastened development.

General direction in EIT countries to JI First

Track. In most Annex [ host countries the majority

of requirements are fulfilled. The major
issue/problem — The Registries!

Slide 9

The questions for the discussion

Possible merging JT and EU Emission Trading
Scheme (EUETS)

Linking Trade under Article 17 with the Greening
of AAU's

Could it be possible to merge JI and ET during
next coming years, before the KP First
Commitment period will start?

Possible simplification of CDM lenghty and
voluminous procedures!?

The EU Linking Directive, any hopes towards
simplification?

Slide 11

How to go further on?

This morning session presentations gave some
preliminary ideas, we now have to test, amend and
elaborate them with the aim to gain the best out of
them!

There 1s a large expertise in World Bank, in
particular with CDM.

Huge work done by BMU in the sphere of KP
fexible mechanisms implementation.

Good results and long experience of EAES
Programme in Russia, Poland and 3 Baltic States.

Slide 8

Analysis and generalisation of
experience ...

Also, the Verification procedure. The capacity
building in the spehere of verification has huge
perspective in the sense of significant lowering
transaction costs and accelerating the practical
implementation of projects. TUV Stddeutschland
or it§ daughter companies could be appropriate
candidates to start capacity building!? This could
be the solution to start from the reason, not deal
with the result.

Also, inventories 1ssue.

Regular reporting to Climate Convention
Secretariat in Bonn, etc.

Slide 10
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The EU Directive on Electricity from Renewable Energy Sources 2001/77/EC

Prof. Dr. Volkmar Lauber
University of Salzburg

1 Political processes and context of drafting the directive

The idea of an internal market for energy appeared on the
agenda of the European Community in the mid-1980s with
the Delors report of 1989 and began to be transposed in the
1990s. Since that time, many directives have been adopted
in this area, with the emphasis clearly on increasing competi-
tion; this process is far from being finished (Cini/McGowan,
1998; Palinkas and Maurer, 1997).

It is in this context that electricity from renewable energy
sources (in short, RES-E) appeared on the agenda, partly
because it was clear that RES-E had little chance to develop
under intensified competition and therefore needed a special
regime, partly because climate change as well as considera-
tions of security of supply — i.e. growing import dependence
on fossil energy resources in the first decades of the 21st
century — made it desirable to merge and harmonize national
support policies which already existed in quite a few member
states.

In 1996, the European Commission submitted a Green Paper
on renewable energy sources (European Commission 1996);
it was clearly de-regulationist in inspiration and already pro-
posed a quota system accompanied by tradable certificates.
This also applies to the subsequent Commission White Pa-
per on the subject (European Commission, 1997). For sev-
eral years this was also the main inspiration for the draft pro-
posals issuing from DG TREN (Transport and Energy) and its
predecessor, which in this respect was under strong influ-
ence from DG Competition.

Import dependence

With about 6 per cent of the world’s population, the EU is re-
sponsible for some 14-15% of global energy consumption
(European Commission 2000b: 26). EU gross energy con-
sumption breaks down as in table 1 (ibid.: 21-24).

Table 1:  Energy sources in the EU: Contributions to gross
energy consumption and import dependence 1998

Oil and oil products 41% 76%
Natural gas 22% 40%
Solid fuels (mostly coal) 16% 50%
Nuclear (uranium) 15% 95%
Renewables 6% near 0%

In 1998, 49 per cent of these energy sources were imported.
This figure is expected to rise to 71 per cent by 2030 for the
current 15 member states (ibid., 80).

As to electricity generation, the share of primary energy
sources in the EU is as in table 2 (ibid.: 14, 21-24).

Table 2:  Primary energy sources for electricity generation
and their ratios of import dependence - EU 1998

Total Import de-
share (%) | pendence (%)
Solid fuel (mostly coal) 27 50+
Qil 8 76
Natural gas 16 40
Nuclear (uranium) 35 95
Renewable energy sources 15 near 0

Actors and conflicts

Most important are the European Commission and the Coun-
cil of energy ministers, i.e. the member states. The European
Parliament plays a somewhat lesser role; this applies even
more strongly to the European Court (Hix 1999). So much for
the EU actors proper. Outside actors providing important in-
put to these public actors are the renewables industry with its
associations, the energy sector more generally, and envi-
ronmental NGOs.

The European Commission encompasses several sub-actors
which are relevant for renewable energy politics (Lauber
2001). While the college of Commissioners acts as a single
body with majority voting (Hix 1999: 32), the DGs (there are
two dozen directorates-general) may follow different adminis-
trative traditions and paradigms. Central for renewable en-
ergy is DG Transport & Energy under Commissioner Loyola
de Palacio; before 1999 it was DG Energy under Christos
Papoutsis which was in charge of the legislative dossier for
the directive. Under Papoutsis this DG argued that only a
system of tradable certificates or similar system was com-
patible with electricity liberalization (European Commission
1999). De Palacio was more pragmatic from the beginning.

Another important actor within the Commission is DG Com-
petition, in recent years under Commissioner Monti. It has
several instruments to participate in the political struggle
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around renewable energy policy. It formulates Community
frameworks on environmental state aid (the last one was is-
sued in early 2001, see European Commission 2001a) which
contain clauses pertaining to renewable energy and which
limit member states” ability to subsidize this activity. It may
also initiate lawsuits against member states for violating the
Community state aid regime (usually settled out of court) and
has in fact exerted pressure on member states’ governments
to keep away from fixed feed-in tariffs (e.g. Denmark, Ger-
many until 2002, Ireland).

DG Environment also played a role on occasion, especially in
the legislative process regarding the directive. Thus, Com-
missioner Wallstrom came out forcefully against the ap-
proach of Papoutsis, arguing that his proposal was likely to
do more for competition than for the environment (Lauber
2001: 38).

The Council is clearly the most important organ in Commu-
nity legislation, even under the co-decision procedure appli-
cable to the res-e directive. This is well illustrated by two cen-
tral conflicts between Council and Parliament, i.e. regarding
mandatory versus indicative targets for member states and
the recognition of household waste for incineration as (partly)
biomass. On both issues the (Energy) Council prevailed.

In the European Parliament, the most important committee
dealing with the directive was the Committee on Industry, Ex-
ternal Trade, Research and Energy, with Mechtild Rothe as
rapporteur. The Environment Committee provided an opinion,
formulated by Hans Kronberger. A key role was also played
by Claude Turmes, MEP from Luxemburg. The European
Parliament wanted mandatory rather than indicative targets
for the member states and a clause favoring fixed feed-in tar-
iffs, at a time when the Commission wanted to phase those
out. Within parliament, support for renewable energy (when
in conflict e.g. with nuclear power) comes most consistently
from the Greens (e.g. Turmes) and the Party of European
Socialists (e.g. Rothe), with the European People’s Party
comparatively more likely to espouse the nuclear cause.
Support for the directive was however quite broad in the final
vote.

2  Chief contents of the directive

After defining renewable energy sources (see above, section
one), the directive sets national indicative targets for the con-
sumption of res-electricity by 2010, lays down some princi-
ples for national support systems and provides for a guaran-

The European Court of Justice played an important role due
to its decision in PreussenElektra v. Schleswag. In matters of
state aid, the Court is the chief control on the Commission. It
rejected the reasoning of DG Competition, i.e. that the Ger-
man system of fixed feed-in rates should be viewed as state
aid even though it clearly did not fit the criteria of state aid
applied so far (Advocate General 2000). The final decision
was handed down during the legislative process of the direc-
tive and was of momentous importance. By implication, it
meant that the Commission would not be able to use the
Treaty articles on state aid (art. 87 and 88) against systems
based on fixed feed-in tariff.

On the outside, a key role is played by the European asso-
ciations of renewable energy producers, especially EREF
(European Renewable Energies Federation), Eufores (Euro-
pean Forum for Renewable Energy Sources), EWEA (Euro-
pean Wind Energy Association), European Photovoltaic As-
sociation (EPIA), European Biomass Association, supported
by related organizations such as FEDARENE (European
Federation of Regional Energy and Environmental Agencies).
National associations also played an important role at times.

While renewable energy associations act more backstage,
greater orientation towards the general public and open po-
litical conflict is practiced by environmental NGOs, most no-
tably by Greenpeace and WWF. They have very resolutely
espoused the cause of renewable energy production, con-
ducting important campaigns at a time when the renewables
industry itself was still in its infancy. In general they took a
line similar to that of the European Parliament (in favor of
mandatory targets and against phasing out fixed feed-in tar-
iffs).

Conventional energy producers: An important actor repre-
senting conventional utilities — in many countries no great
friends of renewable energy sources — is the Union of the
Electricity Industry/EURELECTRIC. It sided with the Com-
mission on the issue of tradable credits, made concrete pro-
posals and with Commission support is organizing such a
trade on a private basis. This RECS-system suffered an im-
portant setback in 2003 when the Netherlands stopped credit
trading.

tee of origin of res-electricity. It requires member states to in-
troduce simplified, transparent and non-discriminatory admin-
istrative and grid practices. Finally, it provides for a report on
implementation referring to external costs.
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Definition of renewable energy for the purpose of
directive 2001/77/EC

The directive defines renewable energy sources in its art. 2
as “non-fossil energy sources (‘wind, solar, geothermal,
wave, tidal, hydropower, biomass, landfill gas, sewage treat-
ment plant gas and biogases”). The original Commission
proposal (European Commission 2000a) limited hydro to 10
MW; this provision was eliminated. Biomass is further speci-
fied to mean “the biodegradable fraction of products, waste
and residues from agriculture (including vegetal and animal
substances), forestry and related industries, as well as the
biodegradable fraction of industrial and municipal waste”.
This was included upon the insistence of the Dutch, British,
Italian and Spanish governments against the opposition of
both Commission and Parliament (European Voice: 7-13
June 2001; Solarthemen 21.6.01: 4). The proportion of elec-
tricity produced by renewable energy sources in such plants
may now also be considered as res-e if the waste treatment
hierarchy is respected.

National targets

Historically, national commitments to renewable energy var-
ied greatly with the vagaries of the oil market. Crash pro-
grams in the 1970s and early 80s were generally followed by
a decline in activities following the oil price decrease in 1986.
The progress of renewable energy technologies also differed
significantly among member states; breakthroughs were rare
and incomplete. One of the ideas of the green and white pa-
pers on renewable energy sources was to reduce the costs
of these technologies by achieving mass production on a
European level (reinforced by exports once leadership was
reached in this area); this in turn required a Community-wide
effort. To achieve this effect, mandatory targets were seen as
an appropriate instrument. This case was argued with great
perseverance by the European Parliament. On the other
hand, nearly all member states were unwilling to accept such
targets (Denmark and later on Germany were the only excep-
tions).

Art. 3 of the directive proposes only indicative targets, with
member states required to “take the appropriate steps ... in
proportion to the objective to be attained” and to document
their efforts in regular reports (no later than 27 Oct 2003, the
date by which the directive is to be transposed into national
law, and thereafter every two years) which the Commission
shall evaluate. If member states fail to live up to their targets
without valid reasons, the Commission shall make appropri-
ate proposals which may include mandatory targets.

Table 3:  Annex to directive 2001/77/EC: Reference values
for member states' national indicative targets for
the contribution of electricity from RES to gross
electricity consumption by 2010

RES-E RES-E RES-E

TWh 1997 | TWh 1997 | % /2010
Belgium 0.86 1.1 6.0
Denmark 3.21 8.7 29.0
Germany 24.91 45 12.5
Greece 3.94 8.6 20.1
Spain 37.15 19.9 294
France 66.00 15.0 21.0
Ireland 0.84 3.6 13.2
Italy 46.46 16.0 25.0
Luxembourg 0.14 2.1 5.7
Netherlands 3.45 35 9.0
Austria 39.05 70.0 78.1
Portugal 14.30 38.5 39.0
Finland 19.03 24.7 31.5
Sweden 72.03 49.1 60.0
United Kingdom 7.04 1.7 10.0
European Community | 338.41 13.9 22.0
Support schemes

Apart from the issue of targets, this was one of the most hotly
contested provisions of the directive. At first, it was planned
to progressively liberalize the area of RES-E in order to arrive
at a community-wide harmonized regime fairly soon. It was
also a conflict over renewable energy certificates combined
with quotas versus fixed feed-in tariffs. The first draft propos-
als submitted by energy commissioner Papoutsis made clear
that only support schemes which relied on “competition” were
judged compatible with electricity liberalization. This referred
to the tendering systems practiced at that time in some
member states and ignored that there is competition also un-
der fixed feed-in tariffs (Hvelplund 2001). These tendering
schemes consisted in prospective res-generators submitting
competitive bids for fixed-price contracts. Such a system was
practiced in Britain (where the NFFO system was no great
success in expanding production of res-electricity; Mitchell
2000), France (where results were simply dismal) and Ireland
(where this system still exists). Britain and France in particu-
lar had low (or simply slow) rate of completion of accepted
projects, even though they dispose of the best wind re-
sources in the EU. This contrasted with the successful mar-
ket introduction of res-electricity achieved by those states
which relied on fixed feed-in tariffs, i.e. Denmark, Germany
and Spain, responsible for about 80-90 percent of wind
power installations in the EU.
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Later on, Papoutsis seems to have favored a quota/tradable
certificate approach. Under such an approach, generators of
res-electricity would sell, on the one hand, the physical elec-
tricity they produced; on the other, they would sell certificates
embodying the “greenness” of that electricity, which could
then be traded on an exchange so that a market price would
result. This in turn would promote trade of res-electricity
within the EU, encourage its development in those regions
where conditions were most favorable and thus reduce costs.
At the time the directive was discussed, such a system was
favored by Denmark, the Netherlands, the United Kingdom,
Italy and the Flemish part of Belgium; it also had supporters
in Sweden and Austria. It was opposed most vociferously by
Germany.

Confronted with intense protests against his draft proposals,
Papoutsis published the philosophy underlying his approach
in the Working Paper in April 1999 (European Commission
1999). This paper argued rather ideologically the perspective
of policy-makers who had successfully deregulated trans-
ports, telecommunication, electricity and gas, achieving con-
siderable efficiency gains in monopolistic or oligopolistic sec-
tors affected by “friendly* regulation — not exactly the situa-
tion of the res-sector. It claimed that according to economic
theory, competition-based systems simply had to be better
with regard to innovation and lowering prices. This claim
seemed questionable especially with regard to innovation,
where the competition-based systems — due to the narrow
markets they created — fared quite poorly when measured
against the others; above all, competition-based systems
seem less capable of developing an RES-E industry (Lauber
2004).

Loyola de Palacio followed a different course, after having
suffered one more setback with the previous philosophy. Her
proposal for a directive was generally neutral with regard to
this issue, although she was not willing to include an express
provision, demanded by some, to protect feed-in tariffs from
state aid scrutiny. However, this issue was settled by the
European Court in the PreussenElektra v. Schleswag case.
Fixed feed-in tariffs under which consumers pay a premium
price for res-electricity do not constitute state aid according to
this judgment. This means that the “German system” can no
longer be questioned from this angle (Nagel 2001).

The directive now provides that the Commission shall evalu-
ate the various national support mechanisms and present a
report by October 2005 on their success, including their cost-
effectiveness. If necessary, it shall at this point make a pro-
posal for a Community framework with regard to support

schemes which shall promote res-electricity in a simple and
effective way. This proposal will have to provide for transi-
tional period of at least seven years, so that no harmonized
regulation can enter into force before 2012.

Guarantees of origin

Art. 5 of the directive regulates the way in which member
states shall set up systems of guaranteeing the authenticity
of res-electricity. The term “certificates” was avoided as some
member states viewed this as a first step towards introducing
a system of tradable certificates/quota-based support
schemes. The significance of this formula was confirmed by
items 10 and 11 of the preamble to the directive.

Administrative procedures

Art. 6 provides that member states shall evaluate their regu-
latory frameworks for res-electricity (authorizations, permits,
support decisions etc.) with a view to reducing regulatory bar-
riers, streamlining procedures and ensuring that rules are ob-
jective, transparent and non-discriminatory, taking into ac-
count the particularities of the various renewable energy
technologies. They have to submit reports on action taken to
this effect on 27 October 2003. Even though obstacles in this
area are important in many member states, no provision is
made for Commission proposals in this area, only for a report
on best practices.

Grid access

Art. 7 regulates the relation between res-electricity producers
and operators of the transmission and distribution system. Its
purpose is to make sure that there is no discrimination
against such producers taking into account all the costs and
benefits of RES-E, e.g. in grid access, connection costs or
transmission and distribution fees. Prospective connection
costs must be communicated to RES-E generators and stan-
dard rules on costs published. The original Commission pro-
posal — supported by Parliament — provided for priority ac-
cess. The Council changed this to “guaranteed access”, al-
though priority access may still be granted. In dispatching
generating installations, transmission system operators shall
give priority to res-electricity producers insofar as the opera-
tion of the national electricity system permits. This clause is
important as in many areas grid operators are hostile to res-
electricity and try to impede its deployment. Member states
shall report on measures taken to facilitate access to the grid
in the report referred to in the preceding subsection.
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External costs and subsidies
Summary report on implementation

Art. 8 provides for the Commission to submit a summary re-
port on implementation on the basis of the member states’
reports referred to above (see the subsections on indicative
targets and administrative procedures) at the end of 2005,
and thereafter every five years. Such a report “shall consider
the progress made in reflecting external costs of electricity
from non-renewable sources and the impact of public support
granted to electricity production” as well as progress on
achieving national targets and discrimination between differ-
ent energy sources.

The chief purpose of the directive is to make res-electricity
competitive for the internal electricity market. Now the com-
petitiveness of this form of electricity is greatly inhibited by
the fact that the generation of electricity from conventional
sources is not charged with its full external costs, and often
receives subsidies on top of that. Research conducted for the

EU in the ExternE project shows that the cost of electricity
generated from coal and oil in the EU would on average dou-
ble if external costs to environment and health were included;
from gas, it would increase by 30% (Massy 2002; Milborrow
2002; Elliott 2003). In addition, fossil and nuclear generation
is often subsidized by a variety of mechanisms. Without
these market distortions, res-electricity would not need the
same amount of support. The issue is highly controversial; in
early 2002 the European Parliament only narrowly prevailed
upon the Council with its demand for a provision, in the 6t
Environmental Action Program, aiming at the progressive
elimination of environmentally negative subsidies (Environ-
ment Watch Europe 15.2. 2002: 5 and 29.3.2002:11). Also in
the context of the adoption directive 2001/77/EC, DG Com-
petition promised to look at subsidies to nuclear generation
(low insurance coverage, waste disposal etc.; Financial
Times 19.6. 2001). Still, the value of art. 8 is primarily pro-
grammatic because it focuses discussions of support on the
comparative treatment of all forms of electricity generation.

3  Developments since the adoption of Directive 2001/77/EC

Indicative targets

There is a steadily growing body of evidence that the EU and
its member states may not be able or willing to reach self-set
targets on RES-E, at least without major policy changes. This
was first stressed in a report prepared by consultants Ecofys,
3E and Fraunhofer ISI for the European Commission in mid-
2002 (Renewable Energy Report 42, August 2002, 20). The
same conclusion was voiced by EREF (European Renewable
Energy Federation, 2002) and by the European Environ-
mental Agency in mid-2003 (Environment Watch Europe, 4
July 2003, 23). But the European Commission does not
seem to worry (Windpower Monthly, Feb. 2003, 14).

The situation became more alarming in the summer of 2003.
Several member states are likely to increase their generation
capacity after the recent electricity shortages. It is likely that
RES-E will not keep pace.

The overall indicative target of 22% for 2010 is also likely to
be lowered as a result of Eastern European enlargement. In-
dividual targets for accession states were negotiated in mid-
2003. Even though they are quite ambitious, they provide for
an average of 11% for this group (table 4) — which would re-
duce by one point the original 22% target of the Directive. But
particularly the political context (stronger fossil and nuclear
orientation of policy makers, low electricity prices in some
states, over-capacity in some others, weaker environmental

interest) raises some doubts as to the future political deter-
mination to pursue an aggressive RES-E policy.

Table 4: Planned expansion of green power share in
accession states

RES-E TWh| RES-E% | RES-E %

in 1999 in 1999* in 2010*
Cyprus 0.002 0.05 6.0
Czech Republic 2.36 3.8 8.0
Estonia 0.02 0.2 5.1
Hungary 0.22 0.7 3.6
Latvia 2.76 42.4 49.3
Lithuania 0.33 3.3 7.0
Malta 0.0 0.0 5.0
Poland 2.35 1.6 7.5
Slovakia 5.09 17.9 31.0
Slovenia 3.66 29.9 33.6
Total 16.8 54 1.1
EU 25 355.2 12.9 21.0

*as percent of power consumption in 2000 (in both cases)
Source: Hinsch 2003

Support systems

So far, only the UK seems to have introduced a
quota/certificates system that is clearly attractive to RES-E
industry — and even here many important issues remain un-
solved. As a result, many observers (in particular the con-
sultant reports cited above, the EEA and RES-E industry as-
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sociations) conclude that market-based instruments have not
really proven their worth so far and that therefore the har-

monization proposal due in 2005 (or later) should not rule out
feed-in tariffs.

4  Broader political context of RES-E development in the EU

How does the current political constellation augur for the fu-
ture development of RES-E under directive 2001/77/EC?
There are, to be sure, some favorable factors. Strong support
for RES-E still prevails in public opinion (European Voice
9:10, 13-19 March 2003; Renewable Energy World, May-
June 2003, 11). Nuclear power — a traditional competitor for
public funding — experienced severe setbacks in Germany,
Belgium and the UK during the past two years. The produc-
tion of RES-E equipment is an area where the EU can claim
world leadership, it should have an interest in fostering this
asset. It may become particularly interesting if oil and gas
production should reach its peak during the current decade,
as many geologists expect, leading to intensified competition
for oil and gas from rapidly industrializing states in Asia and
Latin America (Schindler/Zittel 2001; Deffeyes 2001; Zit-
tel/Schindler 2003; Campbell et al., 2003; European Com-
mission 2000b:27). Also, the EU has in the past placed great
emphasis on leadership in climate change policy; a major
government-level conference is planned for 2004 in Bonn
and could bring about significant progress.

But there are other factors which are less favorable and in-
deed outright problematic for RES-E development. Nuclear
power enjoys strong support in the Commission and in some

of the accession states, and Finland may soon order an addi-
tional nuclear power plant. In Germany, the leading country
in Europe with regard to wind energy and photovoltaic, 2003
has seen declining cohesion on RES-E policy on the part of
the red-green coalition and a revival of large utility resistance
against RES-E; this may endanger the reform of the renew-
able energies law. A production peak — followed by gradual
decline — for oil and gas might also lead to a run on coal and
nuclear, as renewables would have trouble replacing those
sources of energy; wind or solar PV are growing very fast,
but the basis from which they grow is still very modest so far,
so that even very high growth rates are likely to have only a
limited impact during the next decade. The progressive wa-
tering down of climate change policy during the Kyoto proc-
ess (particularly the Bonn and Marrakech agreements) and
the decision of the Bush administration not to ratify the Kyoto
protocol are likely to lead to a greater reliance on flexible in-
struments also on the part of the EU member states, particu-
larly as joint implementation credits are becoming cheaper
due to the US absence from the market of carbon credits. As
a result, reform of domestic energy policies becomes less ur-
gent, at least until 2010. It is clear that RES-E policy still
faces an uphill struggle.
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Ladies and Gentlemen,

Thank you for the invitation to your seminar. It gives me great
pleasure to be here to talk to you about the ongoing amend-
ment to the Renewable Energy Sources Act in Germany.

| would like to begin with an overview of the existing Renew-
able Energy Sources Act, which | will refer to by its German
abbreviation, the EEG. | would also like to outline the suc-

cess this Act has had in the expansion of renewable energies
for electricity generation over the past three years.

Following that, | will explain the reasons for the current
amendment and highlight some of the most significant
changes. | will conclude my presentation with an overview of
the expected developments in renewable energies over the
coming years.

How does the Renewable Energy Sources Act work?

The EEG replaces the Electricity Feed Act. It entered into
force on 1 April 2000. It regulates the feeding into the grid
and the compensation for electricity from renewable ener-
gies: according to this Act, operators of installations for gen-
erating electricity from renewable energies are entitled to pri-
ority connection to the grid and to compensation for the gen-
erated electricity. Compensation must then be paid for this
electricity in line with legally prescribed minimum amounts
over a period of twenty years.

However, the entitlement to compensation only arises if re-
newable energies were used exclusively. The amount of
compensation varies depending on the type of renewable
energy and the size of the installation. The goal of this differ-
entiating system is to facilitate a cost-effective operation of
these installations. For example, 8.9 resp. 6.0 cents are cur-

rently paid for a kilowatt-hour of electricity from a wind power
installation, while 45,7 cents are paid for a kilowatt-hour from
a photovoltaic installation.

The compensation paid by grid operators is shared equally
among those utility companies supplying end users with elec-
tricity. Theoretically this ensures each electricity consumer
makes an equal contribution to the expansion of renewable
energies and thus to climate protection that is proportionate
to consumption.

In other words, consumers are financing the expansion of re-
newable energies. This is justified by the fact that it is their
behavior and the current structure of electricity generation,
which is overwhelmingly reliant on fossil fuels, which cause
this portion of CO2 emissions.

What has the Renewable Energy Sources Act achieved so far?

The EEG and the Electricity Feed Act have made a consid-
erable contribution to increasing the share of renewables in
electricity consumption from 4.6% to 8.5% since 1998. This
share will rise to 9% by the end of this year.

Before the entry info force of the Electricity Feed Act and the
EEG, hydropower was the only renewable energy to play a
significant role in electricity production. This has now
changed.

The greatest proportion of the increase has been achieved
by wind energy, shown here in turquoise. In Germany there
are now over 12.800 wind power installations with an in-
stalled capacity of over 14.000 megawatts. They generate
more than 17 million kilowatt-hours of clean, green electricity

per year. Wind energy has doubled since the introduction of
the EEG. Biomass also makes a significant contribution to
electricity generation - highlighted in green on this transpar-
ency. The installed output has also doubled in this area.
About 2 million kilowatt-hours of "green" electricity were gen-
erated in 2002. Electricity volumes from waste incineration
are not taken into account here. According to the current
EEG this is not a form of renewable energy.

There has also been major growth in the field of photovoltaic.
The installed electricity capacity has increased by over
400%. However, their contribution to electricity generation is
still only very small; which is why they can't be seen on this
diagram.
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As a result of these success stories, around 20 million tons of
CO:2 can be saved every year. They have also given rise to a

What are the reasons for the amending?

This success raises the question of why we need to change
the Renewable Energy Sources Act at all. There are three
main reasons:

Firstly: The German Government's goal is to increase the
share of renewable energies in energy consumption to 50%
by the middle of this century. Enormous effort is required to
achieve this goal. Every possible option for expansion must
be fully exploited. The EEG provides for the accuracy of its
instruments and compensation rates to be reviewed at regu-
lar intervals. The German Government published the results
of a review in a progress report last June. One conclusion
was that the compensation rates have to be adapted. The

What changes are being made?

On 13 August Federal Environment Minister Trittin submitted
a draft Act on amending the EEG. This prescribes a number
of small and more significant changes. It is not always possi-
ble to clearly assign the proposed changes to one of the
three reasons | have just listed. So instead | will merely list a
few examples to illustrate the aims and the impacts of the
changes.

Major changes are proposed for the compensation rates of
the individual types of renewable energies. As you have per-
haps seen in the media over the past few weeks, the discus-
sion on the regulation for wind energy is particular intensive. |
would therefore like to go into this in more detail.

The draft Act prescribes a reduction in the guaranteed com-
pensation for electricity generated from wind energy - the
strongest branch of Germany's renewable energies sector.
Such major progress has been made with technical devel-
opments in this field that prices for installations have fallen
more quickly than legislators predicted.

At the same time, the advancing expansion of wind energy
has led to discussion on whether expansion should also be
aimed for in inland areas with less favorable wind conditions.
The draft Act therefore prescribes minimum requirements for
the quality of sites as a solution. On the other hand, practice
shows that the conditions for the expansion of offshore wind
energy use are not structured well enough in the existing
EEG. Although there are already several offshore wind parks

new industry, which created 130,000 jobs and had a turnover
of around 8 billion Euro in 2002.

current provisions do not allow costs-effective operation for
certain energy sources and installation sizes - even though
this is a central goal of the EEG.

Secondly: problems regarding some delineation and struc-
tural issues have arisen. To ensure a smooth implementation
of the Act these problems need to be solved.

Thirdly, the EU Directive on the promotion of electricity pro-
duced from renewable energy sources has to be transposed
into national law. Although Germany's Renewable Energy
Sources Act is an effective instrument for reaching the goals
laid down in the Directive, small changes are needed never-
theless.

- in Denmark for instance - very little has been done in this
field in Germany. This is partly due to the different geo-
graphical conditions. The on-going planning in Germany also
includes areas a long way from the coast. The conditions
here are correspondingly tougher and thus the costs higher.

The draft amendment to the EEG therefore provides for
clearly improved conditions for offshore use for a transitional
period up to the end of this decade. The Government's goal
is to have an installed capacity of 3000 megawatts by this
date. In the long term, the goal is for 15% of Germany's elec-
tricity requirement to be covered by offshore installations.

A further major aspect of the ministry draft is a new provision
for the biomass sector. This form of energy offers consider-
able potential and plays a major role in future scenarios.
Electricity from biomass flows continuously and, unlike wind
and solar power installations, is not dependent on the
weather.

Unfortunately, the expansion of biomass has stagnated in re-
cent years. Findings of a governmental review show that the
compensation rates for small installations and for the use of
regenerative raw materials such as forestry timber and farm-
land plants, are insufficient. These compensation rates will
now be adapted accordingly. An additional financial incentive
will be created for using regenerative raw materials. This
should also enable farmers to have a supplementary source
of income in addition to food production.
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The EU Directive on the promotion of electricity produced
from renewable energy sources even recognizes the bio-
genic share of waste as a renewable energy. The ministry
draft makes use of the option included in the Directive to ex-
clude this from the EEG compensation system.

Finally, | would like to briefly talk about the new provisions for
solar radiation energy. Although its contribution to electricity
generation is currently only minor, it offers enormous poten-
tial in the medium to long term.

The huge growth of around 400% in the past three years is
partly due to the EEG, and partly to the German Govern-
ment's 100,000 roofs program. This funding program pro-
vides low-interest loans to facilitate the setting up of photo-
voltaic facilities on buildings. The program's goal was an
overall capacity of 300 megawatts. This was achieved this
year - over a year sooner than planned.

The submitted draft amendments provide for balancing out
this concluded program. Photovoltaic installations on build-
ings are therefore entitled to an increased compensation
rate.

To be able to fully exhaust the huge potential of solar radia-
tion energy, a clear decrease in electricity costs is needed in
the longer term. The EEG provides an incentive - an annual
decrease of 5% in the guaranteed compensation for electric-
ity fed into the grid. To achieve a further significant decrease
in costs, it will be possible to build large ground-level installa-
tions during a transition period of a good ten years. The
higher demand resulting from this will trigger considerable
development in the photovoltaic sector, which is needed to
be able to reduce costs even further.

What impact will the changes have?

The Federal Environment Ministry ordered a review of how
the expansion of renewable energies will develop on the ba-
sis of the proposed changes, and the costs that can be ex-
pected. The outcome was that it is possible to increase the
share of renewable energies to 20% of overall electricity con-
sumption by 2020. The majority of this growth is expected in
the wind sector. This transparency shows wind energy gen-
eration on land in blue and offshore wind energy generation
in turquoise. Biomass - marked in green - will also play a ma-
jor role.

The costs for this expansion are very moderate. They will in-
crease slightly until around 2010, but then will fall. The red

Amendments are also planned for other renewable energy
forms. There will be a slight decrease each year in all com-
pensation rates for new installations. The aim here is to cre-
ate additional incentives for technological innovation.

The inclusion of hydropower over 5 megawatts of capacity is
a new aspect. Studies have proven that the potential offered
by this sector cannot be fully exploited without additional in-
centives. However, compensation should not be paid for
electricity from existing installations - it should only be paid
for electricity resulting from expansion.

Further changes are geared towards improving the function-
ality of the EEG. Uncertainties and disputed issues that have
arisen are also dealt with to improve legal certainty and in-
vestment security.

Finally, the draft amendment also contains further new provi-
sions to increase the EEG's transparency and to prevent
misuse. The precise costs supplementary to the compensa-
tion are not yet known. This uncertainty is often used in po-
litical discussions to argue against the EEG. It is also impor-
tant to prevent unnecessary costs in order to keep the bur-
den on citizens and enterprises for the expansion of renew-
able energies as small as possible.

In this context, | would also like to briefly address the provi-
sions regarding the certification of electricity from renewable
sources. The Directive on the promotion of electricity pro-
duced from renewable energy sources prescribes that guar-
antees can be issued regarding the production of electricity
from renewable energies. This issue is not addressed in the
current EEG and must now be resolved with an amendment.

line shows the development of costs. At present an average
household pays around 1 euro per month towards EEG
costs. With the predicted increase in costs for conventional
electricity, the additional economic costs for the expansion of
renewable energies will fall to zero from the middle of the
next decade. Then economic profit can be reckoned with.

As you can see from the second transparency, almost100
million tons of carbon dioxide can be avoided in 2020 as a
result of the EEG. The Renewable Energy Sources Act is
thus an effective national instrument in Germany for avoiding
carbon dioxide and thus achieving the Kyoto and EU climate
protection goals.
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So, to summarize:

The amendment to the EEG will further improve this success-
ful instrument for expanding the use of renewable energies
for electricity production. It will promote a shift towards a sus-
tainable system for electricity production.

Experience shows that the expansion of renewable energies
requires initial state subsidizing. The monopoly-like struc-
tures and the current low costs for conventional electricity do
not allow for a market breakthrough otherwise.

However, in the medium term renewable energies will be-
come competitive. The costs arising from the EEG are mod-
erate and will fall in the foreseeable future.

The Renewable Energy Sources Act is therefore a success
story for climate protection in Germany - a success that will
continue with the amendment submitted by Minister Trittin.

Thank you very much for your attention!
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The New Renewables Support Scheme in the Czech Republic

Dr. Martin Bursik

Ecoconsulting s.r.o., Prague

Czech Republic and the EU Commission negotiated the in-
dicative national target of electricity production from renew-
ables on the gross national electricity consumption in the
Czech Republic at the level of 8% by the year 2010. Czech
Republic approved this obligation by signing the amend-
ments to the EU accession treaty in Athens this year. At the
same time, the task to implement the 2001/77/EC Directive
on the support of renewable electricity production together
with the governmental engagement to adopt the special act
for the green electricity production were the impulses to start
the expert work on the new support scheme in the Czech
Republic.

An existing support scheme is based on the feed-in tariffs
system in which the obligation to buy green electricity from
the producer is on the regional distribution company. This
system, (with the necessity to recalculate the tariffs for differ-
ent types of the green electricity) will be effective until the full
opening of the internal electricity market, that is until January,
1st, 2006. Since than, due to the unbundling of the electricity
supply and distribution according to the 54/2003/EC Directive
the distribution companies won't have the license for electric-
ity trade any more in the Czech Republic. However, plants
with the installed capacity less than 200 KWhe will be obliged
to continue its’ operation via the feed-in tariff system.

The electricity production of these producers should be used
by the regional distribution company for covering of the elec-
tricity losses and balancing its’ diagram.

Besides the existing feed-in tariffs support scheme the new
scheme, based on the duty of each electricity supplier to
reach the yearly quota of the green electricity in his portfolio,
is proposed. The yearly quota will be set by the Energy
Regulatory Office with the aim to reach the 8% of green elec-
tricity production by the year 2010. All types of RES will be
supported via differentiated prices of certificates for each
type of green electricity production. Green electricity pro-
ducer will sell - together with the electricity for the market
price (which differs due to the level of instability of certain
type of RES) - the certificate as well. The scheme is far away
from the clear certificate system because the minimal price of
the certificate is regulated by the Energy Regulatory Office
on the basis of different installation and operational costs.
The price of the certain type of certificate will be calculated
so that it guarantees an average payback and reproduction
period of 15 years for each type of renewable installation.

The details of the proposed scheme, basic information about
the current situation in renewables as well as the forecast of
the future RES development will be presented and dis-
cussed.
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The New Renewables Support Scheme
in the Czech Republic
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Martin Bursik, CTI Capacity Building Seminar
September 22, 2003 Tutzing, Germany

ECOCONSULTING sr.0.
energy and environment

= to accelerate the use of renewable energy sources (RES),
= to reach the national indicative target of 8% green
electricity on gross electricity consumption by 2010,

= to support all types of RES,

= to set the prices so that they guarantee reasonable
payback period and an appropriate income,

= to guarantee the sale of all the green electricity prochiced,
= to support renewable heat procuction,

= to implement 2001/77/EC Directive on the support of
renewable electricity production,

Slide 1

Slide 2

2003/54'EC commion rides for the i I ket in el
Art. 15
Unbundling of Distribution System Op
1} Where the distribution system is part of @ vertically integrated
undertaking, it shall be independent af least in terms of its legal form,

arganisation and decision making from other activities.

Crech Energy Law 4582000 8b. Amendment
Art. 25
3)  The distribution system operator, to whose system more than 100,000

end-customers are connected, is not to hold the licence for

electricity prodiution and trade (since January, 1%, 2006)

= designed for small producers with less than 200 kW,
= + for photovoltaic plants,

= if technically feasible, for facilities with higher installed
capacity as well,

= the obligation to buy green electricity is on the regional
operator of the distribution system,

= his ability to buy green electricity is limited by his own
need and to cover losses in the network,

= the tariffs are being set by the Energy Regulatory Qffice,
= the right to sell the certificates passes to the operator of
the distribution system. 4

Slide 3

Slide 4

= the system is based on issuing tradable certificates by the
Operator of the Market,

= prices of the certificates are regulated by Energy Regulatory
Office and ave diferentiated according to the type of RES,

= green electricity producers sell - together with the electricity for
the purchase price - tradable certificates as well,

= suppliers are obliged to meet the annual quota for a calendar
year which is laid down by the Energy Regulatory Office in
advance,

= the supplier who does not meet the quota is obliged to pay a fee
to State Environmental Fund (use bound for promotion of RES).

5

Purchase Purchase Minimal Price of the

price 2003 | price 2004 price of electricity

(EUR/MWHh) | (EUR/MWh - | certificate | on the

est) 2006 market 2006
(est)

Small hydro PP 50 65 45 20
Wind PP 100 100 93 i
Biomass electricity plants 83 100 7 23
Bio-gas electricity plants 83 116 93 23
‘Waste water/landfill EPP 83 67 44 23
Geothermal electricity P 100 200 177 23
Photovoltaic electricity P 200 500 - -

Slide 5

Slide 6

2004 Production in Minimal price Total price for
MWh (est) of certificate Purchased
2006 (€) Certificates (€)
Small hydro (to 10 MW,.) 850 000 45 38 250 000
Wind 55 000 93 5115 000
Biomass electricity 250 000 7 19 250 000
Bio-gas electricity 64 000 93 5952 000
‘Waste water/landfill 30 000 44 1320 000
Geothermal electricity 0 177 0
Photovoltaic electricity 80 - -
Total: 1249 050 69 887 000
Average: 1 MWh = 56€
Electricity production 54 000 000 | | 1 MWh, 4 | mustbuy 1,30 €

= an obligation to preferential connection of RES to

transmission and distribution systems,

i
v

tax ,, holidays * for the period of five years since RES was
put into operation,

1

guarantee of the minimal income for produced KWh of
the green electricity for the period of 15 years (on the
level of the regulated feed-in tariff or the price of the
certificate at the year, in which RES was put into

operation),

Slide 7

Slide 8
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= an owner of source of thermal energy, when constructing
a new source with fotal output greater than I MW, is
obliged to ensure that the source will produce at least
30% of the thermal energy from renewable sources,

= dtto for souirce greater than 10 MW, at least 20% by
December, 31, 2008,

= obligation shall not apply when energy auidit
demonstrates that meeting the obligation would mean the
increase in economic expenditures by more than 50%.

= the builder of the new construction, if financed at least
by 50% from public finances, is obliged to ensure that it
will use at least 20% of heat energy from RES,

= obligation shall not apply when energy auidit
demonstrates that meeting the obligation would mean the
increase in economic expenditures by more than 50%,

= obligation shall not apply when the specific heat energy
consumption is less than 50 kWh/n¥ (pasive building),

= obligation shail not apply when the construction is
connected to the central heating system.

Slide 9

Slide 10

Type of RES Green Electricity Green Flectricity
Production in 2001 (GWh) | Production in 2010 (GWh)

Small hydro {to 10 MW,;) 826 1120

Wind 0,6 930

Large water power plants 1163 1165
Biomass electricity 5.9 2 200
Geothermal electricity 0 15
Photovoltaic electricity 0 i

Total: 1998 5445

Type of RES Heat Production fro R;ml; Sources of Energy by
Solar 2,2PJ
Heat Pumps 7.2PY
Biomass Heat 553 PJ
Total RES heat: 64,7 PJ

5 445 GWh of the green electricity from RES = 196 PJ = 23% of

the total energy production from RES 5

64,7 PJ of heat from RES = 77% of total energy production from RES

12
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092003 to be send to the Govermment
11/2003 to be adlopted by the Government
11/03 - 02/04 Parliamentary procediure, passing

1. May 2004 the Act shall come into effect with the

exception of the provisions linked to
the fully opening of the electricity
market by 1.1.2006
€COCONSULTING s.r.o.
energy and environment
Snemovni 1747
118 00 Prague 1, Mala Strana
Czech Republic
Thank you for your attention
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Replacing Nuclear Energy by Renewables. The Case of Lithuania

Dr. Kestutis Buinevi€ius
Kaunas University of Technology

At present Lithuania is undergoing important reforms in the
sphere of power plant structure. Further privatization of ener-
getic sector, decommissioning of the Ignalina Nuclear Power
Plant, reconstruction of the Lithuanian Power Plant working
on fossil fuels, alongside with implementation of new modern

technologies of renewable energy will be significant factors
having a great importance of our country. All country receive
electric energy from the only electric grid, mutual for all coun-
try, which has recently belonged to a joint-stock company
JSC “Lithuanian Energy” .

Figure 1:  Generation of electric energy by power plants of different types in Lithuania
INPP — Ignalina nuclear PP, TPP- thermal PP, HPS — hydro PP
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Ignalina NPP is the largest electric power plant and has got a
special position in the policy of energy supply in Lithuania.
The INPP produces the largest share of total electric energy
in Lithuania, which varies every year from 73 % up to 87 %.
Lithuania is the first in the world according to this index now.
The total electric capacity of the INPP is 2600 MWel..

Ignalina NPP Unit-1 will be shut down in 2004. This date has
been coordinated with European Union few years ago. Long
negotiations and discussions have been under way under the

subject of shut down of Ignalina NPP Unit-2. In 2002 Gov-
ernment of Lithuania has decided that Ignalina NPP Unit-2
will be shut down in 2009.

After the shut down of the Ignalina NPP, the power supply
would be assured through the thermal power stations, the
capacity of which would be sufficient until 2015-2020, be-
cause energy consumption has significantly decreased after
the year 1990 during the time of independence of Lithuania.

1 Development of economical parameters in Lithuania.

Principal changes of economical system of the country -
conversion into the market economy — were triggered by re-
establishment of Lithuania’s independence. Deep decline in
economy was caused by transition period and reorganization
to market economy, changes of production sale and related
quantitative and qualitative changes of production. Gross
Domestic Product (GDP) of year 1994 took only 56 % of the
year 1990 level. Tendencies of increase were manifested in
1995. Since that time economy of the country has started ris-

ing as it could be seen from analysis of major macro eco-
nomical factors: GDP increased by 3,9 % in the year 2000
and by 5,7 % in the first half of 2003 .

There are three major scenarios of economy development:
the main scenario, scenario of fast economy growth, scenario
of slow economy growth. The main scenario is based on the
tendencies of economy development, taking into considera-
tion the temperate economy growth, prepared by the Ministry
of Economy . This scenario was expanded till 2010 by mak-
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ing assumption that the rate of GDP increase will be 4,7 %.
Very fast rate of economy growth in Lithuania is forecasted in
the scenario of fast economy growth till 2010 (7,0 % in aver-

Figure 2:  Scenarios of Gross Domestic Product increase

age per year). The basic assumption of all these three sce-
narios is that the rate of GDP will be 3 % per year after 2010
(when the first stage of economy renovation is completed).
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Total demands of primary energy. Decline of economy was
accompanied by the similar decrease of energy consumption
during transition period into market economy. Primary energy
consumption in Lithuania reached 4,6 tons in oil equivalent
(toe) per capita in 1990. It was 1,3 times higher than the av-
erage consumption in Western Countries of that period. Pri-
mary energy consumption in Lithuania dropped till 1,9 toe per
capita in 2000, i.e. 2 times lower than the average consump-
tion in the countries of European Union nowadays. Primary
energy consumption in Scandinavian Countries reaches 5,8-
6,5 toe per capita, in Central and Eastern European Coun-
tries — 2,4-2,8 toe.

Decrease of energy intensity, i.e. energy consumption per
unit of GDP is extremely important for the economy of the
country. Consumption of the final energy, i.e. the total input
of different energy sources in sectors of economy per one
unit of GDP (by evaluation of GDP value according to parity
of purchasing power) in Lithuania now is still 1,2-1,5 times

higher than in countries of the European Union on average.
However, a great advance in the field of energy efficiency
improvement can be noticed — intensity of the final energy
has decreased by 35 % in Lithuania in period of 1990-2000.
Energy intensity decreased approximately by 43,5 % in the
sectors of industry, commerce and public services. Energy
consumption per unit of GDP in the sectors of household and
transport was slightly higher in 2000 compared to the energy
consumption in 1990.

Demands of final energy, which is consumed in the sectors of
economy, would increase for only 30 % per fifteen years ac-
cording to the scenario of slow economy growth. Demands of
energy and energy efficiency would be the highest according
to the scenario of the fast economy growth. Even by this
scenario, if the energy demands in 2015 were higher by 70 %
than in 2000, it would take only 75 % of the energy consump-
tion in 1990. Meanwhile, GDP at the end of the forecasted
period would exceed the level of 2000 by 2,3 times.

2  Influence on environment after the decommissioning of Ignalina NPP

Lithuania has signed the UN Convention on Long Distance
Emissions (1979) and the Nations Framework Convention on
Climate Change (UNFCCC, 1992), which is intended to per-
form regulation of the emission of “greenhouse” gas (GHG).
Large part of EU requirements on reduction of environmental
pollution in the sectors of energy and industry concerning as-

sessment of air quality have already been implemented in
Lithuania [85]. Commitments of Lithuania, as well as of other
European countries, according the Kyoto Protocol in 2008-
2012 are to reduce GHG emissions by 8% based on 1990
level. Such requirements are set in Kyoto Protocol of UN
Framework Convention on Climate Change (1997). In addi-
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tion, Lithuania is obliged to assure, that till the year 2010 the
emission of the following pollutants will fall short the following
limits: emission of SOz 142-103 t/a, emission of NOx
110-103 t/a and emission of non-methane volatile organic
compounds (VOC): 92-103t/a. The limit for emission of CO2
from stationary sources of energy generation would make
28-106 tons. Keeping to this limit depends on the future of
Ignalina Nuclear Power Plant, development of industry, en-
ergy efficiency improvement and utilization of renewable en-

ergy sources. Emission of CO2 will increase after decommis-
sioning of Ignalina NPP because the demand of electric en-
ergy will be covered by existing thermal power plants, i.e. by
burning fossil fuel.

The largest emission of GHG in Lithuania falls to the sector
the sector of production of thermal and electric energy. A
forecast of emission of CO: for this sector was performed by
experts of Lithuanian Energy Institute.

Figure 3:  Forecast of emission CO: in electric and thermal power generation sector

CO2, Mt

Emission of CO2 from this sector will increase sharply in 2005
and 2011 after decommissioning of Ignalina NPP Unit-1 in
2004 and Unit-2 in 2010 correspondingly. After decommis-
sioning of Ignalina Unit-2 in 2010 emission of CO2 will
achieve 16,3 Mt, 16,5 Mt in 2012 and 17,3 Mt in 2020. It can
be stated according to such forecasts, that Kyoto target can
not be implemented without additional measures for reduc-
tion of atmospheric pollution in the sector of electric and
thermal energy generation. The main measures are as fol-
lows:

o to install modern technologies in energy production - pro-
gressive systems for consumption of organic fuel (co-
generation- small and big scale CHP;

o to use fuel with less emissions of SO2 or CO2 - natural
gas instead of heavy fuel oil;

o to renovate buildings and modernize their energy facilities.

o to use local, renewable and waste energy resources;

o to increase the energy efficiency in the industrial proc-
€sSes;

e to perform information, education and consultation activi-
ties.
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The another problems for Lithuania will occur due to imple-
mentation of Directive 1999/32/EC of European Union be-
cause usage of heavy fuel oil with large content of sulfur
(more than 1 %) will not be allowed since 1 January 2003.
This directive was adopted as a law of Lithuania according to
the order of Ministry of the Environment and Ministry of
Communication of Republic of Lithuania “About confirmation
of fuel quality indexes, related with environment protection”,
issued on 31 August 2001. Under this order, consumption of
heavy oil fuel containing more than 1 % of sulfur will be for-
bidden in territory of Republic of Lithuania since 1 January
2004. It will make great influence on consumption of fuel oil,
because only two ways will be left — consumption of fuel oil
with low content of sulfur or installation of equipment for
cleaning of smoke. Price of energy, generated by using this
type of fuel will rise in any way. Alternative way would be to
switch on consumption of natural gas. This way requires
large investments into development of system of gas supply.

Due to this fact energy production by the means of renew-
able sources would be especially important in the whole
Lithuania. One of the goal of the National Energetic Strategy
of Lithuania is to achieve that renewable energy sources
would share not less than 12 % in balance of primary energy
by 2010.
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3 Renewable energy sources in Lithuania

Plant biomass utilization as solid fuel. The plant biological
mass (wood residues, straw, energy plants) is one of the
most significant renewable energy sources in Lithuania, that
comprises the important part of the local fuel. The annual
potential of the wood fuel is approximately 3 Mm3 (1,4 Mm3
of the felling waste, 0,6 Mm3 waste of timber industry and 1
Mm3 of the fire-wood). Now about 2 Mm3 of the fire-wood
and timber waste, i.e., approximately 60 - 70 % of the total
potential of the wood fuel, is used for the thermal energy re-
quirements, the total power of which is 350 MW. There are

Figure 4:  Potential of local energy sources in Lithuania in GWh/a.

3500

many companies in Lithuania that produce equipment for
burning of waste wood. The power of the boiler-houses using
the wood fuel is constantly increasing. mio. tons of the straw
annually is gathered in Lithuania. About 0,5 mio. tons could
be used as a fuel. Now 5 boiler-houses using the straw as a
fuel with the total power of 10 MW are operating in the coun-
try. Only 1-2 % of the straw resources is used for the energy
needs. Several enterprises of Lithuania make the equipment
for the straw burning in Lithuania.

GWh

Firewood Cutting

residues

Besides about 30 thousand hectares of the land are not suit-
able for agriculture in Lithuania and there are about 20 thou-
sand hectares of the peat-bogs the exploitation of which soon
be finished. The plantations of the energy plants or quickly-
growing trees can be grown there. With the average yield of
10 tons/ha of the dry biomass, 500 thousand tons of the bio-
mass can be harvested annually. There is a possibility to use
the silt of the effluent from the water treatment plants to fertil-
ize these plantations. Such investigations were started in
Lithuanian Institute of Forestry.

The resources of the biomass fuel can be replenished by us-
ing some part of the arable land for the growing of energy
plants (agricultural crops and grasses). Such energy crops
can give about 10 t/ha of the dry biomass every year, these
plants do not exhaust the soil, as they keep the nitrogen in
the soil, the usual agricultural machinery is suitable for their
harvesting, these areas can be readily re-cultivated. But all
these technologies (either tree plantations, or the cultivation
of the areas of the energy plants, the plant care, the yield
harvesting, the storage and the fuel preparation) must be
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substantiated. The growing of the energy plants would in-
crease the employment of the village inhabitants.

In order to replenish the resources of the fuel made from the
plant bio-mass, the technologies and the strategy of the
growing of the plantations of the energy trees and plants
must be prepared. The resources of the biomass (agricultural
crops and grasses) suitable for the fuel, their growing, the
utilization methods and means for the energy needs must be
determined. The growing of the energy plants for the fuel
would increase the employment of the village inhabitants.

Liquid bio fuels . Approximately 550 thousand tons of diesel
fuels and 15 thousand tons of various oils are used annually
in Lithuania. The fuels are made of imported crude oil and
the oils are imported from abroad. Minimizing the import ex-
penditures and with the employment and environmental prob-
lems in mind, it is expedient to substitute some part of the
mineral fuels and oils by the biological ones, produced from
the rape grown in Lithuania. About 34 thousand tons of etha-
nol is made annually in Lithuania, but the production capacity
is twice as much. The ethanol produced from the extra grain
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and other agricultural products could be used in the process
of the petrol production in company "Mazeikiu nafta". Now is
starting to produce bio fuel for diesel engines in Klaipeda re-
gion.

Biogas . The resources of the organic materials that can be
used for the production of biogas are constantly accumulat-
ing and regenerating in the agricultural production of the
countries. Some of them are the animal manure and the or-
ganic waste of the food processing industry . The total en-
ergy potential accumulated is 87,4 mio. m3 of biogas per
year or 524,4 GWh.

Consumption of biogas has begun in recent 6-7 years. UAB
“Sema”, producer of alcohol in Panevezys town was among
the first to start biogas burning in steam boiler of their own.
Demonstrational system of 0,185 MW electric and 0,6 MW
thermal power was installed in agricultural company “Vy¢ia”
of Kaunas district. Consumed biogas is generated by means
of the process of pig’s manure fermentation. Major sponsor
of this project was the Government of Denmark. Biogas,
generated in Kaunas Sewage Treatment Plant is used for the
needs of this plant and has been supplied into boiler-house
of Kaunas rajonas heating company since 2001. In boiler-
house this biogas is used for generation of thermal power.
Quantities of biogas are sufficient for providing hot water into
NoreikiSkés settlement during summertime. Building of Sew-
age Treatment Plants is in progress in some other towns and
it is projected to consume biogas in those Plants. Biogas
from agricultural production and animal husbandry is practi-

cally not consumed. Great potential in renewable energy re-
sources could be found here. Monitoring of the operating
demonstration power plants and the updating of their tech-
nologies will be proceeded.

Wind energy. In order to calculate the potential of wind power
and resources of wind power in energy units per year it is
necessary to know an annual distribution of wind power in
the researched area. However, these data are insufficient for
a detailed evaluation of wind power potential because poten-
tial of wind power depends on the third degree of wind veloc-
ity. Therefore it is necessary to estimate probability of annual
distribution of wind velocity. Weibull distribution is the best
option to choose here. Theoretical potential of wind power in
western Lithuania must be 6 — 7 times higher than in eastern
Lithuania .

A possible real potential is indicated 0,2 TWh or 200 GWh .
The forecast of wind power consumption in the year 2020 is
equivalent to 6300 toe what corresponds to 73 GWh of elec-
tric energy. Only 22 MW of constantly operating electric
power from conventional power stations or about 65 MW of
the total installed capacity in case of wind turbines are nec-
essary in order to generate 200 GWh of energy per year.
This amount of energy can be easily generated by a small
quantity of WT because their capacity reaches 1 — 5 MW.
Much larger quantity of modern WT could be built on the
shores of the Baltic Sea, offshore and on a coastal strip.

Results of calculation of technical and economical potentials
of wind energy in Lithuania are presented in table 1.

Table 1:  Approximate technical and economical potentials of wind energy in Lithuania

Annual . Annual Annual tech- Annual Annual
> : Agricultural | Number of : : ; :
= av. Wind Total area operation | nical poten- | economical | economical
2 . land 1,5 MW WT . : e ek
E velocity time tial potential potential
= M/s km? km? h GWh GWh GWh
-2 4,0-5,5red area 3325 1662 8312 1100 13715 2743 13715
_‘CS 3,5-4,0 green area 16 328 8 164 16 328 700 17 144 857 3429
= |2,5-3,5blue area 43712 Installation of WT is not recommended
2 |<25yelowa. 1935 Installation of WT is not recommended
D |In total 65 300 - | - 30 859 3600 17144

Solar energy. Potential of solar radiation energy (SRE) in
Lithuania is investigated. Sunshine duration has been the
only energetic parameter of solar radiation perennially meas-
ured in majority of Hydro Meteorological Stations (HMS) of
Lithuania. Perennial observations of solar irradiance were
performed only in Kaunas and Siluté HMS and only in hori-
zontal plane of solar energetic space. Solar irradiance has

been recorded manually once per hour. The data of solar ir-
radiance of Kaunas and Siluté HMS has been analyzed ac-
cordingly to the research program “Solar energy and other
sources of renewable energy in agriculture”, 1996-1999. 15
posts for registration of sunshine duration were or will be in-
stalled.
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The most, medium and the least perspective areas for devel-
opment of sun energetic in Lithuania were determined .
Western Lithuania belongs to the most perspective areas for
development of sun energetic. Few small factories have be-
gun the production of simple and cheap (1 m2 costs 125
EUR) solar cells. Usage of such solar cells could become
economic.

The biggest solar panel (150 m2) was mounted to cover the
summer load for hot water consumption at the Sanatorium for
children near Kaunas city.

Photovoltaic. Photovoltaic is considered as the most promis-
ing renewable energy species in the Worlds Solar Program
1996-2005. At present the efficiency of commercial solar
cells converting solar radiative energy into electricity consists
~15%, that of experimental cells - ~20% and little more.
However there are several demonstration photovoltaic mod-

ules in Lithuania. The development of solar energy technolo-
gies are hampered by a very high cost.

Hydro-energy. The relief of the territory of Lithuania is flat.
Average altitude of Lithuanian territory above the sea level is
98 m. Such conditions may be considered as of moderate
quality with respect to hydropower resources.

The permission to connect agricultural enterprises to electri-
cal network in 1959 has stopped the development of hydro-
power and the number of HPP was reduced to the level of 12
HPP in 1988. After restoration of independence in Lithuania
(1990) the prices of energy started to grow intensively, there-
fore hydropower resources have been attracting more and
more attention. Employment of hydropower resources goes
on and number of HPP is increasing. At present the number
of them is 39. The biggest one is Kaunas HPP (110 MW).
Now HPP produce about 3% of electric energy in Lithuania.

Figure 5. Proportions of theoretical (1), technical (2) and economical (3) potentials and (4) used hydropower in Lithuania
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4  Forecast of replacing nuclear energy by renewables.

Importance, effectiveness and usefulness of utilization of re-
newable and local energy sources are being discussed by
the public and by politicians in Lithuania. The substitution will
be stimulated by integration into the European Union, inter-
national covenants on environmental protection, increase in
the price of imported fuel and so on. It is expected that bio-
mass will be the most important renewable energy source in
the future.

Potential and importance of local energy sources (biomass)
in Lithuania are highlighted in the Energetic Law of Lithuania,
the National Energetic Strategy and Law of Bio fuel.

Firewood and waste wood have been always used in Lithua-
nia for domestic purposes (heating of houses) only and not
for central supply of energy. Cutting residues — tops,

branches, small stems, bark have not been utilized at all.
These are additional and quite sufficient sources of biomass.
All this biomass is a potential source of fuel. Straw is the
main type of waste of agricultural production. Approximately
10 % of straw may be used for energetic purposes in Lithua-
nia. It is estimated that potential of straw in Lithuania reaches
0,4- 106 - 0,5 - 106 tons annually.

Level of agricultural production in Lithuania will be reduced
according to the requirements of the European Union. So,
favorable conditions for cultivation of energetic plants should
come about.

The largest potential of wind energy is existing in the western
part of Lithuania. Present capacities of electric energy gen-
eration are distributed unevenly and this is another important
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factor. All major generators of electric energy are located in
the eastern part of Lithuania. Almost all needed electric en-
ergy for the western part of Lithuania is transported from Ig-
nalina Nuclear Power Plant and Elektrénai Thermal Power
Plant. Supply lines are exceeding 400 km, and losses of
electric energy in supply line reaches 3 — 4 %. Needs for
electric energy generation in the western part of Lithuania will
emerge after decommissioning of Ignalina NPP. Wind energy
is the most acceptable one from ecological point of view. It
was calculated that installation of wind energy plants of 800
MW capacity would cover electric energy needs of all West-
ern Lithuania. Installation of wind energy plants in the west-
ern part of Lithuania should reduce disproportion of capaci-
ties and lower energy losses in supply lines.

One of the goal of the National Energetic Strategy of Lithua-
nia ( November, 2002 ) is to achieve that renewable energy
sources would share not less than 12 % in balance of pri-
mary energy by 2010.
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LITHUANIAN GEOGRAPHICAL LOCATION
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Renewables in the New Energy Acts of Estonia

Dr. Villu Vares

Estonian Energy Research Institute at Tallinn Technical University

In Estonia the Energy Act was entered into force on 1 Janu-
ary 1998. The Act has been amended in 1998, 1999 and in
2001. The latest amendments were enforced on May ; 7,
2001. In 2001 the preparations started to elaborate four new
energy-related legal acts (laws), which replaced the Energy
Act from the 1st of July 2003. These acts are:

Natural Gas Act,
Liquid Fuel Act;
District Heating Act;
Electricity Market Act.

Only in the new Electricity Market Act there are articles con-
taining directly or indirectly renewable energy related issues.

According to Electricity Market Act renewable energy sources
could be hydro, wave, tidal, solar, geothermal and wind en-
ergy, also biomass, landfill gas, biogas and gas collected
from sewage water treatment appliances.

Renewable energy producer has to separate in bookkeeping
balance all commitments and returns concerning renewable
energy from other charges and returns. It allows selling re-
newable electricity to the grid with 1.8 times higher price than
conventional big producers over than 500 MW installed ca-
pacity during previous calendar year. It is restricted to cross-
subsidy production of renewable electricity by other activities
and vice versa. Previously selling price of renewable electric-

ity was connected with final consumer price what is now
changed with just mentioned scheme.

A new issue in the Electricity Market Act concerns balancing
procedures between electricity producers and consumers. In
order to avoid misbalances between production and con-
sumption, grid operator has to check accordance of electricity
production and consumption and producers have to supply
electricity according to agreed schedule, i.e. if a renewable
electricity producer can't supply agreed amount of energy,
producer has to compensate using of grid reserves. It might
indirectly influence to compatibility of renewable energy pro-
ducers. As the Electricity Market Act is in force only from
01.07.2003, not all aspects of this feature are clear.

The operation license is needed only for electricity producers
over the installed capacity 100 kW, i.e. small scale hydro
power plants may operate and sell electricity without bureau-
cratic procedures for obtaining license and avoid payment of
grid connection fee what are obligatory for bigger power pro-
ducers.

The Electricity Market Act is the main document fixing sup-
port to renewables. It is a rather complicated justice docu-
ment with few subdocuments and near future will show how
the new legal system will influence situation in the electricity
market and future implementation of renewable energy
sources.
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Renewables in the
New Energy Acts of Estonia

Villu Vares

Estonian Energy Research Institute at
Tallinn Technical University
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Plan of the presentation

« Changes in energy related legislation
+ RES support schemes
« Plans for the future

» Real utilisation of renewables

20-24/09/2003 Tutzing, CTT Villy Vares
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Changes 1n energy related legislation

oPET ESTETA

+ Upto 01.07.2003 « From 01.07.2003 four

only one act acts
— Energy Act — Natural Gas Act &
\ — Liquid Fuel Act
— District Heating Act
— Electricity Market Act

*Do not contain any
comments on renewables

20-24/09/2003 Tutzing, CTI Willy Vares
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Rencewables according to
Electricity market act

* Non fossil energy sources:
— hydro, wind, solar, wave, tide, geothermal, landfill gas and
biogas, biomass
* Definition of biomass:
— Agricultural organic waste
— Wood fuel, forest residue, wood processing residue with
biological background
— Components of industrial and municipal waste with
biological background

20-24/09/2003 Tutzing, CTT Villy Vares
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Obligation to purchase
electricity from renewables

+ Distribution company has to purchase electricity from:

— hydro and biomass (if production started in 1.1.2002 or later
- obligation up to 7 years but not longer than 31.12.2015)

— other renewable resources, mainly wind (if production
started in 1.1.2002 or later - obligation up to 12 years but not
longer than 31.12.2015)

+ If renewable electricity production started before
1.1.2002, purchasing obligation is valid until
31.12.2008

20-24/09/2003 Tutzing, CTI Villu Vares
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Pricing of electricity from RES

o According previous Energy act o According Electricity market act
(before 1.7.2003) (after 1.7.2003)

— An energy trader has to purchase — Power grid company has to
alternatively produced electricity purchase eleciricity from
« at a price which constitutes 90% renewables with 1.8 times higher
of the basic rate for residential price than from big power
customers (if the sales volume of producers (over 500 MW) during
alternatively produced clectricity previous year

. o,
docsnt excedd B30 of totally — Higher price will be compensated

utilised electricity during the g
previous year by power transmission company

opeT EsT@hTA

 at a price which constitutes 60- — Sold re_newable electricity
90% of the basic rate for measuring has to be remotely
residential eustomers (if the sales controlled

volume of alternatively produced
electricity exceeds 2% of totally
utilised electricity
— The VAT level for electricity from
wind and hydro is fixed 0%6

— Renewable electricity producer have
to exclude cross subsidies

— Producers less than 100 kW have
not to pay licence fee

20-24/08/2003 Tutzing, CTD Villu Vares
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Feed 1n tariffs in some countries
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Green certificates

+ Targeted only for consumers to support
development of renewable electricity

+ Green certificates allow to deliver support for
Estonian Nature Foundation:

— With level 1 certificate 12000 EEK/767 EUR

— With level 2 certificate 6000 EEK/383 EUR

— With level 3 certificate 600 EEK/38 EUR

— With household certificate 120 EEK/8 EUR
20-24/08/2003 Tutzing, CTD Villu Vares
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Green certificates for consumers
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Rules of state support for environmentally
friendly energy projects 1

Type Consumption of | Target group Price of Number of
green, certificate,  icertificates +» Allowed to implement for following projects
electricity, kWh EEK/EUR ) o
Level 1 120 000 BT 103757/ 15 — Energy production from renewables and municipal
4311 waste
Level 2 60 000 Big and medium 51878/311 50 — Energy conservation
companies _CHP
Level 3 6 000 Small companies 5131/328 150 ; : 2
and public — Cleaning of polluted industrial areas
institutions — Other activities to decrease environmental impact of
House- 1200 Private consumers 1020/65 800 industry
holds
20-24/09/2003 Tutzing, CTI Willy Vares 20-24/09/2003 Tutzing, CTT Villy Vares
Slide 9 Slide 10

il i
Rules of state support for environmentally
friendly energy projects 2

oPET ESTETA

* Investment support
* Support to cover operating costs

— Only additional operating costs after projects’
implementation could be compensated

— Projects could be supported during up to 5 years
— If support for the first year covers 100% of
additional costs, next year support has to decrease

— If support during the period is constant, it has to less
than 50% of additional annual costs

20-24/09/2003 Tutzing, CTI Willy Vares
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W Development scenarios

for development of renewable electricity

Conservative/ 2000 2005 2010 2025
main/optimistic

scenario

Wind 0.332 | 20/45/ 60 | 80/120/200 | 300/-/600
Hydro 6 18/23/25 24/30/30 60/-/210*
Other electricity = 20/55/60 | 80/170/200 | 240/-/600
from renewables

Electricity from peat 19 25/30/40 40/50/60 50/-/80

# - inc 30% of production of HPP on the border river
Flectricity production from renewables should be 5.1%6 of total inland consumption
in 2010 according to signed contract with EU

20-24/09/2003 Tutzing, CTT Villy Vares
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Electricity generation in 2001
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Shares of energy sources in TPES, 2001
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Oil shale 7719 GWh| 90.7 % Natral gas
15%
Peat 19GWh| 0.2 % Molor sk
Heavy fuel oil 2GWh| 0.1%
Shale oil 32GWh| 04% Fuel cils
Natural gas 560 GWh| 6.6 % ook —
o 59%
Other fuels 172GWh| 2,0% " ks ol
Hydro- and wind energy 6 GWh| 0.1 % " "
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Session Incentive Schemes for Renewables

Dr. Hans-Joachim Ziesing
German Institute for Economic Research (DIW), Berlin

DIW Berlin

Incentive schemes for
renewables
- discussant -

CTI Workshop, Tutzing
20 - 24 September 2003

Dr. Hans-Joachim Ziesing
Deutsches Institut fiir Wirtschaftsforschung, Berlin
(German Institute for Economic Research)
hziesing@diw.de
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CO,/GHG emissions in Germany
reference case and reduction targets
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Y

IIASA/WEC scenarios of worldwide tfég
emissions, 1990 - 2050

Soanaria A1 (High growth]

Soanaria A2 (High growth]
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DIW Berlin

Strategic options for a
sustainable energy system

ENERGY EFFICIENCY

RENEWABLE ENERGIES

FUEL SWITCH BETWEEN FOSSIL FUELS
CARBON SEQUESTRATION 27?7

+* NUCLEAR POWER ?77?

Primary energy consumption and shares of fo
and CO, clean fuels to reduce worldwide CO, emiss
by 2050 to a level 50% lower than 1980

million tonnes of oil equiv:

ssumptions 1990-2060: GDF growlh: 2,5 % p.a, energy productviy 2.2 % pa
result: share of CO; clean fuels in 2050: 50 % (5,900 million toe)
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DIW Berlin
Reduction of CO, emissions in Germany by
2050 to alevel 80% lower than 1990
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 Result: share of renewable energies in 2050: 50 %
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Electricity generation in Germany .

2000, 2020 and 2050
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DIW Berlin

There is a wide consensus that
renewable energies must and can
play a mayor role in energy supply

(and | agree with that) ...

... but there are still many questions
{we often are facing with those who don‘t see
the necessity of renewable energies)

to be discussed ...
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Will this be the future of oil productiol
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Primary energy share of renewable .

energies (source: engquete comm.)
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DIW Berlin -
Electricity supply based on renewable energies

the renewable/efficiency case for Germany
up to 2050 (source: enquete comm.)
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DIW Berlin y ‘
Some questions to be discussed (I’)‘ :

+ Depending on the emissions‘ target, a
growing share of renewable energies is
absolutely necessary - but is it really
realistic, that renewable energies could
become the most important energy source
world-wide and in most countries within
the next decades?

+ Are we sure that fossil fuels will become

more and more scarce with the result of

strong price increases already within the
next few decades?
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DIW Berlin

Some questions to be discussed ﬂ )

+ At the moment most of the renewable
energies are not competitive without
financial help (in which way whatever)
- are we really sure that the expected
cost reduction will be realised?

and
+ will we really face the break even point

in our lifetime or do we need public aid
for an infinitive time?

Slide 14
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: DIW Berlin .
Cost reduction of renewable ener
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DIW Berlin

Some questions to be discussed (

+ What are we going to do with PV systems,
which in the long run seem to be the most
promising systems to use renewable energy
sources? But how to overcome the deep
lack of competitiveness?

» What about the external costs of electricity
and heat from non-renewable sources? Is it
true that the inclusion of external costs will
assure the competitiveness of most of the
renewable energies?
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DIW Berlin

Thank
you for
listening
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DIW Berlin

Some questions to be discussed (llI

+ What is the relation between liberalized
markets and renewable energies? Is
liberalization in favour or against the
opportunities of renewable years?

+ What is the relation between energy
efficiency and renewable energies?
Shall we do both at the same time
or should there be a ranking?
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DIW Berlin

Some questions to be discussed (|

+ Most of the time we are discussing about
incentive schemes for electricity produced
by renewable energies. But what we also
need is heat, even more than electricity.
What about the incentive schemes for heat
produced by renewable energies?

+ Are the same incentive schemes appropriate
for electricity systems as well as for heating
systems?
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Bankable Energy Efficiency Projects - How to Get Energy Efficiency

Investment Financed

Dr. Petra Opitz
German Energy Agency (dena), Berlin

In January 2003 the EU-SAVE Project Bankable Energy Effi-
ciency Projects — BEEP took off. It is designed to develop
economically viable, large-scale investment projects for im-
proving energy efficiency in selected Central and Eastern
European (CEE) countries (Poland, Czech Republic, Slova-
kia, Bulgaria and Romania). BEEP will find and fully develop
at least one profitable investment project for improving en-
ergy efficiency in each participating CEE country, and pre-
pare each project's funding application to the European Bank
for Reconstruction and Development (EBRD) and/or national
financial institutions. This work will also include selecting ap-
propriate national or international investors for the preferred
model of private financing.

The selected projects will be designed to meet the standards
of the EBRD and will take into account legal, administrative
and economic factors in participating countries.

Nine partners from the EU and accession countries are in-
volved in this project. The partners participating in BEEP are:
dena (coordinator, Germany), CRES (Greece), EEA (Bul-
garia), ENVIROS (Czech Republic), E.V.A. (Austria), ife
(Norway), ISPE (Romania), KAPE (Poland) and SEA (Slova-
kia). It is also supported by a steering committee of EBRD,
KfW, UNDP, World Bank and BASE representatives, who will
provide needed advice.

BEEP will assess, record and compare the present capacity
to finance measures for improving energy efficiency in all
partner countries. Projects will aim to meet the requirements
of banking institutions regarding risk assessment, equity
capital, contractual arrangements and legal framework condi-
tions. BEEP will also continually update information on the
status of legislation to promote energy efficiency in participat-
ing CEE countries and disseminate this information to inter-
ested parties in partner countries. National reports on the ex-

isting framework have been published on the project’s own
website: www.save-beep.org

The EBRD "Guide to Bankable Energy Efficiency Proposals"
will be expanded to list relevant national prerequisites and
requirements, information needed by financial institutions for
assessing the “bankability” of proposed energy efficiency pro-
jects. The guide will also address political and administrative
decision-makers and others in the energy sector, advising
them how to set framework conditions that attract private
capital. Energy managers, banking staff, consultants, inves-
tors and others have been be trained by the EBRD in May
2003 to design business plans, a fundamental part of apply-
ing for large-scale investment funding.

Finally, a workshop held in each of the five participating CEE
countries will draw the attention of potential private investors
to the new market for installing energy efficiency measures in
CEE countries.

BEEP will contribute to exploiting the energy savings poten-
tial in CEE countries, a potential that needs large-scale pri-
vate investment to be fully accessed. It will help to overcome
investor reluctance due to the inability to deal with changing
conditions coupled with financial institutions' planning and in-
formation requirements. The project will help to open up new
market opportunities for suppliers of technology and energy
providers in EU countries; it will provide the EU with informa-
tion on the conditions for improving energy efficiency in CEE
countries.

The project will also help to integrate EU accession countries
by advising political decision-makers on how to create com-
petitive market conditions and encourage private investment
in energy efficiency measures. It will be terminated at the end
of 2004.
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%g ~ Energy Saving Partnerships
b?-o in Berlin

Basic situation in Berlin

Number of public buildings in Berlin: about 6,000

Total energy costs per year : about 250, - million EURO

Annual CO,-emission by public buildings: about 3 million t

Targeted CO,-reduction

in public buildings: by 25 — 30 % until 2010

ESP - a model of success in Berlin
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7 b?-o Contracting

Energy Services - Third Party Financing
duration model / participation model

Energy cost [DM/a]
‘ energy cost saved = contracting rate

Share of customer
Real cost

Contracting rate

Reduced
cost

time[ye ars]

Duration of energy-
saving measures

Start of main tasks End of contract

 Clearcontract — Clearinghouse for
Contracting

ESP — a model of success in Berlin

Federal State el ESp
of Berlin
ng guarante
fic®
g =t
L=

Pool of
buildings

T — corordination

remuneration

supply
technical issues

aectiory

/ /
r\au;alggs ﬂE‘H/ﬂhea\ \ \

utilities
gas supply, electricity supply, and/or fuel
supply company
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Contracting

Project development schedule

step 0 o_]ecf. preparation

- Wt# |

data colletion

check of buildings/equipment

analysis of potential (option)

step 2

Project development schedule
s’tei) g invit: 'tofens'er ¥ ‘

Analysis & negotiation

+
Detailed Planning

Investment
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Pool 12

Pool 11

Pool4 Pool & Pool 6 Pool & Pool 8 Pool 10

H Eol mRequest for bid # Submisson © Negotiation
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Projects in the CEEC

~ Slovenia
Building Pool exists since 2001
New ESCOs on the market
~ New projects in the pipeline
Bulgaria
Contract Model exists

“List of Potential Pilot Projects

# Clearcontract — Clearin
Contracting

Problems for TPF in Eastern Europe

~ Barriers for small-scale EPC projects

“For the private investors: Ratio between
development costs and possible benefit

project

For international finance organisations: transactions costs
are considered too high

Restrictions in know-how, money and

Legal obstacles (procurement, etc.)
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# Clearcontract — Clearin
Contracting

+ Dismantling of existing heat distribution
system

+ New distribution for 7 heat-ciricles

- New Monitoring central control office

+ Insulation of heating

+ Project development — Planing —
Monitoring

+ Investment Costs of 31.000 €
+ Reduced energy for heating ca. 18%
+ Pay-Back Period 12 Years
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Project management

|clearcontract

Sonty peek
Crech
Republic
SEVEN

Beriner
rergie sgientur GmbH
- project managemert
 o-ordinator

conty ik
Hurigary
OMEKK

CoN Y Dick
Bulgaria
SEEA

Couty Desk
Slavenia
15

+ Aggregated knowledge and experience on energy

contracting

« Development of standards
* Quality check for projects
* Sizeable project packages for reduced transaction

costs

* International networking

* Local capacity building
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Resulting in
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Project overview — international activities

1.Model contracts

2.Tender documents

3.Pilot projects

« Clearing House

¢ Country Desks

« Steering Committee

« Intranet/Internet

« International Dissemination
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Project overview — national activities
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Analysis status quo
- National Reports

- Interviews with decision makers of municipalities,
banks, ESCO's,...

- Preparation, realization of workshops, seminars,

Model contracts/tender documents
- Model contracts will be available for all countries

Project overview — national activities

Pilot projects

SLO: EPC Kranj is running (2 pools in municipalities and 2
projects in hospitals are planned)

CZ: EPC railway station Ostrava, pool Praha 15 (contract
negotiations are finished)

SK: EPC (2 are planned in Bratislava), DC (1 in Handlova)
Bulgaria: list with potential projects (EEA)

Poland, Lithuania: Possible Projects are identified
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Project overview — national activities
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Hungary: BME OMIKK

Country Desks

- Marketing in the country through seminars, national
web-sites

- Direct Contact for the local market

- Preparation of tools for the preparation of pilot
projects

- Activities to convince of building owners to start the
tender procedures

TPF market: is developing strongly with a great competition among the
ESCOs. The process of the realisation is quite slow and complicated

ch isks for TPF: d I it of TPF market, legal framework e. g.
new Hospital Act became effective (with possibilities for private investors)
f absent experiences, legal regulations

Existing contracting projects:
St. Rékus Hospital, Budapest; in process: Jahn Ferenc South-Pest
Hospital, Budapest; Municipal Hospital, Gyongyos

Energy prices: Electricity: private sector 0,08 €/kWh, industrial sector
0,07 €/kWh; Natural gas: in private sector 0,15 €/m3, in industrial sector
0,16 €/ m3

TPF model contracts: adaptation is in preparation (spring 2004)

Tender documents: legal analysis of public procurement law, concession
law is finished; adaptation for TPF is required

Pilot projects: Evaluation of target group public owned hospitals is finished,
Country Desk should support development of TPF projects after
installation

Slide 21
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Poland: KAPE

TPF market: TPF is existing from the beginning of 90's, but total market
share is insignificant; there are only a few Polish and foreign providers
(total 15)

Chances/risks for TPF: existing TPF potential, legal framework / barriers
(awareness, know how, financing), e. g. absence of experiences; lack of
guarantee fonds and specific knowledge for financing projects

Existing contracting projects: projects cover both the municipal sector
(public buildings, infrastructure) as well as private one (mainly housing
cooperatives), a project started recently in the city of £6d2 covering over
400 public buildings

Enerdy prices (average): heating oil: 1,59 PLNA (0,37 €/)
natural gas: 1,16 PLN/m3 (0,27 €/m3, LPG: 1,20 PLN/ (0,28 €/1), hard
coal: 480,00 PLNA (110,50 €4) electricity: 0,32 PLN/&Wh (0,07 €/k\Wh),
district heating: 24 — 42 PLN/GJ (5,53 — 9,67 €/GJ)

Model contracts, Tender documents : elaboration of standard documents
is in preparation, realisation till February 04

Pilot projects: several are planned (hospital, municipality, housing
company, prison); additional including of thermal refurbishment in TPF

|clearcontract

Lithuania: LEI

TPF market: TPF potential is availabel, but there is not a developed
market, total market share of TPF is insignificant; there are only a
few Lithuanian and foreign providers

Chances/risks for TPF: existing TPF potential / barriers (awareness,
know how, financing), main barriers are the ration between the
project development costs and the possible benefit from the project
for the private investor (absence of experiences; lack of guarantee
fond and specific knowledge for financing projects), absence of
special legal regulations

Existing contracting projects: some positive projects, which have
been implemented in past

Energy prices (average): electricity 0,084 €/kWh (residential sector)

Model contracts, Tender documents : elaboration of standard
documents was started (adaptation of Hesse model contract till end
of Octoben), realisation till June 04

Pilot projects: 3 potential pilot projects are identified, first preparation
started with hospital Alytis

Slide 23

|clearcontract

Latvia: EKODOMA

TPF market: potential available, emerging market, competition
among the ESCO's

Chancesi/risks for TPF: development of TPF market, legal
framework e. g. for municipalities Concession tender,
Concession Contract / absent experiences

Existing contracting projects: Leasing of boiler stations,
CHP-projects, TPF projects for street lighting and efficient
lighting of a sports hall

Energy prices: Electricity: 0,0617 €/kWh

Model contracts: adaptation of Hesse model contract till
March 04

Tender documents: elaboration of standard documents till
July 04

Pilot projects: in preparation for public buildings, residential
and private service sector

Slide 24
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Bulgaria: EEA

TPF market: TPF potential is availabel (energy efficiency potential of
building stock 30-40%), but there is not a developed market; there are
only a few Bulgarian and foreign providers

Chancesirisks for TPF: existing TPF potential, model contract for EPC,
legal framework / barriers (awareness, know how, financing). main
barriers are the absence of experiences and specific regulations, lack of
guarantee fond and specific knowledge for financing projects

Existing contracting projects: EPC in a pool of 300 public buildings in
Sofia (KES), co-financed by RWE solutions; some projects with combined
energy services in municipalities (schools, hospitals), co-financed by
GEFAUNDP

Energy prices {average): electricity: for private sector 0,039 €kWh,
industrial sector 0,043-0,056 €/k\Wh; district heating 15,69 €MWh; natural
gas: 1279 €/1000Nm3

Model contracts: Hesse model contract is adapted,

Tender documents: standard documents will be elaborated for pilot
projects

Pilot projects: some potential pilot projects were identified and assessed
{owned by Ministry of Education, Municipalities), preparation was started
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Slovenia: IJS

TPF market: TPF market is evolving slowly, there are some domestic TPF
providers, while foreign ESCO's until now haven't shown too much interest
to get involved (might be partly due to the small market and partly due to
the pretentious requirements for the bidders from the Publ. Procurem. Act)

Chancesi/risks for TPF: existing TPF potential, model contract for EPC, legal
framework / barriers (awareness, know how, financing), main barriers are
the poor data availability, the absence of experiences and lack of interest
by the building owners

Existing contracting projects: One EPC project existing in the Urban
Municipality of Kranj, Gorenjska region. The contract for a pool of 26 public
buildings was signed in November 2001.

Energy prices (average): electricity: for industry: 0,0516-0,0602 €/kWh,
for service sector: 0,0795 €kWh (excluding VAT), app. 0.0954 €k\Wh
(including VAT, which is now 20 %);heat price for industry and service
sector: 0,0473 €/kWh (including VAT)

Model contracts: Hesse model contract is adapted

Tender documents: standard documents fro project Kranj can be adaptated

Pilot projects: preperation for the municipalities of Koper, Trbovlje and
hospitals Valdoltra, Nove mesto
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Slovakia: ECB

TPF market: TPF market is developing strongly with a great competition
among the ESCOs, there are 32 ESCO's

Chances/risks for TPF: existing TPF potential, legal framework / main
barriers are the lack of financing, standard tools and knowledge (e. g. of
commercial banks) for TPF

Existing contracting projects: 20 large district heating projects, some DC
and EPC projects in hospitals, a swimming pool, service and industrial
companies

Energy prices {average): electricity 0,042 €/kWh (private sector)

Model contracts: adaptation of Hesse model contract in co-operation with
SEVEN in preparation

Tender documents: standard documents will be elaborated for pilot projects
(final model of public procurement procedure)

Pilot projects: 2 pilot project for EPC in Bratislava (public swimming pool,
ice-scating centre) and 1 pilot projects for DC in Handlova are in
preparation; 6 audits of public lighting systems are finished
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Czech Republic: SEVEn

TPF market: TPF market is slowly growing, there are several
ESCO's

Chances/risks for TPF: existing TPF potential, legal framework
(Energy Conservation Act / main barriers are the lack of
financing, knowledge (e. g. of commercial banks) for TPF

Existing contracting projects: roughly some 70 projects were
prepared, some of them (15) have been finished

Energy prices {average): Electricity 3,16 CZK/kwWh (0,1 €/k\Wh),
Natural gas 0,71 CZK/kwh (0,023 €/kWh); Lignite 163 CZK/100
kg (5,17 €/100kg); Heat price: 334,65 CZK/G] (10,62 €/GJ)
{(domestic and small consumers; average - 2001)

Model contracts: standard model contracts were adapted

Tender documents: standard documents were elaborated

Pilot projects: 2 EPC pilot projects: Ostrava railway station, pool
with 6 schools in Praha 15 (tendering procedures were finished
award decision took place); other projects are in identification
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« Financing Energy Efficiency is still a problem
— Banks do not understand the system
— Performance risk
— Payment risk
— Relatively small project size
— Long term contracts
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Other Supprting Initiatives

« 2002 - CEEF program approved
— IFC investment of $30-75 M approved

— GEF investment of $15 M for guarantee + $3 M for TA and
administration

— Trust Funds: $1.35 M as Technical Assistance - grants from
Finland, Spain, USA

» Five Countries, five offices, nine local staff
— Estonia
— Lithuania
— Latvia: Regional Office for the three Baltic Countries
— Czech Republic
— Slovakia: Regional Office for Czech and Slovak Republics

|clearcontract
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$15 mio.grant \EC IFC $30-$75 mio.
GEF Guarantee investment

Guarantee Facility
Agreement
Transaction Guarantes
LOCAL
FINANCIAL
INSTITUTION *

Energy

Services
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For more information

Internet

www.clearcontract.net

eMail

clearcontract@berliner-e-agentur.de
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Jirgen Landgrebe

CHP as an Important Element of a Sustainable Energy Use in Germany

Dr. Jiirgen Landgrebe

Federal Environmental Agency, Berlin

Introduction

Efficient management of available resources is an important
element of sustainable energy supply. Combined heat and
power (CHP) generation — the simultaneous conversion of
energy into electricity and heat — is a particularly efficient
form of energy use.

The advantage which CHP has over conventional, separate
forms of production of electricity and heat is that the heat
which arises automatically during electricity generation is util-
ized (cogeneration and high fuel efficiencies). This makes it
more environmentally friendly, because it can involve lower
CO2 emissions and a lower consumption of primary energy
compared to conventional, separate forms of production. It
should be noted, however, that CHP is economically viable

only under certain conditions — usually when the plant oper-
ates at full load for much of its operating time and if it is lo-
cated close to heat consumers.

CHP can be used wherever there is a simultaneous demand
for thermal and mechanical or electrical energy. Such poten-
tial mainly exists in various industrial and service sectors
producing energy mainly to meet their own requirements. But
CHP can also be used for the efficient provision of electricity
and heat to households and small consumers.

The development of CHP can result in a considerable reduc-
tion of emissions of the greenhouse gas carbon dioxide
(CO2). Increased use of CHP, therefore, is one central ele-
ment of the German government's climate protection pro-
gram.

1 Development, current status and potentials of CHP generation in Germany

CHP plants are, in principle, more efficient than the separate
provision of electricity and heat. However, the degree to
which energy is saved and, thus, COz is reduced depends
strongly on the capacity and type of CHP plant, its design
and mode of operation, the system with which it is compared,
and the input fuel. Typical indicative values for the energy
saving achieved by CHP are between 15 and 30%. Depend-
ing on input fuel and the system with which CHP is com-
pared, CO: reduction can vary between +-0% (coal-fired
CHP plants) and +50% (gas-fired CHP plants).

According to capacity needs, possible uses of CHP range
from heat supply to small and medium-sized buildings,
through local heat supply systems and networks, to improved
usage of existing large district-heating networks. Economi-
cally viable CHP potentials can be tapped through the follow-
ing measures, in particular:

o Increasing the CHP coefficient, e.g. through modern com-
bined-cycle gas turbines,

o Replacement of heating stations, particularly when done
in combination with a conversion to gas,

e Increasing connection rates, particularly where a district-
heating network already exists,

o Modernization of industrial CHP plants.

Problems facing CHP in Germany

The development of CHP plants was, however, hindered
considerably in the past decade by economic problems.
Against the backdrop of the liberalization of energy markets,
electricity became cheaper whilst the prices for the fuels —
such as oil or gas — increased. This made CHP plants less
profitable. As a result, hardly any new plants were built in
Germany in the late 1990s, and many plants had to go off-
stream for economic reasons. In industry the amount of elec-
tricity produced in CHP plants before and after the liberaliza-
tion of electricity markets fell from 44 159 TWh in 1995 to 35
662 TWh in 1999 (see figure in Policy Scenarios Ill, p. 65).

Supply of district heating (feed-in to the grid) also decreased
—since 1990 in the new Federal States and since 1996 in the
old Federal States (see figure AGFW). The extension of heat
distribution networks (small and large) plays an important
role for the use of CHP. However, in Germany, only some
7% of final energy consumption for space heating and hot
water in private households is supplied by district heating.
Just under 80% of this amount comes from environmentally
compatible CHP and about 2% from the use of industrial
waste heat. There is still considerable development potential,
particularly for the provision of district heating by CHP plants.
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CHP electricity currently accounts for only about 9% of total
electricity production. For comparison: in Finland its share of
total electricity production is about 35%, and in the Nether-
lands and Denmark, Germany'’s neighbors, about 50%!

2  Techniques for an efficient use of CHP

Plant technology

A broad spectrum of efficient and cost-effective CHP plants
ranging in capacity from a few kWel to several 100 MWel are
already available today. In the upper capacity range, modern
gas-fired combined-cycle power plants will likely play a
prominent role.

These plants, which today are mostly run in the medium-load
range, can be adjusted quickly, due also to their small size,
and therefore offer flexibility in responding to fluctuations in
demand in the context of an intelligent grid management.
This means that the development of this plant technology is a
technically feasible and economically viable option also un-
der the conditions of a further development of renewable en-
ergies — particularly wind energy. The higher fuel costs for
natural gas — as compared to coal — contrast with distinctly
lower fixed costs in the operation of gas-fired combined-cycle
power plants.

In the low and medium capacity range, plants for decentral-
ized CHP generation are increasingly penetrating the market.
Internal combustion engines, gas and micro-gas turbines,
fuel cells, Stirling engines, Organic Rankine Systems (ORC)
and Kalina Cycle systems are all very dynamic in their tech-
nical and economic development. These plant technologies
make it possible to provide individual purchase profiles which
enable an efficient use of CHP and the connection of addi-
tional consumers. The fuel cell is expected to have the larg-
est potential in this regard. With the gas-fueled stationary fuel
cell, a highly efficient CHP electricity generation technology
will be launched on the market - probably from the year

3 Instruments for the promotion of CHP

The new Act on combined heat and power
generation of 19 March 2002

The new CHP Act (Act on the preservation, modernization
and development of combined heat and power generation) of
19 March 2002 aims to support the German government in
its goal to reduce CO2 emissions by a total of 23 million tones
by 2010 by developing CHP. This goal is to be achieved by
protecting for a limited period, and modernizing existing co-

Especially the need for renewal in the power plant sector in
coming years will present substantial opportunities for CHP in
Germany (see slide: Development of power plants up to
2020).

2005 - whose high flexibility will make the decentralized use
of CHP distinctly more attractive. Provided that the pilot pro-
jects currently ongoing do not uncover any serious technical
problems, total installed capacity is expected to reach some
700 MW as early as 2010.

Decentralized CHP

Decentralized supply of heat and electricity offers consider-
able potential and opportunities for CHP. Small decentralized
systems have the potential to be more reliable, efficient and
environmentally friendly not only because of their proximity to
the consumer. By pooling many decentralized producers by
means of instrumentation and control technology, “virtual
power stations” can be created which have system-inherent
advantages over large, centralized power plants. The trend
towards integration into decentralized systems can, however,
only assert itself if it is not impeded by external framework
conditions. Thus, in Germany, it is important to ensure in
coming years that market access for small decentralized en-
ergy supply systems is not blocked by new investments in
large centralized power plants. In order to gain an increase in
the use of decentralized CHP plants, particular attention must
be given to the effective promotion of medium-sized energy
companies. The larger variety of actors this would bring
would boost competition on the energy market. What is more,
technologies that can be applied in a decentralized manner
require a considerably lower level of investment than conven-
tional power plants and therefore suggest themselves as a
field of action for small and medium-sized energy supply
companies.

generation plants, the additional construction of small co-
generation plants (< 2 MWel) and by launching fuel-cell
power stations on the market.

The new CHP Act is integrated into the Agreement between
the Government of the Federal Republic of Germany and
German Business on the increased use of CHP generation,
which was concluded on the basis of the Agreement on Cli-
mate Protection of 9 November 2000. In order to promote
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COz2 reductions by the use of CHP, a specific agreement was
concluded on 25 June 2001. It supplements the general
Agreement on Climate Protection between the German gov-
ernment and German business and aims to reduce absolute
CO:2 emissions by 10 million t by 2005 and by 23 million t by
2010 compared to 1998. This agreement further specifies the
CHP development goal of doubling the share of CHP electric-
ity by 2010.

The actual implementation of this agreement is of utmost im-
portance: If the COz reduction contributions to be made by
CHP plants under the CHP Act are not achieved, there is the
risk that the climate protection targets set by the German
government, resulting inter alia from the EU burden-sharing
arrangement in the framework of the implementation of the
Kyoto Protocol, will not be achieved, either.

Important intermediate targets (also on the path towards sus-
tainable energy use) in Germany are:

¢ Reduction of emissions of greenhouse gases by 21% by
2012 at the latest, and

¢ Reduction of CO2 emissions by 25% by 2005 and by 40%
by 2020 compared to 1990 levels.

Promotion of CHP plants under the CHP Act

The advantage granted to CHP plants takes the form of re-
muneration, which, however, must be paid only for those
amounts of electricity which are fed into the general supply
grid. The remuneration to be paid for CHP electricity fed into
the grid varies according to category, and is normally digres-
sive (exception: new small CHP plants of up to 50 kWel and
new fuel cells). Details of the remuneration scheme under the
CHP Act are shown in the table below.

Remuneration in cent/kWh

2002

2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

Existing plants
(brought into service by 31.12.1998)

1.53

153 | 1.38 | 1.38 | 0.97

New existing plants (new plants or plants modernized at a
cost of at least 50% of the original costs that were brought
into service between 01.01.1990 and 31.03.2002

1.53

153 | 1.38 | 1.38 | 123 | 123 | 0.82 | 0.56

Modernized plants
(existing plants modernized and again brought into per-
manent operation between 01.04.2002 and 31.12.2005)

1.74

1.74 | 1.74 | 169 | 169 | 1.64 | 164 | 1.59 | 1.59

New small CHP plants with a capacity greater than
50 kWel to 2 MWel brought into service from 01.04.2002
and of up to 50 kWel brought into service after 31.12.2005

2.56

256 | 240 | 240 | 225 | 225 | 210 | 210 | 1.94

New small CHP plants with a capacity of up to 50 k\Wel
brought into service between 01.04.2002 and 31.12.2005

New fuel cells brought into service from 01.04.2002

from the time the plant is brought into permanent operation

5.11 cents/kWh for a period of 10 years

Effects of the CHP Act

The external conditions under which the remuneration may
be claimed have, however, resulted in the Act having a lim-
ited effect in practice, especially since it strictly limits the de-
velopment of CHP to small CHP plants and fuel cells (with a
cap on maximum production). The effect of the Act is mainly
geared to the modernization and preservation of existing
plants, although the CO2 reduction effects of modernization
measures have not been sufficiently exploited, either, to date.

This means that so far, the CHP Act has helped to only a
small extent to tap existing CHP development potential. In
particular, the additional construction of CHP plants without
the use of government instruments, as announced by indus-
try in its voluntary commitment, is not making sufficient
headway. The current provisions do not give plant operators

sufficient incentive to build new and modernize existing
plants. The fact that the Act is applicable for a limited period
and makes remuneration for certain plants subject to a cap-
ping ceiling means that potential investors have limited in-
vestment security.

Another disadvantage is that the support so far is limited only
to CFC electricity which is fed to the general supply grid. No
remuneration is granted for electricity generated in industrial
and other non-public plants for auto-consumption purposes,
although such auto-consumption makes particularly good
sense from an environmental protection perspective.

Obstruction of the economic success of small CHP plants,
due in particular to the compensation practices of grid opera-
tors (reduction of the feed-in price), constitutes a further
problem in the implementation of the Act.
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The Act thus responds only partially to ecological and climate
protection concerns. It is to be expected that the target of re-
ducing CO2 emissions by 10 million tones by 2005 will be
missed by a clear margin. According to current estimates, the
reduction of CO2 emissions by 2005 through development of
CHP will amount to markedly less than 5 million tones. A first
rough estimate of the CO2 emissions additionally avoided by
the production of CHF electricity in modernized plants arrived
at a figure of some 2.8 million tones of COs.

Evaluation of the CHP Act in 2004

The CHP Act provides for the Federal Government and Ger-
man business to carry out an interim review at the end of

2004 to evaluate the framework conditions and the effects of
the existing set of instruments. At that time at the latest, the
performance capacity of the current CHP Act as well as the
political, economic and legal framework conditions will have
to be subjected to fundamental review.

If this review has a negative outcome, alternative and regula-
tory measures which ensure that the emission reduction tar-
gets can be achieved should be considered. In this context,
the German government will also consider the introduction of
a quotas scheme, a subject which has already been dis-
cussed extensively.

4  Amendment to Germany’s Ordinance on Large Combustion Installations

(13th BImSchV)

In order to transpose the EU Large Combustion Plant Direc-
tive into German law, the current draft amendment to the Or-
dinance on Large Combustion Installations includes an obli-
gation for all operators to consider whether CHP measures
are technically feasible and whether such measures are pro-
portionate, taking the costs and benefits into account. This
obligation applies to the establishment and upgrading of
combustion plants. A report on the outcome of this examina-
tion must be submitted to the competent authority. If the pre-
requisites for cogeneration are fulfilled, corresponding meas-
ures must be taken when establishing or upgrading the rele-
vant plant.

What direct effects this not very stringently worded require-
ment will have in the licensing of combustion plants in Ger-
many depends in large part on the consistent behavior of the

enforcement authorities, and only the coming years will tell
what form they will take.

In view of the Agreement concluded in June 2001 “between
the Government of the Federal Republic of Germany and
German Business on the reduction of CO2 emissions and the
promotion of combined heat and power production to sup-
plement the Climate Agreement of 9 November 2000”, far-
ther-reaching requirements on CHP - such as the goal for-
mulated by the Bundestag Enquete Commission in 1995
which envisages that licenses should only be granted to
power plants operated according to the CHP principle - do
not currently appear to be politically feasible in Germany.

The German government has stated that it will only refrain
from taking regulatory measures if the objectives of the
Agreement are achieved.

5 EU Directive on the promotion of cogeneration based on a useful heat demand

in the internal energy market

The European Commission already proposed a “Community
Strategy” in 1997, which aimed to double the share of CHP
electricity production in the EU to 18% by 2010.

In future, cogeneration plants will be supported in the Euro-
pean Union under the new “Directive on the promotion of co-
generation based on a useful heat demand in the internal
energy market” (proposal by the European Commission of
July 2002). The proposed directive is currently under discus-
sion between the European Parliament, the European Com-
mission and the Council of Ministers. The adoption of the di-
rective is expected for 2003, so that it will likely enter into

force at the beginning of 2004. The proposal does not make
the above mentioned development target a binding require-
ment, but it does create a “framework for the promotion” of
cogeneration at European level. Among other provisions, the
proposed directive requires Member States to establish an
analysis of the national potential for cogeneration. It does not
include, however, any binding quantitative targets or an obli-
gation to promote CHP.

From today’s point of view, this directive will create little im-
petus for a stronger promotion of CHP in the European Union
and Germany. The only elements that will likely give CHP
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some boost are the required non-discriminatory access to the
grid, the standardization of the administrative procedures,
and the harmonization of the definition of the term “cogenera-
tion”, the support criteria and the guarantee of origin of elec-
tricity from high-efficiency cogeneration.

6  Conclusions / Summary

Combined heat and power generation is an effective option
for using primary energy sources efficiently and does not pol-
lute the environment as much as the separate production of
electricity and heat. CHP plants play a central role for climate
protection, as they make the heat generated during electricity
production available for use and are thus a cost-effective way
to avoid CO2 emissions.

There is considerable potential in Germany for the develop-
ment of CHP. A wide variety of techniques enabling an effi-
cient and cost-effective use of CHP is already available today
for the entire capacity range. Decentralized supply of heat
and electricity offers considerable potential and opportunities
for CHP. Especially the need for renewal in the power supply
sector in coming years will open up substantial opportunities
for CHP.

The promotion of CHP in Germany and the European Union
has not been a success story to date. The instruments cur-
rently in place (in Germany, the CHP Act) and the future EU
Cogeneration Directive) are a step in the right direction. They
will not, however, effectively induce additional construction of
new CHP plant.

The impending evaluation of the CHP Act in Germany in
2004 offers the chance to provide new impetus to the promo-
tion of CHP. At that time, at the latest, the performance ca-

Binding development targets as well as binding arrange-
ments for the creation of support instruments in all Member
States do not as yet exist, and should be incorporated into
the directive during future negotiations.

pacity of the CHP Act as well as the political, economic and
legal framework conditions will have to be subjected to a fun-
damental review. The following points should be given par-
ticular attention:

o further inclusion of new CHP plants,

o inclusion of the promotion of CHP plants in industry, the
commercial sector and households, which serve to meet
the operators’ own requirements,

o extension of the compensation to be paid for electricity
from modernized CHP plants to also cover CHP electricity
generated as a result of the extension of district heating
systems,

o tying the promotion of CHP plants to compliance with en-
ergy efficiency criteria and specific CO2 emissions (in
analogy to, e.g., new EU Cogeneration Directive),

o effective promotion of new efficient CHP technologies,
particularly in the area of decentralized energy supply
based on renewable energy sources (e.g. use of biogas in
fuel cells).

CHP’s cost-effective, environmentally friendly and resource-
conserving potentials should be intensely exploited in particu-
lar at locations where district heating networks already exist
and in those countries which are about to embark on a re-
newal or restructuring of their energy supply.
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Measures:

= Increasing the CHP coefficient, e.g. through modern
combined-cycle gas turbines

= Replacement of heating stations, particularly when
done in combination with a fuel-switch to gas

= Increasing connection rates, particularly where a
district-heating network already exists

= Modernisation of industrial CHP plants
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Techniques for an efficient use of CHP (ll)
Decentralised CHP

Decentralised CHP supply:

« Small decentralised systems

+ More reliable, efficient and environmentally compatible

« Considerably lower level of investments than conventional
power plants

« Pooling many decentralised producers to: “virtual power
stations”

Requirements:
+ Advantageous external framework conditions
« Effective promotion of medium-sized energy companies

Obstacle:
« Market access for decentralised CHP is often blocked
by new investments in large centralised power plants
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Example:
“VMirtual Fuel Cell Power Plant”

» a series of decentralised
residential micro CHPs using
fuel cell technology

=il d in multi-famiby-h
small enterprises, public facilities
etc.

» individual heating, cooling and
electricity production

» centrally controlled and grid-
connected.
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The new German CHP Act of 19 March 2002
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“Act on the preservation, modernisation and development
of combined heat and power generation”
of 19 March 2002
Obijectives:

» Reduction of CO,-emissions by a total of 23 million tonnes by
2010 by developing CHP

« Protection of CHP installations for a limited period
+ Modernisation of existing cogeneration plants

« Promotion of the additional construction of small cogeneration
plants (< 2 MW )

« Launching fuel-cell power stations on the market

Fachgebiet Umnwelt und Energie, Dr Jirgen Landgrebe

Instruments for the promotion of CHP
German CHP Act
— bonus system for CHP electricity —
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remuneration (€ centlkWh)

Existing plants {brought into service by
51.12.1008)

New existing plants (new plants or plants
modernised at a cost of at least 50% of the
original costs that were brought into
service between 01.01.1990 and 31.03.2002
Modernised plants (existing plants
modernised and again brought into
permanent operation between 01.04.2002
and 31.12.2008)

Newe small CHP plants with a capacity
greater than 50 KW, to 2 MW, brought into
service from 01.04.2002 and of up to 50
KW, brought into service after 31.12.2005
News small CHP plants with a capacity of
upto 50 KW, brought into service between
01.04.2002 and 31.12.2005

New fuel cells brought into senvice from
01.04.2002

for Mensoh und Umwelt

2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

5.11 cents/KWWh for a period of 10 years
from the time the plant is brought into permanent operation
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European framework
EU Directive on the promotion of CHP

» “Community Strategy” from 1997 double the share of CHP
electricity production in the EU to 18% by 2010

» New “Directive on the promotion of cogeneration based on a
useful heat demand in the internal energy market”
proposal by the European Commission of July 2002 currently under
discussion between the European Parliament, the European Commission
and the Council of Ministers,
adoption of the directive is expected for 2003 (last amended proposal
was presented by the Commission: 23 July 2003),
entering into force at the beginning of 2004.

> Problems: Draft does not contain any binding quantitative targets
or obligations to promote CHP !
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CHP generation - an effective option for using
primary energy sources efficiently

= Central role for climate protection

» Cost-effective way to reduce CO, emissions

= Considerable potential is existing in Germany

* Techniques for an efficient and cost-effective use
of CHP are already available

* Promotion of CHP in Germany and on EU-level
has not been a success story to date 1!

Dr Jiirgen Landgrebe -

12.5: Envi and energy, new energy
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Action to take !! Umwelt

Evaluation of the German CHP Act

f0r Mensch und Umwelt

Evaluation of the CHP Act in Germany in 2004
offers the chance to provide new impetus te the
promotion of CHP
« Inclusion the support of new CHP plants
+ Support of CHP electricity generated by CHP plant used
to meet operator’s own requirements
* Promotion of CHP electricity generated as a result of the
extension of district heating systems

« Effective promotion of new efficient CHP technologies,
particularly in the area of decentralised energy supply
based on renewable energy sources

Fachgebiel Umwelt und Energie, Dr Nirgen Landgrebe
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CHP’s cost-effective, environmentally
friendly and resource-conserving potentials
should be intensely exploited ...

¥ in particular at locations where district
heating networks already exist !

% in countries that are about to embark on a
renewal or restructuring of their energy
supply systems !
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The European CHP Directive — a Step towards the Smarter Use of Energy

Peter Loffler
COGEN Europe

Recent years have been difficult for European Combined
Heat and Power (CHP) operators who were struggling with
unfavorable economic and regulatory conditions in the wake
of the bumpy transition to liberalized energy markets. At the
same time, many of the barriers and obstacles to CHP identi-
fied and recommended for removal in the Community's CHP
Strategy from 1997 remain in place. As a result, the devel-
opment of CHP in Europe since the late 1990s was generally
weak.

In response to this situation, the European Commission is-
sued in July 2002 the long-awaited proposal for a European
CHP Directive. A modified version of this draft Directive is
now close to adoption. Its principal aim should be to promote
the wider use of CHP in Europe. A bigger share of CHP

would reduce the huge inefficiency of the European thermal
power production system, and it would contribute to the three
major objectives of EU energy policy, namely fair competition
in a functioning liberalized market, environmental and climate
protection, and security of energy supply.

The presentation will provide a snapshot of the recent devel-
opment of CHP in current and future EU Member States. It
will then critically assess the strengths and weaknesses of
the proposed CHP Directive and evaluate how it addresses
the opportunities and threats to the development of CHP set
by the policy and economical context. A number of conclu-
sions will be formulated both regarding EU energy efficiency
and climate change policy, and the promotion of CHP at the
national level.

The European CHP

Directive
A step towards the
smarter use of energy

CTI Capacity Building Seminar
"Climafe Technology and Enargy Efficisncy —
Chalienges and Changss for Climals Technaology"

COGEN Europe

» European Association for the promotion of
cogeneration, founded in 1993
+ 160 Members, including 18 national cogeneration
associations
+ Founding member of the World Alliance for
Distributed Energy (WADE)
+ We undertake:
— Information provision
for our Members
— Lobbying for CHP
— European promotional and R&D
projects, studies, analyses

7477 =

Environmental Protection

— Extreme meteorological phenomena (floods, droughts,
storms)

— Kyoto Protocol and emerging carbon-restrained economy
(Emissions Trading etc.). How will large investors react?
Security of Supply

— Europe's dependency on primary energy imports to increase
from 50% to 70%

— Recent blackouts (US, London, Spain)

— Stable trend towards more gas (or coal & nucelar)?
Competition in the internal market for energy

— Throat-cutting competition and predatory behaviour in the

early stages of liberalisation

— BExternal environmental costs still largely unaccounted

— Trend to faster profits, more flexibility, reduced risks

— New monopolies in the European power market

20-24 September 2003, Tutzing, Germany & Sggasrgrs.nalﬂgpSOf CAERARE S e pe— ’
Peter Loffler, COGEN Europe
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CHP: More efficient...

COGEN
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The Policy Wish for Europe

COGEN

18% cogenerated electricity in 2010
(from 9% in 1994) e

il

//

/ « Community CHP Strategy
(1997)
/ — + EU Energy Efficiency Action
Plan (2000)
— « European Climate Change
p— Programme (2000, 2001)
« GGreen Book on Security of
Supply (2001)
= 6th Environmental Action
Programme (2002)
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EU Electricity Output

cooEn - proportion of gross electricity consumption (%)

BP resent Policies

OHeightened Environmertal Awarsness
HPost Kyoto

ODeregulated Likeralisation

Target (18%)

2000 2008 2010 2015 2020

CHP power production in Europe

COGEN

Share of electricity generation from CHP in 2000 in %

Denman

Finland

Luwambourg

Germany

Fatugal

Austia

Spain
taly

United Kingdem
Sweden
Baigum

France

Weland

S| %

Greace

EU-15

* World leader in the use of CHP

= 10% penetration in electricity and heat markets in
EU, some countries much higher

* 75 GWe installed capacity
* CHP used in all sectors of the economy
= Modern CHP is mostly fired with natural gas

= Competitive advantage for CHP has been eroded
by higher gas prices and lower power prices

* Barriers to CHP and distributed generation still exist

Source: future cogen 2001 Source; Eurostat 2003
Slide 7 Slide 8
- T Prospects of CHP: R
Y Current Status for Cogeneration -,.,g; 11 9N Opportunities .,,'gj 1‘

= Generation capacity gaps will emerge from 2005 onwards

- New and better CHP technologies and distributed generation
open new market opportunities

= CHP industry is (still) existing, albeit weakened

+ Gas-electricity price ratio is becoming more favourable

» Kyoto pressure & other environmental policies are being
stepped up

+ The future electricity market will remain uncertain. Investment
in large and inefficient central power stations will possibly be
riskier than small blocks. Decentralisation brings three
advantages
— Smaller individual investments
— High efficiency
— Reduced need to invest in network extension or strengthening

Slide 9
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Prospects of CHP:
Threats

s Efficiency of CCGT options
— Margin for CHP benefit is reduced
— Policy perception that CCGT is the best fossil fuel answer
* Fuel Supply
— Reliance on natural gas
— Rest of the power sector: natural gas is not the price setter
* Renewables
— Politicians few CHP as a transition or an evolutionary dead-end
— Use of wind crowds out CHP options e.g. Denmark
* CHP Industry

— Current poor market drives companies to bankruptcy or out of this
market, reducing equipment supply options
— Loss of European critical mass & expertise

fym What is a European Directive? "

+ EU laws are based on the "Treaty
establishing the European Community" (last
time amended in 1997 by the Treaty of
Amsterdam)

+ A Directive is a type of binding Community
legislation which must be transposed into
national legislation.

« Itis binding as to the result to be achieved.

« Directives prescribe a deadline by which they

need to be transposed, typically 2-3 years
after adoption.
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The Co-decision Procedure

COGEN

Council

Commission

Parliament
Directive

Approximately 1% years

Developing the CHP Directive:
conzN Key dates

= July 2002: Proposal (European Commission)

= 14 May 2003: First reading opinion (European
Parliament)

= 23 July 2003: Common Position (Council of
Ministers)

= 23 July 2003: Amended proposal (European
Commission)

= Approximately 6 months to go until final
decision:
Final Directive in late 20037
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Contents of the amended
conzN proposal from 23 July 2003

Simplified; CHP types Now to be
= Purpose deleted and micro-CHP established in 1 year

= Definitions introduced
Member States can calculate CHP

i o
= u_a_rantee Of OF_IQV electricity by alternative methodology

= Efficiency Criteria developed by CEN; Commission to prepare

= National potentials for within 2 years general principles &

cogeneration

European reference values for comparing
* Support schemes— —— —

CHP with separate production
= Electricity grid system issues

50 MW threshold deleted; support
must be non-discriminating,
= Administrative procedures

irrespective of operators and use of

\ CHP output

« Reporting requirements |
. Cogeneration committee\ Minimum burdens for small- ‘

scale CHP < 1 Mwe required

Speeded up

New

B Strengths
» There is a CHP Directive
- The worst barriers have been removed (50 MW
threshold for support; negative language; inflexible
design obligations)
» |dea of harmonised definitions and efficiency

criteria for CHP
- Issues related to electricity grid and administrative
procedures — will reduce barriers to cogeneration

+ Provisions on support schemes, notably prohibition
of discrimination. A clear framework, but
relationship with Emissions Trading potentially
problematic

+ Guarantee of origin — but now clear what it is good
for

« Reporting requirements — but so what

Slide 15
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9 Weaknesses

= Overall ambition should be growth

= National potentials: unclear concept and no
pressure to realise them

+ Member States: Define measures to achieve

growth and remove barriers
- Commission takes an arm's length approach:
Little control and enforcement options

« Little enforcement of, and links to, other
Community provisions

= The Directive establishes a skeleton of
concepts and definitions, but leaves it up to the
political will of Members States to flesh it out.

@ The CHP Directive does not
stand alone

2002 2003 2004 2005

CHP Directive [ |

2008 2007 2008

Emissions Trading
Directive

Gas Directive

0
!
A —— |
0
!

Energy Performance
of Buildings Directive | |

E——
[T |

Energy Taxation
Directive |

* The development of the CHP Directive was a main
catalyst for an EU-wide debate on CHP

= It will clarify concepts and definitions, convey the
notion of CHP and energy efficiency, and create a
general framework

* |t estabmishes some concrete measures on grid
access, administrative procedures, CHP potential
assessments, etc.

= Wil it bring growth of CHP? No success guaranteed
(and no money back guarantee for investors...)

= The Kyoto, market and security of supply drivers will
be play a decisive role...

* ... and national policies will be decisive, too!

Will this work? l:l Preparation l:l lgz”nip;"fg';j;‘;un . Regulation in force
All dates are subject to change!
Slide 17 Slide 18
Conclusions Contact

Peter Loffler
Research Executive
COGEN Europe
T:+322 772 82 90
F: +32 2 772 50 44 _—
peter.loeffler@cogen.org

http://www.cogen.org
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The Interaction between the EU CHP Directive & the New Danish Regulation

Ture Hammar
Danish Energy Authority

The proposal for an EU directive on electricity from cogene-
ration was put forward by the Commission in July 2002. The
proposal has been intensively negotiated both in the Council
of Ministers and in the European Parliament. Many discus-
sions have been quite technical, and a number of clarifica-
tions and compromises had to be made to reach an agree-
ment on the directive. The important milestone of consensus
was reached in May 2003, and a final and quite amended
text has been settled over the summer. In the best case, the
final directive will be ready this year.

On the national level, each EU member state has had her
own support schemes for CHP. E.g. in Germany and in the
UK, quite comprehensive long-term schemes have been
agreed upon within the last couple of years.

Denmark is now revising the CHP scheme in a new market-
oriented context. where both aspects of environmental bene-
fits of CHP production and protection against stranding of in-
vestments is included. The proposal for a new CHP regime
will be debated in the Danish parliament in October 2003.

e e
DanisH ENERGY AUTHORITY

Main Grid Lines in Denmark

e e
DanisH ENERGY AUTHORITY

Electricity production
e by type of producer

150 -| I
. I.-

100 4

50

0
1980 ‘82 ‘84 '86 ‘88 ‘90 '92 ‘94 '96 ‘98 ‘00

" Large-Scale Power CHP Units = Small-Scale CHP Units
= Autoproducers, CHP == Windmills and Hydro Power Plants

= Large Power Units, Electricity Only Domestic Electricity Supply
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DANISH ENERGY AUTHORITY
Cogeneration in Europe: % of national electricity production
1999/1997/1995
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Wind power and CHP
% of electricity production
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DANISH ENERGY AUTHORITY

Nord Pool system price
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e
DANISH ENERGY AUTHORITY

Figure 2. The electricity price in 2001, excluding taxes, ore/kWh.

e
DANISH ENERGY AUTHORITY

Kyoto Forecast
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=
DANISH ENERGY AUTHORITY

Challenges to
the Danish electricity market

* Nordic market very volatile and depending on level of
hydro magasine

¢ NordPool prices very fluctuating though increasing and
calls for regponsive use of thermal power

» Feed-in tariffs for wind power and CHP lead to Danish
surplus production in cold windy nights

* Domestic CO2 emissions will exceed national Kyoto
commitment

=
DANISH ENERGY AUTHORITY

Elements in market orientation
of Danish legislation

* Progressive quotas for CO2 emissions from larger power
plants (more than 100 kT per year), combined with a minor
penalty fee when cap is exceeded

¢ Reform of purchase obligation of electricity from small
and medium CHP - feed in time-of-use tariftt are
converted into an annual subsidy linked to the average
Nord pool price

* Emission trading inside and outside EU will be
encouraged, including JI and CDM
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=
DANISH ENERGY AUTHORITY

The new Danish CHP legislation

® The objective is to integrate the small and medium CHP
plants fully into the electricity market (today’s share 26%)

* The purchasing obligation is removed
¢ The feed-in triple ToU tariffis removed

* Instead, an annual fixed subsidy, calculated for each plant,
shall substitute the feed-in revenues

¢ Enforcement 1 January 2004

=
DANISH ENERGY AUTHORITY

The new Danish CHP legislation

¢ Each CHP plant shall contract a responsible power producer

* CHP production may be flexible and responsive to the
market

s CHP plants may also sell system services (reserve,
regulation, etc.)
* The fixed subsidy is estimated and paid on a monthly basis

¢ The fixed subsidy may continue for maximum 20 years
operation of the plant

S
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DANISH ENERGY AUTHORITY

Calculation of subsidy index
based on NordPool spot market
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DANISH ENERGY AUTHORITY

Adjustment of spot price
for plants producing intermittent in ToU tariff
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DANISH ENERGY AUTHORITY

Impact on heat prices by market operation of
e @D plEDES

aptimering af praduktion til markedsprisfarlab, referance 2001
Afstning opti mait el-sslgstorish
Marginal Naturgaspris 34 kr/Gd

Fichbionab vk uamris (/)]

anisgaet gribmer

DANISH ENERGY AUTHORITY

Danish implementation of
the directive on electricity from cogeneration

¢ Definition of high efficiency cogeneration
* All existing CHP have been designed as BAT (except experimental
plants)
* Average savings 20-40% compared to separate production
* Efficiency criteria may reiterated when annexes are ready from
Commission
¢ Potential for CHP
* Potential assessed before programmes in 1990
* Energy strategy tradition
& Excellent data bases on heat market

e Technology reviews
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DANISH ENERGY AUTHORITY

Danish implementation of
the directive on electricity from cogeneration

¢ Definition of high efficiency cogeneration
* All existing CHP have been designed as BAT (except experimental
plants)
* Average savings 20-40% compared to separate production
+ Efficiency criteria may reiterated when annexes are ready from
Commission
* Potential for CHP
* Potential assessed before programmes in 1990
e Energy strategy tradition
* Excellent data bases on heat market

* Technology reviews

DANISH ENERGY AUTHORITY

Danish implementation of
the directive on electricity from cogeneration

® Streamlining of state aid for CHP
* New legislation still in the pipeline, as described

+ Different from feed-in arrangements, similarity to stranded
investments

¢ Notification later in 2003

* Guarantee of origin
* Not yet implemented, coordinated with RE

s Purchasing obligations for CHP electricity
* To be abandoned

* Administrative barriers

* Promotional schemes has been abandoned
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DANISH ENERGY AUTHORITY

Conclusion

& Much work is to be done in the field of CHP
* The internal energy market still more challenging
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The Future of CHP in Russia

Dr. Igor Bashmakov
Center for Energy Efficiency CENEf, Moscow

The future for large CHPs in Russia is not bright. They were
designed for large industrial heat loads with electricity gen-
eration as a side product. Due to economic recession indus-
trial load was partially lost. It led to escalation of heat genera-
tion costs and to growth of heat losses share. It went along-
side with insufficient funds invested in heat transportation
systems modernization and with substantial expenditures re-
quired to maintain obsolete pipelines. So heat transportation
costs escalated as well.

On this background unbalanced and inflexible CHP heat pric-
ing policy led to further scratching the CHPs from the picture.
High heat prices made economically viable both efficiency
improvements to reduce heat consumption and heat substitu-
tion activities alongside with independent heat generation.
Demand for CHPs heat was griped in a competition vice be-
tween declining demand (competition form energy efficiency
and other energy carriers) and growing alternative heat sup-
ply at autonomous boilers and small modern CHPs (competi-
tion from the supply side). Industrial and municipal boilers
were erected often across the road from CHP. Heat load de-
clined even further with additional pressure on heat costs.
This released a sear spring and launched the cost escalation
mechanism. Both heat and power generation costs started
their mounting trajectories.

Power and heat producers as well as regulators failed to bal-
ance short-term versus long-term visions of markets evolu-
tion. Short-term considerations prevailed over unrecognized
long-term treat to loose CHPs market niche. Under such
conditions, the more CHP costs were allocated to heat, the
sooner CHP heat prices were escalated and (surprisingly) in
parallel the sooner CHP electricity became more expensive
and uncompetitive. So short-term income maximization con-
siderations worked as a hidden engine in squeezing out the
CHP niche at both heat and power markets and pressing
CHPs out of business. As a result large utility owned CHPs
today are loaded only for 40% of designed capacity®. Power
and housing reforms deteriorates CHPs future even further
and squeeze market faster. The both markets reject expen-
sive electricity and heat from large CHPs.

6 G. Kutovoy. Chairman of Federal Energy Commission. “Novosty
Teplosnabzhenia” (in Russian). Ne12. 2002. p. 44.

To keep CHPs in the picture a number of actions and policies
are to be taken. CHPs should generate power only at co-
generation cycle with all electricity generated given guaran-
teed market at least for heating season duration. Power grid
companies are to be obliged at least for some transition pe-
riod to buy power from CHPs during the heating season. An
alternative to that is providing subsidies to electricity gener-
ated at CHPs to let it compete at the wholesale market. To-
day there is an investment component in power ftariff at
wholesale market to finance nuclear power station construc-
tion. A similar component is to be introduced for supporting
CHP electricity production. Studies to evaluate heat demand
price elasticity and alternative heat supply price elasticity are
to be conducted. Heat and power pricing policy should be
based on the following principles:

¢ long-term pricing considerations and on identification of
the heat tariff thresholds, surpassing which sears spring
drives both heat and power tariffs only in one direction -
upwards so market niche for large CHP is squeezing;

o separation of generation and distribution costs. Tariffs on
transmission and distribution should include cost of serv-
ing heat networks as well as costs of lost heat in trans-
mission and distribution systems;

o elimination of heat cross-subsidies taking into considera-
tion the evolution of purchasing power of customers;

¢ basing heat pricing on heat really delivered to the cus-
tomer (not to the heat distribution network);

o allocation of generation costs between power and heat
generation should be driven by competitiveness consid-
erations for both power market and heat market;

o definition of heat supply zones and introduce zoning tar-
iffs, to motivate closely located large consumers to stay
with the centralized system.

Additional consideration is crucial for the future of large
CHPs in Russia. Significant reduction of heat losses, non
variable costs of heat and power generation, as well as costs
of heat transmission and distribution system operation can
make the future for large CHPs operation in Russia much
brighter. Extra CHP capacities are to be conserved and de-
commissioned and new small scale CHPs and combined cy-
cle units are to be built to meet potential future demand
growth.
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1 CHP in Russian heat balance

Different sources report differently on the size of Russian
heat supply market and its structure. Some statistical sources
include only large CHPs and boilers (over 20 Geal/h) heat
supply. Smaller boilers are considered as final fuel consum-
ers in corresponding sectors. While other sources report heat
generation from smaller boilers. Tables 1 and 2 present the
author’s best effort presenting a comprehensive picture of
heat indicators and heat balance. Inclusion of small heat
sources is important on the background of growing competi-
tion to large-scale heat supply systems from smaller ones.
Indicators in both tables are self-speaking.

The number of CHPs in Russia is 485. Their contribution to
heat supply is 30 %. Comparative to smaller boiler houses
based systems they have lower heat losses. Lower, but by
no means low. Total real losses are estimated to equal 19%.

RAO “EES Rossii owns 242 CHPs and the rest belong to in-
dustrial and commercial companies. CHPs were designed for
large industrial heat loads with electricity generation as a side
product. Due to economic recession industrial load was par-
tially lost. In 1995-2001 industrial heat consumption fell down
by 36%. But even in 2000-2001 industries consumed about
50% of heat generated at CHPs. In contrast, residential and
commercial heat demand was almost stable.

The share of buildings in total final heat consumption sur-
passed the industry and went up to 50%. Industry became
only second largest consumer of heat.

Table 1: Russian district heating indicators

Indicator Units
Combined heat and power plants Units 485

Including RAO EES Rossi CHPs Units 242
Large boilers Units  |>190,000
Individual heat generators and boilers |  Units | >600,000
Heat generation Mio Geal 2,300
Own use Mio Geal 74
Network losses Mio Geal 442
Heat networks 1000 km 183.3
Final heat consumption Mio Gcal 1,784
Fuel efficiency % 715
Total energy inputs to heat generation| Mio toe 462
Heat tariffs, average $/Gcal 12
Heat tariffs, range $/Geal 6-75
Heat sales $ billion 28.0

Households

Covered by subsidies

Shortfall
Potentlal savings from efficiency $ billion 10.0
improvements

Source: Updated from |. Bashmakov. Energy Subsidies in Russia:
The Case of District Heating. « ENERGY SUBSIDIES/designing and
implementing reforms. OECD. 2003

2  Pricing policy griped CHP market in a competition vice

Unbalanced and inflexible CHP heat pricing policy led to fur-
ther scratching of CHPs from the picture. Demand for CHPs
heat was griped in a competition vice between declining de-
mand (competition form energy efficiency and other energy
carriers - in 1990-2001 demand declined by 600 million Geal)
and growing alternative heat supply at autonomous boilers
and small modern CHPs (competition from the supply side
provided additional 52 million Gceal, see figure 1). As a result
of that generation at CHPs declined by 35%. Prices were set
up without taking into account how remote and how large is
the consumer and how large are real heat losses and cost to
deliver heat as well as without any seasonal flexibility. In ad-
dition, cross subsidies in favor of residential and public con-
sumers made heat for industrial clients across the road from
CHP significantly more expensive than heat for small resi-
dential customers very remote from CHP.

The perception was that heat consumers have no demand
price elasticity and alternative supply choices, and “natural
monopoly” was granted as ever lasting gift. General under-

standing was that the CHP can be easily substituted in power
market, but it is more difficult to substitute them at heat mar-
ket. But since the mid 90-es, as financial shape of industrial
enterprises started to improve, more heat meters were in-
stalled, both demand and alternative supply squeezed the
market for CHP heat (see figure 1). Consumers with suffi-
cient financial resources already switched off the CHPs.

Heat load declined even further with additional pressure on
heat costs. This released a sear spring and launched the
cost escalation mechanism. Both heat and power generation
costs started their mounting trajectories. V. Semenov made
the first effort to explain and present this mechanism graphi-
cally based on analysis of Hinter graphs’.

7 V.G. Semenov. Possibilities of CHP operation at power market.
“Novosty Teplosnabzhenia” (in Russian). Ne12. 2002. p. 44.
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Figure 1:  CHP heat in competition vice
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To illustrate this mechanism with time dimension a simple
CHP and heat market model was developed. There are sev-
eral crucial parameters, which determine flexibility area for
heat pricing policy:

o Share of CHP costs allocated to heat generation;

o Heat demand price elasticity;

o Alternative heat supply price elasticity;

o Share of non-variable costs in overall CHP generation
costs;

o Rate of heat losses;

o Heat transmission and distribution costs.

For the first glance the first factor is the most important one.
In reality it is important (see figure 2 and 3). The more costs
some allocated to heat, the higher are heat prices, the
sooner demand is declining and alternative supply is grow-
ing, so the sooner CHP loses the heat market. There is a
hurdle or threshold — 30% of costs allocated to the heat gen-
eration - surpassing, which the above mentioned spring
works very fast - and CHP is squeezed from the market in
less than 10 years. So it takes not very long to see the empty
market niche. But the shape of presented curves depends
not just on the proportion of costs allocation, but also on five
more factors listed above.

When both heat demand elasticity and alternative heat sup-
ply elasticities are equal to zero, competition vice does not
work. In modeling effort statistically tested assumption was
made that price demand elasticity is 0.2 and alternative
supply elasticity is 0.2. The higher they are by absolute
value, the sooner the CHP is losing its market niche. High
CHP heat prices made economically viable investments in

efficiency improvements to reduce heat consumption and to
substitute heat with other energy carriers alongside with in-
dependent heat generation.

Table 2:  Russian heat balance. 2000-2001 (million Gcal)

(2
- =
oS|E5|2e
SE|25|82| B
ool EE| £2 -
Generation 1515.7 | 613.2| 170.7 | 2299.6
CHP 680.0
RAO EES Rossii 494.0
Industrial CHPs 176.0
Own use 527 | 21.2 73.9
Sold to network 1463.0 | 592.0 | 170.7 | 2225.7
Share of heat losses (%) 19% | 27% 20%
Heat losses 284.7 | 157.0 0.0 | 441.7
Industry 740 170 91.0
Agriculture 8.8 3.6 12.3
Residential buildings 614 | 86.0 1474
Public buildings 105.3 | 484 153.7
Others 35.1 21 37.2
Final heat consumption | 1178.3 | 435.0 | 170.7 | 1783.9
Industry 599.0( 964 695.4
Agriculture 4971 202 70.0
Residential buildings 1434 | 2006 | 170.7 | 514.6
Public buildings 2458 1128 358.6
Others 140.5 49 145.4

Sources: Calculated by author based on L. Chernyshov. Country us
preparing to winter. (In Russian). “Energosberezhenie”. Ne 5, 2001
and V. Semionov and S. Michailov. “Novosty Teplosnabzhenia” (in
Russian). Ne4. 2000; A. Nekrasov and S. Voronina. Economic prob-
lems of heat supply in Russia. Vestnik FEC of Russia. Ne1-3 2001
and other sources.
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Figure 2:  Evolution of CHP market share as a function of cost proportion allocated to heat generation

market share

Figure 3:  Evolution of heat prices as a function of cost share allocated to heat

rubles/Gca

Figure 4:  Evolution of CHP market as a function of heat losses
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Figure 5:  Evolution of electricity prices as a function of proportion of costs allocated to heat generation
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Large share of non-variable costs in overall CHP generation
costs makes power and heat generated more expensive as
demand is declining. So the higher this share is the sooner
CHP will be out of business.

The impact of heat losses is shown in figure 4 under the as-
sumptions that 30% of CHP costs are allocated to heat and
that heat prices are set for delivered to consumer heat. It is
clear, that when real heat losses are going up from 10% to
15%, the threshold in cost allocation is going down from 30%
to 20%. Heat losses to serve buildings are higher then those
to serve large industrial customers. So shift in consumption
pattern in favor of buildings led to the growth of heat losses
portion.

Today customers mainly pay for such losses. But the scale is
diminishing as they put more and more heat meters. So they
pay only for normative losses (about 10%) and extra losses
are not covered at all if heat is priced not for delivered to the
consumer amount.

Heat transmission and distribution costs are also important
determinants of the speed with which sear spring escalates
heat costs. Insufficient funds invested in heat transportation
systems modernization in last 10 years alongside with sub-
stantial expenditures required to maintain obsolete pipelines
led to further growth of heat transportation costs. If heat de-
mand and alternative heat supply price elasticities are sub-
stantial, as well as shares of non-variable costs in overall
CHP generation costs and heat transmission and distribution
costs and rate of heat losses is high, the effort to keep power
market niche by allocating more costs to heat leads to dimin-
ishing heat market niche, decline of both heat and power
generation and escalation of power prices. The lower power
price is initially, the sooner it skyrockets (see figure 5).

So this mechanism has very important and non-trivial tempo-
ral characteristics. Power and heat producers as well as
regulators failed to recognize them and to balance short-term
versus long-term visions of markets evolution. Short-term
considerations prevailed over unrecognized long-term treat to
loose CHPs market niche. Under such conditions, the more
CHP costs were allocated to heat, the sooner CHP heat
prices were escalated and (surprisingly) in parallel the sooner
CHP electricity became more expensive and uncompetitive.
So short-term income maximization considerations worked
as a hidden engine in squeezing out the CHP niche at both
heat and power markets and pressing CHPs out of business.
As a result large utility owned CHPs in Russia today are
loaded only for 40% of designed capacity8. Power and hous-
ing reforms deteriorate CHPs future even further and
squeeze market faster. The both markets reject expensive
electricity and heat from large CHPs.

Price setting process is becoming more centralized with
much higher inertia. It is literally stated that jurisdiction for
setting prices for electricity generated at all sources, as well
as for heat generated by CHPs, supplying to the wholesale
market is moving from Regional Energy Commissions to the
Federal Energy Commission (this provision contradicts exist-
ing laws). In addition, the basic pricing period is one year (it
used to be one quarter). FEC should directly set all prices for
electricity generation and indirectly all prices for heat genera-
tion from CHPs. Prices for heat for those CHPs working on
the wholesale market will be set up by FEC. If they are set
high to keep electricity competitive, CHP will continue losing
local heat markets. If they are set low, CHPs will lose compe-

8 G. Kutovoy. Chairmen of Federal Energy Commission. “Novosty
Teplosnabzhenia” (in Russian). Ne12. 2002. p. 44.
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tition at the power market. If electricity prices for all CHPs are
set by FEC, it automatically indirectly determines heat tariffs.
RECs will have nothing more to do, but just deduct required
electricity revenues from CHPs collections and share them
with co-generated heat. Such provisions mean that a possi-
bility to introduce more competition to heat supply markets
and a possibility to price both electricity and CHP’s heat on
the basis of economic situations on the local power and heat
markets, is lost. There is a long discussion on how to set
proper prices for heat and electricity generated at CHPs.
Unwise heat pricing policy squeezes CHP heat from heat

3  Power reform and future for large CHP

The future for large CHP in much degree depends from
course of power sector reform and from corresponding level
of power tariffs. If they are sufficiently high, then CHP elec-
tricity can by priced higher and heat cheaper to keep its mar-
ket niche. RAO EES Rossii, Ministry of Economic Develop-
ment, Federal Energy Commission, very large industrial
companies, regional authorities, and experts have not come
to a concord yet about “economically reasonable electricity
prices”. Power sector advocates are not happy with the pre-
sent level of prices, or with a substantial influence of regional
governments on the pricing policies. They describe these
policies as “artificial restraining of prices™'® and often refer to
higher power prices in Western countries.

Some Russian experts are of a different opinion. A. lllarionov,
economic adviser to President V. Putin, thinks that electricity
is overpriced in Russia, and profitability of this monopolistic
industry is much higher than of industries working in the
competitive environment. He believes, that re-distribution of
incomes in favor of the power sector will brake economic
growth". G. Kutovoi, Chairman of Federal Energy Commis-
sion, believes, that for some period of time electricity tariffs
can be kept constant, and potentially they can even be re-
duced by 30-40%'2.

Regional AO-energos, which have large CHPs, keep today
only 7% of wholesale market and their capacities are loaded

9 See. V.G. Semenov. Possibilities of CHP operation at power mar-
ket. “Novpsty Teplosnabzhenia” (in Russian). Ne12. 2002. p. 44;
G. Kutovoy. Chairmen of Federal Energy Commission. “Novosty
Teplosnabzhenia” (in Russian). Ne12. 2002. p. 44; I. Leonov. “No-
vosty Teplosnabzhenia” (in Russian). Ne7. 2003. p. 5

0 Term used in the “Energy Strategy of Russia up to year 2020".

1A lllarionov. Do we need to raise tariffs? “Vedomosti”.
24.01.2002. See also “Vestnik TEC”. 1.2002. p. 10.

12 G, Kutovoi. There is no need to raise tariffs. “Vedomosti”.
10.04.2002.

markets (high prices press demand down and supply from
independent boilers up) and makes CHP less competitive
both at heat and electricity markets. Many Russian experts
proposed approaches with flexible costs allocations between
heat and electricity to maximize overall economic and energy
efficiency of CHPs'. They are to be flexible for seasons, cli-
mate conditions and many other factors. This allocation has
to take into consideration the market situation at power and
local heat markets. Conditions on all local heat markets can-
not be fully controlled from the center.

only at 50%. Nuclear power dominates the market (41%),
and the load factor for nuclear power plants is 70%. At the
same time, hydropower plants (22% of the market) are under
loaded. So, when real completion is introduced the hydro
load factor will go up and wholesale prices down. CHP elec-
tricity would be marginal. It contradicts the need for heat at
the whole duration of the heating season. CHP power gener-
ated at condensation cycle is not competitive. So CHPs
should generate power only at cogeneration cycle with all
electricity generated given guaranteed market at least for
heating season duration. Power grid companies are to be
obliged at least for some transition period to buy power from
CHPs during the heating season. An alternative to that is
providing subsidies to electricity generated at CHPs to let it
compete at the wholesale market. RAO EES Rossii consid-
ers three possible futures for its CHPs'3:

e Creation of JS heat network companies with municipali-
ties. This model requires the improvement of existing
CHPs efficiency, heat transmission system development
and so growth of CHPS heat generated at cogeneration
cycle, modernization of transmission and distribution facili-
ties, and providing more flexible pricing policy and billing
systems. 195 RAO EES Rossii CHPs are selected for
such model.

o Separation of 47 smaller CHPs into heat supply compa-
nies which will work jointly with municipal sources to pro-
vide heat.

o Decommissioning of 15 ineffective CHPs and replace
them with other heat sources.

13 A, Levinskiy. Restructuring cogeneration systems in power sector
reforming conditions. “Novosty Teplosnabzhenia” (in Russian).
Ne7.2003. p. 11.
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4  Housing sector reform and future for CHP

Housing sector reform at least conceptually and more and
more practically is also based on the introduction of competi-
tion. Large business is considering domestic heat market,
which worth 28 billion US$ sector as attractive activity. So
competition pressure is growing. Government announced
support to the decentralization of heat supply. Reliability of
heat supply became a serious factor in politics.

So more competition is on the supply side: support for indi-
vidual heat supply, decentralization and diversification of heat
supply. It leads to growing heat supply and substitution price
elasticity, which, in turn, limits the room for CHP heat cost
flexibility.

On the other hand, housing reform also supports installation
of heat meters, heat consumption regulators, improvement of
buildings envelopes. So it leads to increase in heat price
elasticity of demand.

Additional aspect of the reform is balancing purchasing
power and heat tariffs. Problems related to setting heat tariffs
and municipal and family budget planning are interrelated.
When prices are going over purchasing power limits non-
payment problem aggravates. Recent studies conducted by
the author have shown that payment discipline is deteriorat-

5  Bright future for small CHPs

There is a much brighter future for small cogeneration units
developed based on construction of new CHP with gas tur-
bines or modernization of existing boilers by adding gas tur-
bine both for industrial and municipal applications. Even
small boilers (up to capacity 3 Gceal/|h can be effectively
equipped with gas turbines. There are estimates that such
units can increase generation of electricity by 150 billion
kWh.

ing when threshold of housing maintenance and utility pay-
ment - 6% - is surpassed. This threshold is the same in Rus-
sia, European Union and in the USA. In some countries it
varies from 4 to 10%. So the purchasing power sets the price
limit and this limit is one of the major determinants of the
price elasticity.

Municipal budget payment discipline is also a derivative from
heat price evolution. When prices substantially exceed the
municipal budget purchasing power, but supply cannot be in-
terrupted and consumption cannot be regulated, additional
price growth leads to the accumulation of debt. The debt of
heat suppliers to creditors equals USD billion 4.2 with 70% of
this debt originated from the low payment discipline of the
government.

High costs and low payment discipline undermine physical
reliability of the heat supply system. Lack of resources to
maintain infrastructure, in turn, leads to growing budget allo-
cations for handling emergencies. Growing losses and emer-
gency costs escalate heat supply costs further and under-
mine financial stability of heat suppliers. Their poor financial
shape does not inspire financial institutions to lend them
money or motivate private companies to enter the market.

That would allow meeting additional demand in the European
part of Russia'. Experts from power sector consider the re-
placement of existing equipment at large CHPs by small co-
generation units based on gas turbines as well as small scale
combined cycle units with cogeneration (with capacity 25
MV) as a solution of present CHP problems as well’s. The
practical application of this approach is taking place?s.

4Yu. Sinyak. New concept of heat supply. “Novosty Teplosnabzhe-
nia” (in Russian). Ne5. 2003. p. 3-5.

18Y. Kovylianskii. “Novosty Teplosnabzhenia” (in Russian). No7.
2003. p. 36; .V. Ylianov. “Novosty Teplosnabzhenia” (in Russian).
Ne7.2003. p. 31.

16 For example in Archangelsk in 2002 such unit with electric capac-
ity 18 MV was commissioned.
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6  Policies to support CHP generation in Russia

For existing CHPs to have a brighter future in Russia a num-
ber of actions and policies are to be implemented. CHPs
should generate power only at cogeneration cycle with all
electricity generated given guaranteed market at least for
heating season duration. Power grid companies are to be
obliged at least for some transition period to buy power from
CHPs during the heating season. An alternative to that is
providing subsidies to electricity generated at CHPs to let it
compete at the wholesale market. Today there is an invest-
ment component in power tariff at wholesale market to fi-
nance nuclear power station construction. A similar compo-
nent is to be introduced for supporting CHP electricity pro-
duction.

Studies to evaluate heat demand price elasticity and alterna-
tive heat supply price elasticity are to be conducted. Heat
and power pricing policy should be based on the following
principles:

o long-term pricing considerations and on identification of
the heat tariff thresholds, surpassing which sears spring
drives both heat and power tariffs only in one direction —
upwards so market niche for large CHP is squeezing;

o separation of generation and distribution costs. Tariffs on
transmission and distribution should include cost of serv-

ing heat networks as well as costs of lost heat in trans-
mission and distribution systems;

o elimination of heat cross-subsidies taking into considera-
tion the evolution of purchasing power of customers;

o basing heat pricing on heat really delivered to the cus-
tomer (not to the heat distribution network);

o allocation of generation costs between power and heat
generation should be driven by competitiveness consid-
erations for both power market and heat market;

o definition of heat supply zones and introduce zoning tar-
iffs, to motivate closely located large consumers to stay
with the centralized system.

Additional consideration is crucial for the future of large
CHPs in Russia. Significant reduction of heat losses, non
variable costs of heat and power generation, as well as costs
of heat transmission and distribution system operation can
make the future for large CHPs operation in Russia much
brighter.

Extra CHP capacities are to be conserved and decommis-
sioned and new small scale CHPs and combined cycle units
are to be built to meet potential future demand growth.

Russian District Heating Indicators
Indicator Units Volume
Combined heat and power plants Units 485
Including RAQ EES Rossi CHPs Units 242
Large hoilers Units =190000
- . Indiv. heat generators and hoilers Units =600,000
* The Future for CHP in Russia —
Own use Million Geal 74
1 Network losses Million Geal 442
Heat networks 1000 km 1833
Igor Bas h makov Final heat consumption Million Geal 1,784
Fuel efficiency %o S
Total en. inputs to heat generation Million toe 462
Heat tariffs, average $/Geal 12
Heat tariffs, range $/Gceal 6-75
Heat sales $ billion 280
Potential savings from efficiency $ billion 100
improvements
Slide 1 Slide 2
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Russian Heat Balance. 2000-2001 (million Gcal).

Supply Side Russian Hc_aat Balance. 2000-2001 (million Gcal).
Indicator Public utility | Industrialand | Individual Total Demand Side
companies municipal boilers
hoilers
Conpration 1515.7 6132 170.7 27006 Indicator Public Industrial | Individual Total
CHP 630.0 utility and boilers
RAO EES Rossii 494.0 170.7 73.9 companies municipal
Industrial CHPs 1760 72 0.0 2257 boilers

Own use 527 3020 441.7 Final heat 1178.3 435.0 170.7 1783.9

Sold to network 1463.0 157.0 20% consumption

Heatloses 2845 £ 210 Industry 599.0 96.4 695.4

Share of heat losses (%) 19% 17%

Tt loees el B0 Agriculture 49.7 20.2 70.0
Industry 0 17.0 010 Residential 143.4 200.6 170.7 514.6
Agriculture 88 36 buildings
Residenital hildings, b} 86.0 123 Public buildings 245.8 112.8 358.6
LT S ] L Others 140.5 4.9 145.4
Others 35.1 2.1 153.7

Slide 3 Slide 4

CHP Heat in Competition Vice

CHP heat in competition vice
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There are several crucial parameters,
which determine flexibility area for heat
pricing policy:

= Share of CHP costs allocated to heat
generation;

= Heat demand price elasticity;
= Alternative heat supply price elasticity;

= Share of non-variable costs in overall CHP
generation costs;

= Rate of heat losses;
= Heat transmission and distribution costs.
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Evolution of CHP market share as a function of
cost proportion allocated to heat generation

Evolution of CHP market share as a function of cost
proportion allocated to heat generation

100%
0% ——10%
80% 20%
70% ——30%
60% 0%
50% ——50%
0% 60%
30% —T0%
20% 80%
1026 20%

0%

market sha

Evolution of heat prices as a function of cost
proportion allocated to heat generation

Evolution ofheat prices as a function of cost share
allocated to heat

—10%
——20%
—30%

——50%
— 0%
——70%
——80%

Tubles/Geal

Slide 7

Slide 8

Evolution of heat market as a function of heat
losses

Evolution of CHP heat market as a fanction of heat
losses
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Challenges for CHPs Future

= Power reform

= Housing and communal services
reform

= Small CHPs

CHPs and Power Reform

= VWhen real completion is introduced the hydro load factor will go
up and wholesale prices down. CHP electricity would be marginal.

= It contradicts the need for heat at the whole duration of the
heating season.

= CHP power generated at condensation cycle is not competitive.

= CHPs should generate power only at cogeneration cycle with all
electricity generated given guaranteed market at least for heating
season duration.

= Power grid companies are to be obliged at least for some transition
period to buy power from CHPs during the heating season.

= An alternative to that is providing subsidies to electricity
generated at CHPs to let it compete at the wholesale market.

Slide 11
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RAO EES Rossii considers three possible
futures for its CHPs

= Creation of JS heat
municipalities.
= This model requires the improvement of existing CHPs
efficiency, heat transmission system development and so
growth of CHPs heat generated at cogeneration cycle,
modernization of transmission and distribution facilities,
and providing more flexible pricing policy and billing
systems. 195 RAO EES Rossii CHPs are selected for such
model.
= Separation of 47 smaller CHPs into separate heat
supply companies, which will work jointly with
municipal sources to provide heat.
= Decommissioning of 15 ineffective CHPs and replace
them with other heat sources.

network companies with

CHPs and Housing Reform

Housing sector reform at least conceptually and more and more
practically is alvo based on the introduction of competition.

Large b ic heat market, which worth 28§
billion US$ sector as attractive activity. Competition pressure is
growing

Government announced support to the decentralization of heat supply.
Reliability of heat supply became a serious factor in politics.

More competition is on the supply side: support for individual heat
supply, decentralization and diversification of heat supply.

It leads to growing heat supply and substitution price elasticity, which,
in turn, limits the room for CHP heat cost flexibility.

On the other hand, housing reform also supports installation of heat
meters, heat consumption regulators, improvement of buildings
envelopes. So it leads to increase in heat price elasticity of demand.

is idering d
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Collection rate as a function of housing and
communal services payments/income ratio
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Heat and power pricing policy should be
based on the following principles

= long-term pricing considerations and on identification of
the heat tariff thresholds, surpassing which sears spring
drives both heat and power tariffs only in one direction —
upwards so market niche for large CHP is squeezing;

= separation of generation and distribution costs;

= tariffs on transmission and distribution should include cost
of serving heat networks as well as costs of lost heat in
transmission and distribution systems;

Heat and power pricing policy should be
based on the following principles

= basing heat pricing on heat really delivered to the
customer (not to the heat distribution network);

= allocation of generation costs between power and
heat generation should be driven by competitiveness
considerations for both power market and heat
market;

= definition of heat supply zones and introduce zoning
tariffs, to motivate closely located large consumers to

= elimination of heat cross-subsidies taking into stay with the centralized system.
consideration the evolution of purchasing power of
customers;

Slide 17 Slide 18
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The CHP Competence Centres
in the Slovak Republic:
Developed Strategies and
Work Program

Vladimir Hecl
Energy Centre Bratislava, Slovakia

» Linking of the EU CHP Directive and the Slovak
Energy Legislation and Regulation — first steps
forward

s Institutional coverage of the CHP sactor in
Slovakia, expected changes

= The future for CHP in Slovakia

Cllimate Technology and Energy 1
Efficiency - Challenges and Chances

Slide 1

s Status of CHP in Slovakia — shars of THP from
total produced slactricity is about 158% today

» 0% of it is represented by steam gas cycles

» Blovak share is higher than BEU average (in Angtria it is
about 23%).

» What do we have to do to go forward?
= legally. institutionally, financially
» gther steps nesded? (awarensss?)

Cllimate Technology and Energy 2
Efficiency - Challenges and Chances

+ Ministry of Economy of the Slovak Republic
* Department of Energy

» Slovak Energy Agency — branches in

Bratislava, Trencin, Banska Bystrica and Kosice
o Ministry of Environment of the Slovak Bepublic
»  Ministry of Construction and Regional Develop.
@ Regulatory Authority of Metwork Industries
°  Slovak scademy of Sciences
@ Boergy Centre Bratislava

Cllimate Technology and Energy 3
Efficiency - Challenges and Chances

Cosperation between Aunsiria — Slovalkis,
Amgust 1997 = Wlay 2000

- information dissemination (legal, technical,
economical conditions of CHP in Slovalda)
- local contact point creation
- lobbing for supportive environment for CHP
- greation of central CHP databaze (projects,
market actors, ESCOs, financial instituticns)
- 25 projects hag been realised with overall

= What are the barrlers we havs to overcome?

s~ An idependence body for andite and feasibility
studiss for CHP

* - Unclear ovwnership structure

» - Know-how/experience lacks about financial possibilites

= - Constant legal changes — internally / externally driven

= - Constantly growing energy prices

s YWhers ars naw project capaciiies?
= 28.000 GWh 1 fear — electricity production

capacity mors than 230 bWe s« SMEs
s Large Industrial Facilitiss
Cllimate Technology and Energy 4 Cllimate Technology and Energy 5
Efficiency - Challenges and Chances Efficiency - Challenges and Chances
Slide 4 Slide 5

RONI and CHP

New Energy Law and CHP
* New Enviro Laws and CHP
* NEES Slovakia and CHP
* DH/CHP sector

Int

Project list

Stakeholders on the market

Cllimate Technology and Encrgy 6
Efficiency - Challenges and Chances

Policy maksrs - parliamentarians
Reglonal and local decision makers
Financial Institutions

Industry and SMEs

ESCOs

NGO

Cllimate Technology and Encrgy 7
Efficiency - Challenges and Chances
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Discussant Notes:
Session Building Renovation and Employment Effects

Prof. Dr. Mihael G. Tomsi¢
Institute "JoZef Stefan", Ljubljana

Discussant’s background

— Student & teacher of engineering thermodynamics
— Part time energy-politician / Green&NGO
— Consultant for policy issues
* Personal position
— CHP thermodynamic advantage is real!
— CHP is disadvantaged by institutional
arrangements
— CHP will be competitive if:
* value of electricity (&heat) is properly represented
— including time-of-service (peak vs. base load)
* grid disadvantages are removed

v.Building Seminar for GEE/FSU Countries
Climate Technology and Energy Efficiency —

Challenges and Chances for Climate Technology
September 20 - 003

Evangelische Akademic Tutzing, Ge: CLIMATE
TECHNOLOG:
(NITIATIVE

Institute "JoZef Stefan”, Ljubljana, Slovenia
Energy Efficiency Centre / Center za energetsko u¢inkovitost —
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M~ EEX Market data

Pl’eselltatlo s total overview : Cal-04 base

€/Mwh —Contract

* environmental advantages are internalized

* Discuss: i
— EU (10% CHP) policy - draft directive 2880
2840

— West E. countries 26.00
2760
2720
* Danish v (40% CHP)- draft law ? 26.80

. . . 26.40

— Russia (?% CHP) - policy donsgiderations 26.00
2560
B § 25.20
+ Slovak (16% CHP) - practice and policy 24.80
24.40

* German (12% CHP) policy donsiderations

— Accession state

Slide 3 Slide 4

Market details (EE3

Table 3.9: Gas-Price Assumptions
——Base (duration: 8784h) +E0%| ($ 2000/Mbtu)

47 €/MWh
Peak (duration: 3.134h} R

—Off-peak {duration: 5.640h) T . 1997 2010 2020
cail ey Waorld Energy Outlook 2000 Reference Scenario

2
w_f_n_/‘— 5.000 hiyear - 36 €/MWh IEA average crude oil import price (per barrel) 20 21 28

US natural gas wellhead price 2.4 3.0 42
European natural gas import price 2.8 2.5 4.2
29 </Mwn . Japan LNG import price 4.1 39 5.5
__‘____.-——-w High Gas-Price Scenario
- IEA average erude oil import price (per barrel) 20 30 30
US natural gas wellhead price 2.4 4.5 4.5
4 European natural gas import price 2.8 3.4 4.2
Wﬁ Japan LNG import price 41 5.5 5.5
Ratio Peak/Base Lose Gas Frice S o
. 1EA average crude oil import price (per barrel) 20 15 15
g EEEEEEE US natural gas wellhead price 24 2.1 2.1
o = European natural gas import price 28 25 2.5
Tracing day / Datum trgewania Japan LNG import price 4.1 35 35
1JS CEU Source: TEA (2000a); 1EA analysis.

Slide 5 Slide 6



Discussant Notes: Session Building Renovation and Employment Effects

121

Estimate of gas supply costs

Figure 3.21: Indicative Costs For Potential New Sources
of Gas Delivered to Europe, 2010 ($/Mbru)

Delivered to German Border
e —— m——

RUSSIA - BARENTS SEA fvin Boltic Sea] —;__:!
IRAN fvia Thy/Bul ) ‘is:f'l

RUSSIA - YAMAL (vio Belorus/Poland] S L]

Regulators role for market interventi

Power oligopoly can set prices

— any level is achievable - but not wise
Regulator can should) respond by equal
measure

— CHP is one of the tools for stabilizing the market
(20% - 40% of disperse CHP power is achievable)

URKMENISTAN [vie: Tky/Bulg./Roe. /F o =1 |
|

= gsome cost to the society - but with substantial

KAZAKHSTAN [via Russio/Ukraine/Slovakia/Czech] INEGG_—— |
benefits also

|

| 4

| RUSSIA - NPT [via Belarus/Poland] F_ S i e
[ o 05 1 1. : - — CHP san provide reserve capacity if it is installed
| higher than rule-of-the-thumb 63% peak load

* Danish are doing some of the above -
discuss w. Ture Hammar
175 EEC 175 EEC
175 CEU J—— 175 CEU J——

Slide 7 Slide 8

Russian case (Dr. Igor Bashmakov)
— gas prices in Russia - present & future
— penetration model: 30% price allocation to heat:
inked to actual heat output (ph; 1)

ovamentof the power:heat ratio (Q: by prof. Dimitrov)

— “underloading hydro power statio

« underloading nuclear power plan

— selection criteria of RAO Rossii (friage) ...

+ approach seer fied - not all CHP-DH are viable

Slide 9
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Initiative for Climate Protection & Job Creation in Berlin-Brandenburg

PD Dr. Lutz Mez

Environmental Policy Research Centre, Berlin

The Berlin-Brandenburg region still has large energy saving
potentials in the real estate sector. About 750,000 flats are
not modernized energetically, and in 2001 the number of en-
ergetic modernized units reached only 12,000. With this slow
speed of energetic modernization, it would take over 60
years to modernize the building stock of the region.

Another urgent problem is the high rate of unemployment.
More than 50,000 unemployed skilled workers are currently
registered in the building and construction sector of Berlin-
Brandenburg. With additional investment of € 500 million per
year, 48,000 additional energetic modernized units and about
15,000 additional jobs can be created.

The project KEBAB (Combined energy saving and job crea-
tion project in Berlin) has a long experience with additional
employment and education by energetic rehabilitation of
buildings. The association “Energie & Arbeit” (Energy & La-
bor) — which has invented KEBAB — has worked together

with the DGB Berlin-Brandenburg (Deutscher Gewerk-
schaftsbund) to create an initiative for climate protection and
job creation in the region Berlin-Brandenburg. The formal
foundation of the initiative took place on February 12, 2003.
Within a short time the association of housing companies and
co-operatives, the association of the landlords, the em-
ployer's association of the construction sector, and the
chamber of architects and engineers as well as the associa-
tions of skilled workers joined the initiative. The partners
agreed on tasks like the qualification of engineers, skilled
workers and administrators, the distribution of better informa-
tion for investors, and co-operation of landlords and utilities in
joint energy saving targets. After the creation of a common
platform for the partners of the initiative, an exchange of in-
formation and contacts is organized, and innovative projects
in the real estate sector will be initiated, supported and pro-
moted.
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Initiative for Climate Protection &
Job Creation in Berlin-Brandenburg

Lutz Mez
Energie & Arbeit e.V., Berlin

Qutline
« Concept
+ Potentials in the real estate sector
« Tasks

« Levels for action
« Partners of the initiative
« Projects

Energie & Arbeit . V.

Slide 1

Slide 2

Concept

+ Huge energy saving potentials in the region
Berlin-Brandenburg

« Many years of experience with additional
employment and education by energetic
rehabilitation of buildings (KEBAB)

« Energetic rehabilitation creates additional
jobs, reduces CO, emissions and increases
living comfort

« Formal foundation of the initiative in February
2003

Energie & Arbeit . V.

Potentials in the real estate sector

« 50,000 unemployed in the building &
construction sector of Berlin-Brandenburg

« 750,000 un-modernised flats
¢ 2001 energetic medernisation of 12,000 units

« TARGET: 48,000 additional energetic
modernised units

« Additional investment: 500 Mioc. €/a
+ Creation of 15,000 additional jobs

Energie & Arbeit . V.

Slide 3

Slide 4

Tasks

« Qualification of engineers, skilled workers
and administrators

« Better information for investors to realise
energetic and economic efficient energy
saving

+ Owners of buildings and the utilities have to
co-operate in energy saving targets

Levels for action

« Creation of a commeon platform for the
partners of the initiative

« Exchange of information and contacts

« |nitiation, support and promotion of
innovative projects in the real estate

; sector
+ New actors necessary for sustainable
operation of buildings with the tasks energy
management, cost and energy controlling
FEnergie & Arbeit e, W, FEnergie & Arbeit e, W,
Slide 5 Slide 6

Partners of the initiative

« DGE Berlin-Brandenburg (trade union umbrella
organisation of the region)

= Association of housing companies and co-operatives
« Association of the Landlords

= Employer's associations of the construction sector

« Chamber of Architects and Engineers

= Associations of skilled workers (Handwerkskammern)

Energie & Arbeit . V.

Projects

¢+ The Initiative will initiate, promote and support many
different projects:

« Energetic rehabilitation of private buildings
- Energetic optimisation of public buildings
+ Use of renewable energy sources
+ Qualification and employment of skilled workers
* Qualification of architects and engineers
+ Development of new working methods for craftsmen
+ Development of new job areas
+ Consulting of investors
+  Tender for innovative projects
...and many other projects

Energie & Arbeit . V.

Slide 7

Slide 8
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Analysis of Building Renovation Projects in Latvia:
Energy, Climate and Socioeconomic Aspect

Prof. Dr. Dagnija Blumberga
Riga Technical University

Dr. Andra Blumberga ¢ Marika Blumberga
Ekodoma, Ltd

Different energy efficiency pilot projects in buildings in Latvia
have been implemented in the framework of international
programs. Energy efficiency measures could be classified by
taking into account several important indicators: energy sav-
ings, investments, financing and climate issues, import of
technologies and employment. All of them are important.
However they had to be optimized both from building owners
and state side.

Amount of energy savings. Analysis of energy efficiency pro-
jects implemented in dwelling buildings in Latvia shows that
reduction of energy consumption in average is in range of 20
to 80 kWh/m2 year.

Amount of investments. Experience in Latvia shows that in-
vestments could be in large range:

o from small number (0,15 to 1,5 Euro/m2) in case of or-
ganization of information flow to change attitude of inhabi-
tants and use of energy managers in buildings

e up to 140 Euro/m2 in case of complete renovation of build-
ings: installation of thermal insulation and heat substa-
tions, reconstruction of heating system and hot water sys-
tem etc.

Investments in energy efficiency projects increase the value
of building because of reduction of costs of energy. However

large investments have to be optimized and economically
justified because of increase of payments in case of loan.
This paper will pay specific attention and analysis of an en-
ergy efficiency project implemented in the framework of a
German - Latvian bilateral project in Riga a dwelling building
placed at Ozolciema street. This pilot project emphasizes the
problem of large investments (140 Euro/m2). Results, which
are obtained in this case, show that annual reduction of en-
ergy consumption is in the range of 70 to 80 kWh/m2 year.
Similar results are reached in other energy efficiency projects
in buildings in Kegums and Kuldiga by use of 4 to 5 times
smaller investments.

Implementations of energy efficiency measures show the ne-
cessity to analyze the results from other aspects too:

o reduction of influence to global climate changes;

e increase of employment for implementation of energy effi-
ciency projects (including energy audits and installation
companies);

e changes in import component and development of new
technologies for production of thermal insulation material
by local producers.

The analysis of those aspects indicates an added value of
energy efficiency projects in buildings.
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Projects in Latvia. Energy,
Climate and Socioeconomic
Aspects

Dr. Dagnija Blumberga,
Riga Technical University

Experience of EE projects

m PSO programme.EE in school and
dwelling buildings. Social monitoring

s MUNEE programme. Energy audits in
buildings in Valmiera. Social monitoring

= Energy audits in buildings in different
cities by use of computer model
“Ekomaja®”

= Analysis of data of EE projects in
buildings

Slide 1

Slide 2

EE in buildings. Targets.

= Inhabitants

Criteria for EE projects in
buildings

Low energy
&
low cost building

Is it possible for reconstruction
projects or only for new buildings?

m Savings — max
m Energy bills (Savings & Investments) m Investment = min
= Government m Payback time = min
" gf;:céiigzoamnji'o(:gfort & Employment) = New working places = max
] .
Import = min
m Climate and environmental . P :
a Soclety m Use of energy resources — min
C Global ofidace = Impact to climate — min
= Energy resources m External costs — min
Slide 3 Slide 4
Aim of EE projects Benchmarking

m Reduction from
m 250 kWh/m-Z2.year
m 180 kWh/mZ2.year
m 140 kWh/m-Z2.year
= 100 kWh/mZ2.year
= to
m 80 kWh/m-Z.year ?
m 60 kWh/m=2.year ?
m 45 kWh/m-Z.year ?

Slide 5

Slide 6

Analysis of results of 5 EE projects
implemented

Specific investments

Riga 36.000 Ls/5700m2 = 6,32 Ls/m?
Riga 320.000/4000 = 80 Ls/m?
Limbazi 14.000/1000 = 14 Ls/m?2
Kegums 41.400 /2800 = 14.8 Ls/m?
Kuldiga 63.000 /3050 =20.66 Ls/mZ2

Exchange rate 1 Euro = 0.62 Ls

Kuldiga EE project

Slide 7

Slide 8
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Type 103
+ 60 apartments
Area 3050 m?

No hot water supply from district heating
system

Foundation of housing cooperative

Founded in 1999;

18 members in 1999;

28 members in 2003;

Selected the 2-nd type of maintenance,

All members of HC vote positive for EE
measures and bank loan;

m Based on bank’s requirement (at least 75%
of total number of apartment owners shall
vote positive for implementation of EE
measures and bank loan) the second voting
round was prepared and 90% voted positive.

1999/ 2000

m payment for heating @ payment for maintenance

2000/ 2007/

Loan is taken

Slide 9 Slide 10
Maintenance and heating costs before
implementation of EE project The loan
ol = 63 000LVL
m 12 years

£ m |nterest rate: 10% (since 2002: 7,5%)

s = Latvian Mortgage bank

% = Monthly payment: 767 LVL/month (since

2002: 710 LVL/month)
m  Motivation for loan:
m  To decrease the bill for heating,
m  To increase the room temperature;
= To improve the visual look of building.

Slide 11 Slide 12
What was done for 63000 LVL Maintenance and heating costs
1.4 1.3
m Heat insulation of roof (20 cmy); 1.2 1 Heat meter installed 0
m Heat insulation of external walls (8 cm); i Heat tarit v
m Heat insulation of basement ceiling (5 cm); E 2': i
m Replaced part of the windows; £ 0'4 :
m Reconstruction of staircases; ; 3 =
Bmp =
m Reconstruction of draught lobbies; ks 0
- Replaoed main electrical cables 1999/2000 2000/200% 200172002 2002/2003
B payment for heating @ payment for maintenance B payment in other Kuldiga buildings
Loan is taken
Slide 13 Slide 14

Actual cash flow (June, 2001-
October, 2003)

Conclusions. Kuldiga EE project

June-

Dec, 2001 2002|JanrOct 2003
heating, Ls/m2year 0.81 2.07 1.82
total, Ls/fyear 2471 6314 4026
maintenance, Ls/m2 year 21 55 ZE
total, Ls/vear 6405 10980 8235
income, Lsfyear 8876 17294 12261
loan and interest payment, Ls/year 5369 8862 5390
heating, Lsfyear 2471 6314 4026
salares, Ls/vear 560 960 720
(waste, Ls#vear 350 800 450
tanss, Lsfyear 70 240 130
rert of campets, Lsivear 56 96 12
costs total, Lsfyear 8876 17072 11838
Lsiyear ] 222 423

m The energy consumption has decreased;

m Payment for heating and maintenance has
not increased while heat tariff has increased;

m The comfort in the apartments has increased;

m The real estate value in the building has
increased

Slide 15

Slide 16
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Riga EE pilot project

Pilot project "Energy Initiative Riga”

m Introduce Latvian building sector
with energy efficiency measures by
use of experience and “know how”
made by city of Berlin during
modernization and refurbishment of
residential buildings.

m Started August 1998, Inauguration:
October 2001

Slide 17

Slide 18

Objectives of project

m realization of energy saving measures
within a joint German Latvian cooperation
project;

reduction of heating expenses;
improvement of living condition;
achievement of EU climate standards;

development of feasible approach for the
realization of energy saving measures in
Latvian housing sector

Pilot project

m Construction year of building 1990
= Number of flats 72

m Heated area 4017 m2

m Heated area 55,79m2/flat

m Floors/Stairwells 9/2

m Connection to DH system

m Cooking: natural gas

Slide 19

Slide 20

Regression analysis of 5 EE project data
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Repayment of lean, Ls/m2

50 7o a0 110 130

Energy consumption after project, KkWh/m2 year

Optimisation of costs of 5 EE projects

\
\
\
2N

mrepayment of loan
7'y m payment of heat

[ A 5 N NS e SV

Specific costs, Ls/im?

50 100 1580 200 250

Specific energy consumption, kWhim2
year

Slide 21
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Conclusions. Riga pilot project

m Reached lowest energy consumption
after project (66kWh/m?2year)

m Invested large ammount of money
exceeded 5 — 10 times

m Added value - socio-economic
effect, reduced climate effect

m External costs have to be taken into
account

Climate change issues

m The consequences of given CO,
target is reached

m The cost-effectivness of such
technology is 30...500 Ls/t CO,

m Effects of greenhouse gas emission

trading is significant to cover part of
investments

Slide 23

Slide 24
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External costs

environmental damages provoked
by energy production and
consumption:

= What damages should be included

= What methodology should be used

= Which comparison could be made
among technologies

m Ftc.

External costs

m Evaluation or measurement of socio-

m Analysis of effect to human health
m Life cycle analysis

= inventory analysis

= impact analysis

= damage analysis

m assessment

= mitigation proposals

Slide 25

Slide 26

How to cover external costs

m Subsidies and grants

Continuation of EE projects in
buildings in Latvia

m German governmental project in 30
buildings in Latvia

= Taxes m | oans of municipalities and commercial
m The use in cost benefit analysis banks
= Ftc. = EC Directive “Energy Performance in
buildings”. Implementation in Latvia
= Conception of Energy Auditing in Latvia
m Regulation of Cabinet of Ministers “"Basic rules
for energy consumption in buildings” Draft is
prepared
Slide 27 Slide 28
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Employment Effects of Building Renovation Projects
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Faculty of Fuels and Energy, AGH University of Science and Technology, Cracow

Polish Foundation for Energy Efficiency, Centre in Cracow

Maciej Suréwka * Mariusz Filipowicz

Faculty of Fuels and Energy, AGH University of Science and Technology, Cracow

Abstract

The presentation describes both good and bad experience
gathered over 10 years by the Krakow Centre of the Polish
Foundation for Energy Efficiency in its work on promotion of
heat saving undertakings in buildings. The approach we fo-
cus on was developed in Poland in two projects sponsored
by USAID: in 1992-1994 in Krakow and 1997-2000 in six Pol-
ish cities, as well as in a GEF-sponsored project in Podhale
in Southern Poland in 2000-2002.

Apart from the data concerning heat savings and employ-
ment impacts gathered in the aforementioned projects, re-
sults of indoor air quality measurements performed recently

Introduction

Experience shows that energy is wasted mainly where there
is no money to invest in energy conservation. However, there
exist measures that allow building administrators or users to
substantially reduce heat losses in buildings at relatively low
cost. At the same time, application of such measures does
not require highly skilled labor and may create jobs, espe-
cially for people, who do not possess any special skills. Addi-
tionally, such jobs are usually for local people. Therefore,
they may benefit the unemployment ridden communities as a
whole by alleviating social problems. At the same time, living
standards of many families can be improved by increasing
the thermal comfort of their residences which, otherwise, they
could not afford. Unfortunately, in Poland the common prac-
tice of building administrators or owners, as well as of local
governments in charge of public buildings, is to wait for
money that would be sufficient to implement more (often
much more) costly solutions. These are widely advertised by

To replace or to repair

For the sake of illustration we shall concentrate below on the
problem of window carpentry, which - considering its very of-
ten bad condition - is a significant source of heat losses in
most of Polish municipalities. The individual residents, ad-

in several schools by the team of the Faculty of Fuels and
Energy of AGH are also presented. They show how the ef-
fects of the thermal improvements, implemented without con-
sideration of the whole set of factors may sometimes only de-
teriorate the overall indoor comfort of the users of the prem-
ises.

This often happens when abundant “soft” money for thermal
improvements is easily available. In this context the financial
support scheme introduced by the Thermal Modernization
Act of 1998 for thermal retrofitting of buildings and its recent
amendments are also discussed.

companies offering services, such as, e.g., window replace-
ment or installation of expensive controls. Such investments
are certainly welcome, however, waiting for money usually
takes a long time, during which the energy and related finan-
cial losses also accumulate. Additionally, the opportunity of
giving work to people who need it is lost; also many families
continue living in under heated flats or students learning in
under heated schools. The problem is what can be done right
now with the actually available funds, and what are the ad-
vantages or disadvantages of undertaking (or not undertak-
ing) some feasible works.

In Poland one very often observes that, once some money
becomes available, investments supposed to bring heat sav-
ings are carried out the wrong way round. They begin with
very costly investments with a long payback period, while
simpler, effective and less expensive measures are ignored.

ministrators of housing estates or municipal authorities face a
dilemma ‘“to repair or to install new windows”. The latter solu-
tion is, as a rule, too expensive for an overwhelming majority
of Polish families and municipal administrations. The answer
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is rather obvious: the decision should depend on how bad
are the window frames and whether they can be cost-
effectively repaired, and - on the other hand - on the state of
one’s finances. In Poland it is very popular to say: | am too
poor to be able to afford half-measures and it is, indeed, of-
ten the basis for taking decisions without much further con-
sideration. In principle this cliché is quite true. However, one
should also consider if one is not too poor to afford wasting
money for heat losses. In Poland the attitude is rather to wait
until enough money is accumulated or solicited, because
people are somehow not aware of the fact that, meantime,
the financial losses also accumulate. The motivation for wait-
ing is expectation that finally a grant or substantial subsidy
will be obtained under the label of “energy saving”. This is of
course taxpayers’ money, which is always welcome. Apart
from the individually owned houses or flats, it very often
leads to an attitude: ‘the worse the better”. Nails are ham-
mered into the frames, windows are neither maintained or
painted, nor even properly closed, which leads to further
warping. Paradoxically, if windows were repaired, those who
take decisions would not be impressed by their bad condition
and the chance to obtain assistance would decrease. The
experience gained during the projects implemented by the
FEWE team provided abundant evidence to support this ob-
servation.

There are also other factors which are practically never con-
sidered when the decision is made. Typically, buildings in Po-
land are not equipped with systems of forced ventilation.
Therefore, window joinery must not be air-tight, as the ex-
change of air is indispensable for users Typical new windows
on sale in Poland are completely air-tight when closed. Po-
tentially, this is a dangerous drawback rather than an advan-
tage, especially in residences equipped with gas. The fact
that some of the windows are equipped with micro-openings
is insufficient, as people may tend to forget to use them or
not to use them deliberately to save heat.

The installation of modern super-tight windows may also
bring about an energy effect opposite to the desired one, if it
is not coupled with an investment in regulating devices. It
was observed that after the replacement of ill fitting joinery
with new ones, consumption of heat increased. The reason
was lack of temperature control system, which could not be
installed, because all money had been spent on new win-
dows. Consequently, the only way to regulate the tempera-
ture was to open the windows. This in turn led to an infiltra-
tion of air and cooling of the rooms which was much higher
than in the case of “regulation” by poorly fitting joinery.

In order to make rough estimates let us assume that one ex-
change of the volume of air in a room per hour is recom-
mended in typical inhabited apartments. Old, poorly fitting
windows are characterized by a higher rate of exchange: two
or more exchanges per hour under winter weather condi-
tions. Before the decision about windows is made one should
compare the heat losses through air exchange (infiltration)
and conduction (transmission through the window panes).

Let us consider a typical living room with a surface of 20
square meters and with a typical window with a surface of 2
square meters. It is easy to calculate that with an outside
temperature of —20°C and an inside temperature of +20°C,
the infiltration of cold air causing one exchange of air volume
per hour takes up ca. 2.9 MJ of thermal energy. Therefore,
each unnecessary exchange of one volume of air takes up
approximately 3 MJ of energy, two exchanges take up 6 MJ,
etc. Meanwhile, it is equally easy to calculate that the losses
caused by the heat conduction of our window with the typical
value U=2.0 W/mZK, with the same temperature difference,
amount to 0.56 MJ/hour. It means that even if we replaced
the window with a new one, with glass that does not conduct
any heat at all (and of course such a window does not exist),
the energy conservation that we would achieve would
amount to only 19% of the savings obtained if we reduced
the air infiltration from two exchanges per hour to the neces-
sary one. In practice, even if we calculate U=1.1 W/m2K, for a
real window as is found in the best commercial windows, the
losses through conduction will amount to only 8.5% of the
losses through infiltration in comparison with an actual win-
dow with U=2.0 W/mZK. If, however, we assume that we re-
duce the number of air exchanges from three to one, which is
obtainable by means of professional window weather-
proofing, the proportion goes down to 4.25%! As it can be
easily proved this proportion does not depend on the tem-
perature differences assumed for illustration in the above
calculation.

In other words window replacement only to decrease window
conduction losses would only make sense in a situation
where the repair would cost more than the replacement,
which is rather uncommon, or - paradoxically - if the joinery is
in a good state and there is no unnecessary infiltration. How-
ever, it is hard, indeed, to justify the replacement of the old
joinery if it is in good condition. Unfortunately, it is very often
the case. One reason is that the decision-makers have long
forgotten the basic rules of physics, the other being the mar-
keting power of installers and manufacturers of new, usually
plastic, windows.
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It should be noticed however, that recently, more and more
often, the donor institutions or ESCOs decline supporting
window replacements on the grounds of heat savings. Justi-
fiably, it is argued that such investments serve rather the
purpose of easier cleaning and opening. If these aspects are
not taken into account the professional draught-proofing of
joinery coupled with the filling in of cracks between window
frames and walls will achieve the desired level of air-
tightness. The bigger problem is rather to avoid excessive
air-tightness than a lack of it. Thus, as far the elimination of
excessive air infiltration is concerned, the replacement
and draught-proofing of joinery basically bring about the
same energy (hence financial) effects.

The experience of the projects executed by FEWE allowed
us to assess approximate average costs for repair and
draught-proofing. The estimates are presented in the table
below as an average expenditure in USD for renovation and
draught-proofing of one square meter of a window surface in
a particular group of windows characterized by the level of
damage (1=slightly damaged, 2=moderately damaged,
3=significantly damaged, 4=very damaged). Typical painting
costs are also included. (1 USD is assumed to be 4 PLN).

The employment impacts

In 1992-94 Polish engineers and technicians were trained by
the American experts and technicians led by Mr. Lawrence
Markel and George Reeves who demonstrated the strategy
implemented in the USA when the financial resources set
aside for energy saving are limited. The works carried out in
one of the Krakow housing estates showed that simple and
inexpensive operations lead to heat savings of several (7-
15%) per cent with a payback period of about 3 to 4 years
[1]. Let us enumerate the most important ones:

e repair and draught-proofing of window frames and doors;

o elimination of redundant glass surfaces, particularly glass
brick ones;

o insulation of outside walls identified through the audit as
having considerable heat losses;

o insulation of the ceilings above the top floor;

o installation of simple temperature controls;

o numerous other low cost operations possible to define by
an experienced specialist.

However, in order for such operations to bring the results ex-
pected (savings with low investment costs), several condi-
tions must be fulfilled:

As it is seen, except for badly damaged joinery, installation of
new windows is significantly more expensive. The numbers
are updated to the present prices of new windows which
have decreased by ca. 25% over the past 5 years (having
now more or less leveled off). Even though it is seen that re-
placement of a typical traditional double pane window of
categories, 3, 2 and 1 (which could still be repaired and are
very often replaced even for category #1) are respectively ca
2, 3 and 4 times more expensive per unit area. Therefore, the
dilemma that municipal or housing administrations really face
is whether they should now replace the windows in one block
of flats or school or should they repair them in two, three or,
perhaps, even four buildings achieving practically the same
heat saving effect.

Type of window | Type of investment Damage level

112 ]3] 4

Draught-proofing

! . 20| 42| 58105
of one wing pair

Box windows

Draught-proofing and
hermetization ofthe | 24 [ 38 | 52| 66
inter-panel space

Traditional double-
pane windows

New windows

Replacement 90-110

o professional assessment of potential energy savings and
their relation to the costs,

o professional definition of the hierarchy of work;

o a professional standard of work

e organizing operations in such a way that the costs are af-
fected by the economies of scale, i.e. organization of the
operations by large units (housing co-operatives, local
government authorities, education authorities, etc.) allow-
ing also wholesale purchase of materials at reduced
prices.

A strategy recommending mainly easy, low-budget opera-
tions seems to be very simplistic. However, the outcome of
the Krakow project proves that even simple and inexpensive
solutions may be surprisingly effective Technicians trained by
the Americans were able to repair windows sentenced to
technical death by residents or school headmasters. The
Krakow project was followed by another one implemented
over the period October 1997 to August 2000 by the Polish
Foundation for Energy Efficiency (FEWE) Centre in Krakdw.
The project covered six towns of different size. The aim of
the project was to demonstrate what should be the approach
to thermal energy conservation in buildings in the situation of
limited financial resources. The USAID grant amounted to
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USD 546,000 and was supplemented with an additional grant
from the Global Environment Facility (GEF) amounting to
USD 25,000. The total financial input on the part of the par-
ticipating towns was above USD 190,000.

The resources put into the project permitted the carrying out
of demonstration work in twelve buildings, including five
multi-family blocks of flats and seven public buildings
(schools, medical center, kindergarten), achieving high ther-
mal energy savings at low cost. A particularly successful res-
toration was conducted in one of the buildings in Nowy Sacz.
It was awarded the title ‘Modernization of Year 1999’ in the
fourth edition of the competition held by The Polish Office of
Housing and City Development and the Polish Association of
Architects.

Below we illustrate the results of the USAID project in six cit-
ies by describing the effects of the application of one of the a
low cost measures: the professional repair and draught-
proofing of window frames. Table 2 presents the results that
can be achieved on a whole town scale by applying only the
professional repair and draught-proofing of window frames.
The table shows: (a) the potential thermal energy conserva-
tion, (PEC), and (b) the potential financial savings (PFS)

Barriers

Below we enumerate barriers to a wide adoption of the ap-
proach described above. As the experience gathered by
FEWE shows the drastic and omnipresent lack of money of-
ten goes hand in hand with the failure to acknowledge and
take advantage of the opportunities for using the money
much more effectively in limiting energy costs. This situation
results from:

o lack of awareness among representatives of the admini-
stration at various levels, concerning effective methods of
achieving energy savings not demanding high expenditure

o the deeply-rooted conviction that the use of simple meth-
ods, such as sealing up the frames, should be left to the
residents themselves, and that the administration is on a
different level of decision-making;

o the conviction that these methods are ineffective. This atti-
tude results mainly from the fact that up till now such
works were carried out at a domestic level, in a non-
professional way, without the use of appropriate materials
and tools. This led to some improvements being hard to
notice and the consolidation of the above mentioned con-
viction;

resulting from (a). Moreover, the table includes (c) the poten-
tial of creation of new jobs (PNJ) that would be necessary to
implement the low-budget thermal improvements on a whole
town scale. The potential is shown by the number of years
necessary for the implementation of such a program by one
qualified worker (person-years, PY). For instance, in Biaty-
stok, the repair of window frames alone would guarantee jobs
to 100 unemployed people for almost 12 years or to 200 un-
employed for about 6 years and would bring with it a long-
term saving of about PLN 50 million a year. The figures
quoted are based on a thorough statistical survey done in the
framework of the project in the six cities. To account for un-
certainties figures are close to the minimum achievable.

PEC PFS Population | Reduction

Town [TUlyear] [1000 | PNJ |of the town [ CO2[1000
UDSlyear] [1000]. tlyear]
Krapkowice | 240.3 1502 | 151 20 34.8
Olsztynek 63.7 398 45 14 9.2
Luban 71.8 449 73 24 10.7
Trzcianka 107.6 673 99 18 16.0
Nowy Sgcz | 579.7 3623 | 469 84 86.3
Biatystok [ 1953.6 | 12210 |1164 284 290.8

o lack of local potential to carry out professional standard
work in the small companies offering services in the field.

o Additional barriers identified during and after the project
are perhaps even more important:

o the counter-action aimed at discrediting the low cost
measures at local decision-making level taken by the
manufacturers and installers of new windows, whose lob-
bying capacity and opportunities are far greater than
those of small companies or individual technicians offering
the low-cost services.

o the counter-action at the municipal level or - at least - a
destructive reluctance to support a low-cost, city-wide ac-
tion, of the local suppliers of heat energy

o the rules of creating public budgets that classify repairs
under operational costs, while replacements as invest-
ment. The maintenance funds are as a rule very scarce,
while the investment may sometimes more easily suc-
ceed. In fact, new windows look nicer and make the ten-
ants, schoolmasters of parents of students more happy,
which is particularly important considering the election
campaigns.
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last but not least, the aforementioned paradox, that efforts
to properly maintain window joinery are counter-
productive from the point of view of obtaining financial
support to install new windows.

These barriers can be overcome only by a combination of a
national and local government level action, which would re-

The ventilation problem

In order to illustrate how serious are the problems of ventila-
tion in many (perhaps most of) the Polish buildings we pre-
sent results obtained by the team of AGH in measurements
performed within the GEF project ,Integrated Approach to
Wood Waste Use for Space Heating in Poland”. The Project
was designed and developed by the Krakow Centre of the
Polish Foundation for Energy Efficiency in close co-operation
with the Faculty of Fuels and Energy of AGH. The idea was
to promote the approach where fuel switch from coal to bio-
mass will be coupled with thermal improvements of buildings
to be connected to the biomass heat source. In this way the
effective replacement of fossil fuels is enhanced, as the heat
saved can be delivered to additional buildings.

The project has been located in sub-Carpathian Central
South part of Poland in the region of Podhale (Communes
Jordanow and Bystra-Sidzian). Part of the 950 000 USD
granted by GEF was earmarked for performing energy audits
of the buildings envisaged for connection to the grid. The
team of the Faculty of Fuels and Energy of AGH contributed
to the project by performing measurements of the air ex-
change rate in several buildings selected for the project. The

Figure 1:

4500

quire a more common understanding of the physics of heat
savings among the local counselors and administrators, abol-
ishment of subsidies to non-energy investments labeled as
energy saving ones, and support to SMEs offering the low
cost heat saving services, in particular in the marketing of
them.

measurements were done using two methods: a CO2 probe
and gaseous chromatography method.

For buildings such as: detached houses, multi-family residen-
tial and public buildings (schools) the minimum flux of exter-
nal ventilation air is given by the Polish Norm PN-83 B-
03430/Az3:2000. This norm stipulates that for rooms in which
people stay even temporarily the influx of external air should
not be less than 20 m3/h for each person. However, accord-
ing to Polish Norm PN-B-03406:1994 which determines the
methodology of heat demand calculations for rooms of less
than 600 m3 volume, it is assumed that the required air ex-
change ratio is one exchange of the full volume per hour
(1/h). For rooms ventilated more intensively during period of
low temperatures, external air flux should also be limited to
1/h. This value is in practice accepted as sufficient, despite
some inconsistency between the different norms.

The measurements for the GEF project were performed in
three typical Polish school buildings, which do not have
forced ventilation systems. Figure 1 shows an example of re-
sults of measurements performed in the Secondary School in
Jordandw.

CO:2 concentration in a class room of the Secondary School in Jordanow.
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The vertical axis shows the carbon dioxide concentration ex-
pressed in units of ppm. The horizontal axis is time in min-
utes counted from the start of the measurements. The maxi-
mum CO2 concentration level considered as admissible is
1000 ppm. A few characteristic phases are visible in the fig-
ure :

o During the night the concentration is quite constant (the
are no sources of CO. emissions) and somewhat greater
than the external ambient background level of ca. 400
ppm.

o With the start of lessons the concentration is rapidly grow-
ing and quickly exceeds the level of 1000 ppm.

o During the whole lesson period the concentration remains
above the threshold and is controlled mainly by opening
the windows during breaks.

o With the end of lessons the concentration falls rapidly
again.

It is seen very clearly that limiting CO2 concentration (and as-
sociated them bio-impurites) in typical Polish schools is a se-
rious problem, while the headlong drive to install the new air-

The support for Thermal Modernization Act

In December 1998 the Polish Parliament approved the Act
aimed at supporting heat saving investments in buildings.
The goals set were threefold:

o Decreasing the use of heat energy delivered for space
heating and hot water

o Decreasing the grid losses

o Partial elimination of conventional (i.e. coal-fired) heat
sources by replacing them with the so-called unconven-
tional sources, including renewable ones.

The Act envisaged supporting regular commercial loans
granted by banks by covering the abolishment of 25% of the
loan once the investment has been successfully finished. The
money would come from a special Thermal Modernization
Fund (TMF) fed mainly by the State budget. A minimum 20%
own contribution is required and an energy audit must be
presented, verified by an auditor from the list of authorized
energy auditors. The first few years have revealed several
essential drawbacks of the Act. Notably:

e lack of eligibility of such building as hotels or student
dormitories.

o The ceiling on the Pay-Back Time was set at 7 years

e 75% of the loan had to be paid back before the 25% pre-
mium could be granted.

tight windows very likely only deteriorates the conditions. The
results of the measurements are presented in table 3.

It is seen that the numbers fall far below those recommended
by the norms. One should note here that high concentrations
of carbon dioxide are believed to be responsible for head-
aches, general fatigue, decreased concentration and infor-
mation absorption ability, which are particularly important for
schoolchildren

Results of CO; measurements
Cmax | Csr n T

[ppm] | [ppm]| [1/] | [h] |[m¥h]
Kindergarten in Jordanéw 151911082 | 1.0 1 9-10
Secondary School Jordanow | 4239 | 2500 |0.3-0.4| 2.5-3 | 2-3
Individual flat 1569 | 1020 | 0.5 2 | 714
Kindergarten in Sidzina 3809 | 2569 | 0.12 8 1

Elementary school Bystra 2686 | 1422 |0.5-0.6| 1.5-2 | 2

The notation used is the following:

Cmax- maximum observed CO2 concentration,

Csr — average CO2 concentration during lesson period,

n — air exchange rate ,

1 - time constant of air exchange,
V - volume of ventilation air for one person.

Building

There was also an intrinsic inconsistency: On one hand a
short payback time was required and on the other, the mini-
mum heat savings to be achieved for granting the 25% loan
abolishment were set at 25%. It was clear that such savings,
as a rule, require quite expensive investments having signifi-
cantly longer PBT. Indeed, the scheme turned out to be prac-
tically useless. Only very few applications for the TMF sup-
port were submitted.

As a consequence the Act was modified in 2001, with the aim
of removing the above mentioned drawbacks.

e The saving ceiling was lowered down to 15% provided
that between 1985 and 2001 improvement of the heating
system in the building had been done (upgraded or new,
more efficient boiler, temperature controls, pipes washed)

o For other buildings the ceiling of 25% has been kept.
However the savings can now be achieved jointly by heat-
ing system and envelope improvements.

o For buildings where only the heating system is improved
the ceiling is now 10%.

As one can see, the irrationally high ceiling of 25% still ap-
plies, if only envelope improvements are planned. This evi-
dently excludes the low cost measures advocated in Poland,
i.a. by FEWE. (It should be noted that the low cost approach
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is dynamically developed in countries like Armenia, Moldova
and Georgia with the USAID assistance).

A possible explanation is that the legislators yielded to the
interests of banks which prefer dealing with larger sums of
money. This is only common and understandable, and this is
why we believe that if the energy saving potential (especially
the short term one) is to be better exploited, and other bene-
fits associated with energy saving programs, notably job
creation, are to be consumed, a national level action is
needed.

Employment Effects of
Building Renovation Projects
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Mariusz Filipowicz! , Maciej Suréwka!'
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Energy 1s wasted mainly
where there 1s no money
to invest in

energy conservation

LOW COST MEASURES
OF SAVING ENERGY

mean

e Jobs (especially local)

* Social problems

¢ Local economy

* Financial savings

e Improved comfort for low income families

* Climate change (CO, emmisions)

Slide 3
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Low Cost Measures include

Draught-proofing of window carpentry

elimination of parts of the overglazed
surface

the second or third pane

insulation of attics using blow-in technology

installation of the radiator shields

other techniques selected by the auditor
after a walk-through inspection on the
building

Slide 4
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Polish Foundation for Energy Efficiency

Centre in Krakéw GLASS BRICKS
1992-2002

Projects
. 4 multifamily buildings in Krakow (USAID) 1992-1994
. 6 multifamily buildings in Krakow, 1994-1995
. Handicaped People Centre in Pilka, 1996
. 3 Schools in Kiev, Ukraine (USAID) 1996-1997
. Residential buildings in Handlova, Slovakia (USAID) 1996
Sanatoria in Trugkavets, Ukraine (USAID) 1997-1998
Many small projects in different cities, 1995-2002
. 40 Public buildings in Podhale (GEF) 1999-

. USAID Projects, 1997-2000 in six Polish Cities: Krapkowice,
Olsztynelk, Luban, Trzcianka, Nowy Sacz, Bialystok

o R - T R S S
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WALL OF INSULATION MATERIAL OVER-GLAZED SURFACE

SKYLIGHT
MADE OF POLYCARBON

Slide 7 Slide 8

PARTIAL ELIMINATION OF THE GLAZ@
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DATA FOR CALCULATION:

COMPARINSON OF HEAT LOSSES
THROUGH THE WINDOW

area of the room
by hight of the room

. INFILTRATION OF AIR surface of the window

. TRANSMISION AND RADIATION

heat transfer factor b K
outside temperature

indoor temperature t=+20 °C
temperature difference AT=30 K

Slide 13 Slide 14
s Heat losses by infiltration
Thermorenovation
let us consider two possibilities : * Heat losses by removing mass of air m
draught-proofing: — Oy = mic, AT
o - e B . ¢, — specific heat under constant pressure: e, = 1kJ/(kg K)
giving reduction of air infiltration from two to one P S e m=pSh=72 kg
exchanges per hour + p- density of air p = 1.29 kg/m?

which gives for AT =30 K:

changing for window for a new one
O =mi-c, N[ =T2kg V] /(kgK)-30K =2167200] = 2.204]

(the same reduction of infiltration + reduction heat
transfer from U=2.6 W/m?K to 1.3 W/m2K)

Slide 15 Slide 16

Heat loses by transmition: The ratio of heat losses by
transmission and infiltration

= power losses through the window:

P=sU-AT = 25m" - 26W /m'K-30K =195 AQ ., 3600[s] s AU-AT _3600[s] s+ AU
AQ,,  AN-S-hee AT AN-S-h
* during 1 hour (At = 3600 s) heat losses »  where:

+ AN —reduction of the number of air exchanges (per hour) AN = N-1,
AU — reduction of U value by changing the glazing AU=U,; - U,

0., =P At=702000J =0.70MJ

rad
Please note that (of course) the ratiodoes not depend on the
difference of temperatures

Slide 17 Slide 18
For: A Q 5
(34 Txrad _ 33 4% Renovation vs. Replacement
U, = 2.6 Wm¥/K, >
U, = 0.0 Wm¥K, o
Typeof | Tspeofinvedmen Damage level
window 1 2 3 4
For: % IDmughtprofing of 20 42 53 105
N=2 = {one wing pair
Uya= 2.0 Wm¥/K, Traditioral (b on proofing and
Upew =13 W/m*/K, 1 dautley bermetization of the
pane intex- panel space # & & o
windows
é Replacement 90-110 20-110 90-110 90-110
t 3
z
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Results that can be achieved on
a whole town scale
by applying only the professional repair and

Wanting for assistance

draught-proofing of window frames Losses accumulate
_ _ The worse the better
Town PEC PFS PNJ | Populationof | Reduction
[T¥/wear] | [thousand the town COy
UDS/year] [thowsands]. | [1000 t'vear]

Krapkowice 240.3 1502 151 20 34.8 Replacement.

Oksztynck 63.7 308 45 14 9.2 ) )

TLubari 71.8 449 73 24 10.7 marketlng power

Trecianka 1076 673 99 18 16.0 i i

Nowy Sacz 570.7 3623 469 84 863 election lmpact

Biatystok 1953.6 12210 | 1164 284 290.8

Slide 21 Slide 22
CO, concentration in school class-room Results of C02 measurements
(Admitted level is 1000 ppm!) (Admitted level is 1000 ppm!)
Building Crrag Cg n r v [ /h]
[ppm] [ppm] [1/h] [h]
Kindergarten in Jordanéw 1519 1082 1.0 1 9-10
Secondary School Jordanéw | 4239 2500 0.3-04 2.5-3 2-3
Tndividual flat 1560 1020 0.5 2 714
Kindergarten in Sidzina 3800 2560 0.12 8 1
Elementary school Bystra 2686 1422 0.5-06 1.5-2 71
Slide 23 Slide 24

Thermal Modernisation Act 1998

* Commersial Loan with 25% abolishment
+ Energy Audit Required
* 20% own contribution
* 25% saving threshold
* Payback time 7 years
Modified 2001

* Payback time 10 years
+ 10% - if only the heating system improved
s 15% - if the HS modernized in 1998-2001
* 259% - other cases,

(now including savings by gystem improvements)

High cost still favoured!

Slide 25
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Developing and Implementing a Uniform German Certificate for Buildings

Felicitas Kraus
Deutsche Energie Agentur GmbH (dena)

Dena is Germany’s first national energy agency and is
owned by the German government represented by the Fed-
eral Ministries of Economics/Labor, Environment/Nature
Conservancy/Nuclear Safety and Transport/Building/Housing
and Germany’s leading promotional bank, the Kreditanstalt
fir Wiederaufbau (KfW) one half each. Its statute is to sup-
port efficient and environmentally sound energy production

dena’s “Energiepass” for Germany

A standardized, simple and user-friendly energy certificate for
existing buildings — mandatory in Germany only for new built
and substantially modernized buildings so far — is a decisive
means of making energy consumption understandable to
owners and tenants. Moreover, dena’s “Energiepass” for
Germany will be used as a marketing instrument by the hous-
ing industry and will stimulate investment in older buildings
on the basis of establishing standardized, reliable technical
methods for the calculation of existing buildings” energy con-
sumption.

The first strategic step towards implementation is an optimi-
zation of dena’s “Energiepass” form prototype (with two dif-
ferent “labels”; nine categories (EU label) and a color scheme
with reference values) in a field test integrating all relevant

and consumption by disseminating information as well as de-
veloping, implementing and evaluating programs and pro-
jects. Within its business fields Renewable Energies, Climate
Protection, Energy Efficiency and Energy Efficiency in Build-
ings, dena advises national decision makers and promotes
international cooperation.

market partners, who have to fulfill certain requirements for
participation (like collaboration in the evaluation, minimum
number of energy certificates issued, etc.).

An independent science institute will evaluate the field test in
terms of market acceptance and usefulness of the “Ener-
giepass” as a marketing tool as well as under technical and
economic viewpoints like the comparison of calculated and
measured consumption values or costs of certification. The
results will be introduced in the national legislation to enforce
the EU Energy Performance of Buildings Directive. The
whole process is being flanked by a consumer campaign es-
tablishing energy efficiency as a sign of quality in the housing
market.
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» Who is dena? zukunft haus

Felicitas Kraus
Head, Department for Energy Efficiency in Buildings

Developing and Implementing an uniform German
certificate for buildings

23 September 2003
CTI Capacity Building Seminar
.Climate Technology and Energy Efficiency - Challenges and Chances
Tutzing, Germany

- Germany's first national energy agency
- Founded in autumn 2000

+ Owned by

— The German government (3 ministries — Economics/Labour, Environment,
Transport/Building/Housing)

— Kreditanstalt fur Wiederaufbau (the KfwW group, Germany's leading
promotional bank)

Slide 1

Slide 2

» Ownership Structure

zukunft haus
of the German Energy Agency (dena) "

Energie paren. Wert gewinnen,

» dena’s Task zukunft (IS

aren. Werl gewinaen,

50 Percent Federal Republic of Germany

- represented by:
— Federal Ministry of Economics and Labour

— Federal Ministry Environment, Nature Conservancy
and Nuclear Safety

— Federal Ministry for Transport, Building and
Housing
- 50 Percent Kreditanstalt fur Wiederaufbau (KfW Group)

- Managing Director Stephan Kohler

Statute

- Support efficient and environmentally sound energy production and
consumption, including renewable energy production by

— Disseminating information to the public and specialists
— Developing, implementing and evaluating programmes and projects

- Advise national and regional decision-makers and administrators,
private businesses and scientific institutions

+ Promote international cooperation

_dena

_dena

Slide 3
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zukunft haus

» Reducing CO2 emissions from buildings zukunft “haus

Energy economics
{principle issues)

»dena’'s Organisational Structure TR Present situation e
- Innovation is rapid in the new building sector, but this has low impact
‘ Director ‘ on CO2 reductions

Administration Climate

@ A B protection Energy

; b

@ 9 Energy in
efficiency buildings

International

Business fields

- High potential for reduction in existing buildings, but various initiatives
have had little overall impact

+ Limited effectiveness of regulatory law
- Low acceptance of subsidy programmes

- Low level of understanding in the construction sector
= no unified standards, no market-transparency

Slide 5
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» Energy certificates in Germany

zukunft haus
Present situation -

Energie iparen. Werl gewinaen,

zukunft haus

Energie iparen. Werl gewinaen,

P dena‘s Energiepass for Germany

- The EnEV (Energy Savings Ordinance) dictates that energy
certificates are mandatory only for new or substantially refurbished
buildings

- Numerous voeluntary energy certificates, designed for regional or
local authorities, exist for older buildings

+ Various sectoral software solutions

« No simple and user-friendly certificate (as for white goods or cars),
has been widely accepted by consumers so far

- Energy efficiency is a marginal decision factor for people who are
buying or renting a house or flat

Targets

- Make energy ption under to owners and tenants
- Stimulate investment in existing buildings

+ Prepare the construction market for application of the EU Energy
Performance of Buildings Directive

- Establish dised technical methods to calculate energy consumption in
existing buildings
Strategy

- Test and optimise a prototype energy cerdificate in field tests with local
authorities and housing construction companies

+ Incorporate experience and results into the continuing development of the
certificate

- Rapidly link theory and practice

_dena

_dena

Slide 7
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P dena‘s Energiepass for Germany
Phased introduction to the real estate and building market

zukunft

Energie paren. Wert gewinnen,

b Integrating market partners

zukunft

| Develop the prototype |
i

Do market research

Revise the prototype
¥

[ identify types of testing needed and conditions |
| Test the prototype in small markets (field tests) |

[ Evaluate the results of field testing |

[ Revise the prototype |

| Introduce it to the market |

Integrating all relevant market-partners
« Advisory board has representatives from

+ housing industry, homeowners

construction industry, skilled craftsmen

architects, technicians

tenant and consumer associations

federal ministries

local and regional authorities

_ggna El —ggna 10
Slide 9 Slide 10
ENERGIEPASS zukunt GES > Energy certificate form s
0107 00 SR et cubuntt has ENERGIEPASS :
Informationsn fir Elgentimer und Mister 2. qualtty of the
insulation
: ”‘““ . S {heat—Lse)
== e 3. quality of the
e — - heating-system
Aniagenaunvandszanil.
o
gyt et -dena 11 12
Slide 11 Slide 12
o » Label Option | ot
. zukunft haus 4 ’ zukunft haus
- Energiepass-Formular hetge paren war geuinaen. - Nine categories (EU label) hetge paren war geuinaen.
ket haus ENERGIEPASS rukunte haws ENERGIEPASS

Modernisierungstipps Verbrauchserfassung
e T A S A A o 100 200 300 400 500 600
A
e e B
~ec I = &
| for modernisation e [0 | e c
f D
= ‘1 £ 7%
T /
-
i
] b -
} H
|
il 4
Slide 13 Slide 14
» Label Option 2 zukunft haus. > E rificat " " zukunft haus.
Colour scheme with reference values S T i nergy certricate — categories Enigiesparen. Wert gewinaen.
A |0-80 KWhi(mza)
1 95 KWhim*/a)
B 81 - 110 kWWhf(m?a)
c 111 - 150 kWh/(m*a)
D 151 - 200 kWh/(m*a)
E 201 - 250 kWh#(m*a)
F: 251 - 300 kWh/(m?a)
a 50 101 150 200 251 300 350 400 450 500 550 e 301 - 350 kWh/(mZa)
KA ENEVEMEH Nk Unsanianes H 351 - 400 kWh/(m*a)
Fhor Tt T i
| over 401 kWh/(m?a)
il 15 il 18
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zukunft haus

Energie paren. Wert gewinnen,

> Field test participants
| Who can pariicipate

P In suppert of issuing energy certificates zukunft ‘haus

i sparen. Wert gewinaen,

Housing construction companies
Local authorities
Others (such @s consumer associations as long as enough homeowners and
building proprietors join the plan to make sure energy certificates are really being
issued)

Requirements for participation

A minimum number (100) of energy certificates must be issued within the field
test group

The energy certificate must be part of negotiations between tenants and
landlords, and buyers and sellers

Participants must collaborate in the evaluation
Desired number of participants in the field test

- 20+ 10 {testing might focus on certain regions or states)

- standardised calculation method (Committee for standardisation DIN)

- standardised database (u-values, system characteristics), that can be
used in the calculation

- calculation software free of charge

« technical guide (brochure) and workshops for technicians and skilled
craftsmen involved in the field-test

+ information material for home-owners and tenants involved in the field-
test

Slide 17

Slide 18

zukunft haus

Energie paren. Wert gewinnen,

» Evaluation field test

zukunft haus

Energie paren. Wert gewinnen,

b Consumer campaign

An independent science institute will evaluate the field test.

Market research

+ Market acceptance, the form's clarity and recognizability (for buyers and sellers)
- Energy certificate's usefulness as a marketing tool

Technical and economic evaluation

+ Comparison of the results of different calculation methods

«  Comparison of theoretical calculations with "real" consumption

« Cost and effort involved in drawing up energy certificate

Results will become part of national legislation to enforce the EU Energy
Per of Buildi Directi

"Do you know how much energy your house uses?"

- Translation of "kKW/h" into units consumers understand
(energy efficiency classes A-l)

A is for quality

- Establishing energy efficiency as a sign of quality in the housing market
(similar to white goods)

20
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Topics of the presentations in the
session__

Discussant Notes:
Session Building Renovation
and Emp|°yment EffeCtS Initiative for Climate Protection & Job

Creation in Berlin-Brandenburg

Energy, climate and socio-economic aspects
of building renovation in Latvia

» Employment effects of building renovation
projects in Poland

Certificates for buildings in Germany

Valia Peeva
Center for Energy Efficiency (EnEffect), Sofia

Slide 1

What did the presentation show as related
to the main topic of the session

PART ONE & Examples of building retrofit projects in
Germany, Latvia, Poland

® Good levels of energy savings and emission
reductions by these projects

e Examples of increased employment as a result
of project activities both in energy auditing and
installation works

Many examples can be added!

Slide 2 Slide 3

Energy efficiency retrofit of existing
buildings in Gabrovo

ENERGY EFFICIENCY STRATEGY e

TO MITIGATE GHG EMISSIONS Hospital, school, residential building,

industrial building, municipal building

* Heating systems
Energy Efficiency Demonstration

Zone in the City of Gabrovo,
Bulgaria

* Building envelope - windows, doors, reflectors
* Indoor lighting

* Energy management

Slide 4 Slide 5

Savings Ener_gy efficiency renovation of District
Heating end-use ]

3300 MWhiyear =3 Annual savings
USD 81,450/year, r N e Energy 9,850 MWh/year

1580 t CO2 eq./year | ‘ e USD 370,540 MWh
‘ e Emissions 3,720t CO2
equ.fyear

Slide 6 Slide 7



e Energy saved
e GHG emissions avoided
e Cost-effectiveness
Cost per ton CO, equ. reduced
from 7.7 to 22.6 USDit

Jobs createdipreserved

Benefits for the community, for important or
vulnerable groups

Innovative projectsitechnologies introduced
Improved services

Felicitas Kraus

Project cycle and employment effects

® Preliminary phase: project identification, energy
scanning, project concept/framework

o Development phase: energy audit, project
development, business planning

e Implementation phase, incl. installation works

e Follow-up phase: operation and maintenance,
monitoring and reporting

Slide 8

The problem of sustainability

Berlin — Energy rehabilitation initiative
Latvia — EU Directive on EPB
Poland — Thermal Modernisation Act

Germany — Energy Savings Ordinance - German building
certificates

Bulgaria — Energy Efficiency Programmes as a
requirement of the Energy and Energy Efficiency Act

e Sustainable financial mechanisms
To develop a market for EE jobs is the
decision???

Slide 10

Slide 12

Proved GHG reduction potential
EU Directive on EPB

Possibilities forlocal actions

Slide 14

Slide 9

e Awareness raising among decision makers and
experts

e Municipal Energy Efficiency Offices - 39

e [nformation database for energy consumption in
municipal facilities — in 39 municipalities

e Training of municipal experts - 124
e Mu ; i _ - 37 (18)
e Information dissemination

Slide 11

PART TWO

Slide 13

Eligibility for JI — under question:

- Projects scale — high transaction costs
- Baseline problems

Possible decisions???

Slide 15
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Country Report: Albania

Ermira Fida
Ministry of Environment of Albania « Climate Change Unit

Edmond Hido, PhD
Albania-EU Energy Efficiency Centre

1 Status of energy sector in Albania

From a peak of 3.3 million tons of oil equivalent (MTOE) in
1989 (when all the Albanian economy operated in its full ca-
pacity), the primary energy supply in Albania dropped by
more than 50% or to 1.5 MTOE in 1992. Since then, the pri-
mary energy supply has remained relatively constant around
the level of 1.6-1.7 MTOE. Due to the collapse of industries
and the increasing energy consumption by households, in
particular the increase of the demand for electricity, the
household sector now occupies a growing share of the en-
ergy consumption: more than 1/3 of the total energy demand
and 56% of the electricity demand. Another pronounced
trend is that a growing share of the each individual house-
hold’'s energy consumption is directed towards space heat-
ing, probably as much as 30-40% and at national level some
60% of the space heating demand is covered by electricity.

Some of main problems, point out through historic develop-
ment analysis and possible tendencies for Albanian energy
sector are:

e Increase of the electricity consumption by households
consumers during the transition period has led to high
levels of technical and non-technical losses and reduction
of security of supply;

o Lack of electricity price liberalization has led to its massive
use for different services in the household and service
sectors (space heating and cooking);

o Lack and relatively high prices of other alternative energy
sources forced the consumers to focus more on the elec-
tricity use;

o Very low efficiency energy use;

o Low per capita of energy consumption and high energy
intensity.

o Growth rate in the consumption of diesel and gasoline es-
pecially in transports is much higher than what can be ac-
commodated by the supply of domestic oil by-products af-
fecting so the increase of import.

o Production of oil and gas has declined rapidly due to the
lack of funds, necessary technical discipline the natural

decline of exploitable sources and efforts to increase oil
production in the existing and new sources through pro-
duction sharing agreements have not yet been successful;

o Generation of electricity is dominated by the hydropower
output while the thermal based generation has remained
stable around 100 GWh per year. During the period 2000-
2002 there was a sensitive decline of the electricity pro-
duction due to drought seasons;

o Supply structure of primary energy sources is becoming
less and less diversified due to the increasing role of ail,
hydro and fuel woods energy supplies compared to coal
and natural gas.

Up to 1985 Albania had a very energy intensive economy,
where the energy use per economic output was slightly
higher than the average for the CEE countries. This level
again was almost 5 times higher than the average level of the
EU countries. The per capita energy consumption in Albania
was, however, approximately only 1/3 of the level indicated
by the EU average and the average of the CEE countries.
During the following 10 years until 1994, Albania’s situation
changed radically (and there is a continue in same direction
during the period of 1995-2000). The energy intensity was
reduced by some 50 % but the per capita energy consump-
tion was reduced even more, to only 1/3 of the 1985-level. By
1994, Albania’s energy situation and macro economic per-
formance was that much closer to the North African region
(Morocco, Algeria, Tunisia, Libya and Egypt) than the former
communist countries and certainly the EU average.

Albania is largely self sufficient in energy resources and in
most years (up to 1989) has been a net exporter of electricity
and refinery oil by products. Albania is rich with energy re-
sources: oil, gas, coal, wood, peat, and hydro-energy etc,
which contribute in different ways to meet energy demands in
the country.

Oil reserves in our country, despite predomination of normal
technologies of oil exploitation, still conserve relatively high
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oil resources, which may be extracted applying the enhanced
oil recovery.

Gas sources in our country have incurred drastic decline
since year 1985 reaching the minimum after ‘90 as a conse-
quence of lack of the investments in the existing gas fields
and non-discovering of new reserves.

Coal is one of largest energy sources of Albania and it is
spread in four main basins. The forecasted coal reserves are
around 226.49 Mtoe. In general, our coal basins have coal
with low net calorific value and thin mineral layer that causes
a higher cost for energy unit compared to imported coal.
These problems led closing down of many coal mines in the
country.

Albania has a major hydropower potential of which only 35%
so far is being exploited. Hydropower capacity installed up to
2002 is 1446 MW. The country’'s needs for electricity are met
mainly by the hydro power plants (HPPs) and, in a small
scale, by the thermal power plants (TPPs). The hydro power
plants provide about 95% of the produced electricity, while
the rest is produced by thermal power plants.

Biomass can be classified in four major categories: woods or
wood residues from various wood processing industries;
vegetation residues (stems, seeds etc.) after completion of
their production cycle, which are not used in other economic
sectors; energetic plants (woods) cultivated to be burned as
biomass, and animal residues (bones, skins, manure), which
are not used in other economic sectors. According to some
approximately estimations, the agriculture residues in Albania
in the year 2001 were around 130 [toe/year].

Active exploitation of solar energy is achieved in systems that
absorb this kind of energy through flat collectors. Hot water
can be used for space heating, when its temperature is high,
but it is used largely for Domestic Hot Water (DHW) needs.
Nowadays, this technology has resulted as the most viable
for exploitation of solar energy.

Wind energy is another potential possibility to exploit for elec-
tricity generation. In most of the countries, installment of
windmills have a common concern, that of not having con-
tinuous measurement of the wind speed and long-lasting
along several years. For this reason, various companies that
are willing to invest in this sector has difficulties to take a de-
cision whether it is feasible to invest in a certain area without
these necessary data. Pre-feasibility studies, have shown the
highest wind speed zones and too much more longer period
are those on the Seashore Lowland.

Potential of municipal solid wastes as fuel is given primarily
through their ingredients, calorific value, moisture content
and non-combustible quantity municipal. The forecasted en-
ergy resources from solid urban wastes in our country for the
year 2002 are 1.783 Mtoe and by 2050 will be around 9.517
Mtoe. Solid wasted could be used to produce energy, but
must be highlight that their cost is too much higher than other
traditional energetic fuels.

As per the geothermal reserves it must not be used profitably
to the aim of energetic point of view, as their thermal poten-
tial is too much low (maximum temperature is about 20-33°C)

2  Recent developments in energy efficiency and climate change mitigation policies

21  Legislation framework

A legislative framework on energy in Albania comprises a
relatively large number of different pieces of legislation at
present. However, it has to be emphasized that until today
there is no existent umbrella law that covers the primary ob-
jectives of the Albanian energy policy and basic principles for
the whole energy sector in long-term. Albania also lacks leg-
islation in the field of renewable energy sources, as well as
energy conservation. However, the Albanian Government
has indicated a willing for preparing the Energy Law, as well
as Energy Efficiency Law. Specific energy related legislation,
not covered elsewhere, includes the Law on Electricity and
the Law on Regulation of Power Sector.

Law on Electricity: The Law on Electricity, No. 7962 of July
1995, specifies the conditions of the activity in the power sec-
tor and the rights and duties of all physical and legal persons
involved in one of these activities. It also legislates the rela-
tionship between consumers and suppliers in terms of their
basic duties and obligations. The Law provides for opera-
tional and technical management of power network as well
as for connections to the grid and measurements of electric-

ity.

Law on Regqulation of Power Sector: The Law on Regulation
of Power Sector, No. 7970 of July 1995, assumes the estab-
lishment of Regulatory Body (ERE) in the power sector and
defines its duties. According to this law, ERE is responsible
for tariff regulation and licensing in the power sector.
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Law on Energy Conservation in Buildings: This law, No. 8937
of September 2002, defines that designing and construction
of buildings should meet the necessary technical parameters
for conservation, saving and efficient use of energy. All build-
ings that will be constructed (after this law enters in force),
shall observe the normative volumetric coefficient of thermal
losses (Gv), which means that thermal losses should be lim-
ited, as well as provide for a thermal installation for central or
district heating.

Governmental Decree for Energy Building Code: The Energy
Building Code was elaborated since 1998 from the National
Energy Agency in collaboration with the Albania-EU Energy
Efficiency Centre and the other institutions of the sector. The
Governmental Decree, No. 38 of January 2003 approves it
as “Norms, Rules and Conditions for Design & Construction,
Production & Conservation of Heat in Buildings”.

Law on Power Sector. The Law on Power Sector, No. 9072
of May 2003, abolishes the above two laws and combine
them in one. This law assures the conditions of electricity
supply to the consumers, efficient functioning of electricity
market and adjust better the Power Sector to the condition of
market economy. The overall aims of the Law on Power Sec-
tor are to enhance the economic effectiveness and the qual-
ity of services for power generation, transmission and distri-
bution and provides a transparent and comprehensive legal
framework for the mentioned activities.

Governmental Decree for Strateqy of Energy: The Govern-
mental Decree, No. 424 of June 2003, approves the National
Strategy of Energy until 2015. According to this decree, the
Ministry of Industry and Energy and the National Agency of
Energy are appointed to update this strategy every two
years.

Draft Law on Energy Policy: The Law on Energy Policy has a
special focus on promoting Energy Efficiency and Energy
Conservation, creation of an Energy Efficiency Fund, Energy
Efficiency Labeling, and promoting an Energy Audits
Schemes. This law it is expected to be approved during the
second half of this year.

2.2  National Energy Strategy

A National Strategy for Energy has been drafted and ap-
proved in June 2003 by the Government of Albania according
to Decision of the Council of Ministers, No. 424 dated.
26.06.2003. The National Energy Strategy primarily aims at
the restructuring of the energy sector based on market econ-
omy principles and developing a modern energy policy.

The strategy for the development of energy sector is a
document that analyses and recommends the future
changes, by the year 2015 that must be undertaken in the
Republic of Albania, in order to increase the security of the
energy supply and the optimization of the energy resources
to meet the demand and achieve the sustainable develop-
ment. The specific objectives of the strategy of energy are:

o Establish of an efficient energy sector from the financial
and technical point of view;

o Increase of the security and reliability of the energy supply
in general and electricity in particular, in national and re-
gional levels;

o Establish of an effective institutional and regulatory
framework;

o Increase of the energy efficiency in the production and
use of energy resources aiming a minimal environmental
pollution;

o Optimization of the supply system with energy sources
based on the least cost planning principle and minimal
environmental pollution.

The analysis and forecasts for the development of the energy
sector as per energy supply and demand is performed
through the development of two scenarios — passive scenario
and active scenario. These two scenarios are developed by
using a general model of energy, already adopted for the Al-
banian conditions, namely LEAP! software (Long Energy Al-
ternative Planning), which ensures necessary analyses and
give recommendations close to the Albanian reality. The soft
illustrates the different scenarios till 2015 and the conse-
quences of the energy policy and external effects related to
them.

' LEAP (Long-range Energy Alternative Planning) which is a sce-
nario-based integrated energy environment modeling system de-
signed and disseminated by the Boston Center of the Stockholm
Environment Institute. Its methodology is based on a compre-
hensive accounting of how energy is consumed, converted and
produced in a given region or economy under a range of alterna-
tive assumptions on population, economic development, technol-
ogy, price and so on.
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Figure 1: Forecast of energy demand and energy saving
(ktoe)
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Figure 2: Forecast of electricity demand and electricity
saving (GWh)
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Figures 1 and 2 provide two scenarios for total energy de-
mand in general and for the electricity. As per the electricity
demand, according to the active scenario by the year 2015,
the energy savings are expected to be around 22.48% of the
total energy consumption. The contribution in these savings
by 2015 shall come from transport sector with 27.28%, indus-
try with 24.58%, agriculture with 24.67%, service with
17.86% and residential sector with 7.4% of the total savings,
respectively.

Figure 4 shows electricity savings according to different en-
ergy efficiency measures and analysis show a level of elec-
tricity savings of 3056 GWh in 2015, with the main contribu-
tion from reduction of technical losses followed by savings in
service, residential and industry. As per the CO2 emissions
released by the energy sector the analysis shows that ac-
cording to the active scenario a reduction of 4 million ton CO
will occur as a result of implementation of all energy effi-
ciency measures and increase in a greater amount of the use
of renewable energy sources.

Figure 3: Electricity saving in each sector according to active
scenario compared to passive scenario - GWh
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Figure 4: Energy saving in each sector according to active
scenario compared to passive scenario (ktoe)
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Figure 5 shows the reduction potential of CO2.The analysis
demonstrates that the development of energy sector accord-
ing to the Passive Scenario will lead to a growth of the en-
ergy consumption per capita by 38.1% (an advantage), but in
the same time it will increase significantly the energy intensity
by 14.1% (a disadvantage) in year 2015. The trend of both
above indicators according to the Active Scenario is in the
right direction because by 2015 the value of energy intensity
is expected to be 20.01% lower than in 2005 (an advantage)
and the value of energy consumption per capita is expected
to be increased by 16.5% compare to year 2005 (an advan-
tage as well).

Therefore, all actions should be undertaken in order to that
the Albanian energy system must be developed according to
the Active Scenario. In other words, the Albanian economy
will consume less energy to produce the same output unit
becoming more competitive and gaining more markets, creat-
ing more jobs and providing a higher welfare.
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Figure 5: CO2 emission for each scenario and their reduction
based on LEAP (1000 ton)
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Figure 6: Trend of emission intensity and emission per
capita according to the passive and active scenarios
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The trade deficit will be reduced as well enabling the use of
financial means for different investments in the Albanian
economy. The analysis shows that both indicators (CO:
emissions per capita and that per produced GDP) increase
for the Passive Scenario demonstrating that this scenario is
unacceptable from environment point of view. By year 2015,
the emissions per capita are expected to increase by 84.8%
while the CO./GDP indicator is expected to increase by
53.4% compare to year 2005. As regards the Active Sce-
nario, a development toward the right direction is expected,
accompanied with a decrease of CO2/GDP indicator by
19.3% and an increase of COz/capita indicator by 20.5%
compare to year 2005. The increase of the second indicator
is not a positive sign, but it should be underlined that the
emissions decrease by 64.3% compare to the Passive Sce-
nario. As per the renewable energy, by 2015, according to
the active scenario (figure 7) it is expected a higher ratio of
renewable versus the total energy supply.

Figure 7: Renewable energy supply versus the total energy
supply - active and passive scenario
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A basket of measures to be undertaken which increase the
energy efficiency in all consumption sectors are considered
and analyzed from the cost-benefit point of view as follows:

o Substitution of electricity for space heating and cooking
with LPG and other alternatives;

o Thermal insulation of existing stock of public buildings
based in a new building code;

o Promotion of solar energy use for hot water supply in
households and services;

o Promotion of the central heating and district heating and
CHP in services, industry and households;

¢ Promotion of the efficient lighting in households, services
and industry;

o Substitution of coal, fuel wood, residual fuel oil with heavy
fuel oil in boilers/furnaces;

o Increase of energy efficiency for existing stock of boil-
ers/furnaces in industry and services;

o Improvement of power factor in industrial enterprises;

e Promotion of public transport;

o Increase of energy efficiency in agriculture sector in gen-
eral and irrigation in particular;

¢ Raise of the public awareness for the efficient use of en-
ergy in services, households, industry, transport and agri-
culture sector.

2.3  National Climate Change Mitigation Strategy

Although Albania has no emission reduction targets under
the Convention, as a non-Annex | Party to the UNFCCC, at-
tempts to address the Climate Change issues are made. In
Albania, up to 2002, no comprehensive national policy to ad-
dress climate changes has been adopted. During the period
of political and economic transformation of the society and
the development of a new state, a range of acts, regulations
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and measures, indirectly related to GHG emission reduction
are developed and even adopted.

Albania has addressed the mitigation and adaptation meas-
ures through the National Climate Change Strategy, which
consists on a set of priorities for action in order to integrate
the climate change concerns into other economic develop-
ment plans. This strategy is elaborated in the frame of the
Albania’s First National Communication to the Conference of
Parties of the United Nations Framework Convention on Cli-
mate Change funded by the Global Environment Facility. It
must be pointed out that the passive and active scenario of
the National Energy Strategy corresponds respectively to the
baseline and abatement scenario of the greenhouse gas
emissions.

According to the First National Communication, Albania is a
relatively low net emitter of greenhouse gases, with a rela-
tively low CO2 emissions per capita. The main reason of that
low level of emissions is explained due to the fact that 95 %
of electricity is generated by hydro sources. Based on the
predictions for future emissions, it is expected that by 2020
the emissions total to be raised more than 5 times. The
abatement scenario of emissions foresees the introduction
and implementation of different options mainly focused on
energy saving and energy efficiency measures.

A basket of 25 greenhouse gas mitigation measures for en-
ergy and transport sector is proposed in the frame of this
study, which are then analyzed in the terms of the cost and
benefit. Even the rate of penetration is calculated. These
measures are addressed in the National Climate Change Ac-
tion Plan, which is a part of the revised National Environ-

mental Action Plan already adopted by the Government of
Albania in 2002. The methodology for scenario development
was the same as for the National Energy Strategy — LEAP.

Referring to the greenhouse gas emissions baseline sce-
nario, it is expected that most of CO2 emissions will be re-
leased from the energy and transport activities, which in 2020
will account for 83% of the total. Concerning energy con-
sumption side, the abatement greenhouse gas emissions
scenario assumes the gradual implementation of energy effi-
ciency measures in the household, industry, service and
transport sector.

Concerning the energy supply side, the share of renewable
sources in Albania has contributed about 18-22% in primary
energy balance. This is very high compared to many other
countries, because electricity generation in Albania is based
in hydro energy. However, in the greenhouse gas emissions
abatement scenario, more hydropower plants will be intro-
duced, compared with baseline scenario, while the share of
renewable energies is expecting to be increased even by e
bigger penetration of solar energy.

Estimates show the abatement measures introduced in in-
dustry (figure 8) are forecasted to have the biggest impact on
reduction of GHG emission from six economic sectors taken
into consideration. The industry is then followed by house-
hold and energy transformation sector. This conclusion
shows once more that introducing measures in demand side
management gives more results in the abatement of GHG
emissions than measures introduced in supply side (energy
transformation sector).

Figure 8: All energy measures for abatement of GHG in CO: eq. from energy consumption sectors and energy transformation sector

(Million ton)
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3  Best practice policies and measures

The following are some small projects finalized or in pipeline
considered as good practices in the area of energy efficiency
in Albania

3.1 Renewable energies in schools

During the year 1997 and 1998, the Albania-EU Energy Effi-
ciency Centre (EEC) and the Albania Education Develop-
ment Program (AEDP) have undertaken a common project
for the installation of Solar Water Heating Systems in two
model schools in Albania. During their construction, new ma-
terials such as good thermal insulation materials, PVC and
duralumin double-glazed windows are used, and new tech-
nologies such are fully automatic central heating systems,
solar water heating systems and etc. will be applied. In this
framework, the EEC has taken the initiative to prepare the
project proposal and the contract for the installation of the
Solar Water Heating Systems, and then the negotiations with
AEDP were undertaken.

The project

In the Lapraka Junior High School a forced convection collec-
tive Solar Water Heating System was installed. This system
has a solar collector area of 18 m2 and a hot water storage
tank volume of 1,000 liters. In Rrogozhina Junior High School
a free (thermosyphon) convection collective Solar Water
Heating System was installed. This system has a solar col-
lector area of 12 m? and a hot water storage tank volume of
600 liters.

The investment and equipment

The total costs of this project were about 24,500 USD. It is
agreed that EEC and AEDP financially support, by 50 %
each, the costs of purchase and installation of the Solar Wa-
ter Heating Systems. Furthermore, EEC also offered, free of
charge, its technical support, and project management and
supervision.

The solar collector and hot water storage tank are products
of Siemens - Germany. Both the Solar Water Heating Sys-
tems are closed looped systems and are equipped with anti-
freeze liquid, circulating pump, timer switch, immersion
thermo regulator, etc.

The achieved results

In order to save energy also during the winter season, the
Solar Water Heating Systems were connected with the Boiler
House of the respective school. The Solar Water Heating

Systems have provided the domestic hot water for toilets of
the schools and a few showers of their gymnasiums.

3.2  Renewable energy in enterprises

During the years 1998 and 1999, EEC and three Small and
Medium Size Enterprises have undertaken a common project
for the installation of Solar Water Heating Systems in these
businesses of different sectors in Albania. In addition to the
previous experience that EEC has gained with the solar
panel systems installations, this project was also a contribu-
tion in this direction and its aim was to subsidize the installa-
tion of solar panel systems in the above small businesses.

The project

EEC has visited some private businesses in the biggest cities
of Albania such as Tirana, Durres, Kavaja, Fier, Pogradec
and Lushnja, which were searching ways to reduce their
electricity bills. From the discussions with the businesses, re-
sulted that the best sites for the installation of solar panel
systems were Tirana, Fieri and Durresi. In each business, a
forced convection collective Solar Water Heating System was
installed. Each Solar Water Heating System has a solar col-
lector area of 8 m2 and a hot water storage tank volume of
420 liters.

The investment and equipment

The total costs of this project were about 28,000 USD. It was
agreed that EEC and the Small and Medium Size Enterprises
financially support, by 50 % each, the costs of purchasing
and installing the Solar Water Heating Systems. Further-
more, EEC also offered, free of charge, its technical support,
and project management and supervision.

The solar collector and hot water storage tank are products
of Siemens - Germany. Both the Solar Water Heating Sys-
tems are closed looped systems and are equipped with anti-
freeze liquid.

The achieved results

The utilization of these Solar Water Heating Systems has re-
duced the energy consumption and has provided the techno-
logical hot water for the needs of the businesses.



154

Ermira Fida « Edmond Hido

3.3 Installation of photovoltaic systems in
villages

The improvements in electricity security of supply and living
conditions, environment protection, poverty reduction, and
business promotion are some of the targets of the project
“Photovoltaic Use for Water Supply to Rural Areas in Alba-
nia”. The project was initiated, designed and implemented by
Albania-EU Energy Efficiency Centre (EEC). This project in-
troduces in Albania the use of photovoltaic technology for
Water Pumping for Irrigation and Domestic Purposes. It is
aimed to make present, to different public institutions and vil-
lages, the first concrete example for resolving in a sustain-
able way the severe problem of electricity and water supply
in Albania.

The project

The project consists on two components that reflect two of
the main promising fields of photovoltaic use in Albania. In
the rural area of Albania, with problems of water and electric-
ity supply, EEC and its partners have realized:

o Potable water supply through boreholes solar pumping for
the village of Stravec.

o |rrigation water supply by pumping water through bore-
holes for the village of Hysgjokaj.

The investment and equipment

The total costs of this project were about 74,800 USD. The
funds for project investments were provided as grant by the
Offices of UNDP (GEF/SGP) and OSCE in Tirana. Further-
more, the communities have provided about 15 % of the total
costs and also EEC has contributed with about 10 % of the
total costs.

The photovoltaic panels and other auxiliary devices are
products of Helios Technology - Italy while the pumps are
products of Grundfos - Denmark. Both the Photovoltaic Sys-
tems are equipped with control unit, charge regulator, and
the necessary fittings and accessories.

The achieved results

Both components have been implemented in co-operation
with local administration and benefiting community of in-
volved villages. Since April 2003, the PV systems are running
without any problem and providing potable and irrigation wa-
ter for the needs of the villages. This project has improved
the electricity security of supply and living conditions, as well
as has reduced the poverty and promoted the agriculture
businesses in the involved communities.

3.4 Energy efficiency in enterprises

During 1995 - 1997, the staff of EEC has conducted 47 short
Energy Surveys and 4 extended Energy Surveys and Audits
in various sectors of the Albanian economy such as industry,
hospitals, hotels and large office buildings. A program of En-
ergy Surveys and Audits was financed in the framework of
SYNERGY Program in 1998. This program was the continua-
tion of the development of the Energy Consultancies in Alba-
nia. During this year, EEC has introduced a scheme for co-
financed Energy Surveys and Audits. This scheme was
opened to support and create professional organizations and
different groups such as university-based teams that are en-
couraged to establish themselves as Independent Energy
Consultants.

The project

From 17 businesses already visited only the 8 businesses
were selected as suitable for conducting an Energy Survey
and Audit. As the Energy Surveys and Audits are a new
technique in Albania, an important role of EEC was to pro-
vide training and to ensure uniform quality of the work of all
the consultant groups involved in this program. EEC has se-
lected 8 Energy Consultants who has been trained and, in
addition to the experts of EEC, have contributed for the im-
plementation of such Energy Surveys and Audits Program.
Two forms of training were given to the Energy Consultants.
The first form of training was a formal introduction to the
guidelines of how to conduct an Energy Survey and Audit.
For this, a general draft report or a methodology, which was
used during the energy survey and audits, was prepared.
Then, a Training Seminar for the training of selected private
Energy Consultants was organized. The second form of train-
ing was the on-job training of all consultant groups as they
undertake the respective energy survey and audit included in
the scheme.

The investment and equipment

This program was financed in the framework of SYNERGY
Program for the year 1998 and the total costs were about
30,200 USD. During this program, EEC has introduced a
scheme for co-financed Energy Surveys and Audits and the
contribution from the enterprises (the client) was about 20 %
of the total costs. EEC maintains a stock of instruments and
equipment that was available for hire by the Energy Consult-
ants engaged in this program. EEC is considering purchasing
some more measuring instruments that will help to cover the
requirements of the energy survey and audit working teams.
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The achieved results

The Energy Surveys and Audits Program is being promoted
through EEC’s usual channels such as Newsletter, direct
mail, Public Information Campaigns and Seminars. EEC has
monitored the success of this program by visiting the busi-
nesses two or three months after their surveys and so EEC
has learned the opinion of the businesses on the service that
they have received. In particular EEC is investigating the ac-
tions taken by the businesses, as the result of the energy
surveys and audits conducted in them, in order to lower their
energy consumption and reduce the GHG emissions.

3.5 Introducing CHP schemes in hospitals and
university campus

District Heating (DH) and Combined Heat and Power (CHP)
in the EU countries are recognized to be one of the most im-
portant measures to save energy in the densely populated
urban areas in Europe. The newest technological develop-
ment is implemented and there is demonstrated an efficient
institutional and financial set-up, which is important for the
implementation of energy efficient least cost DH and CHP
schemes. It is also recognized that there is a huge potential
for developing DH and CHP systems in the new democracies
in CEEC. Although Albania is situated in a warm climate
zone, there is in fact a region with very cold climate and in
districts a densely building structure, which is a natural mar-
ket for DH and CHP. There are more than 20 DH and 7 CHP
in Albania and there is according to preliminary investigations
a market for a further development. However the CHP and
DH sector in Albania needs rehabilitation and suitable adap-
tations in equipment and operating methods in order to re-
duce further damage to heating and generating units and to
utilize the potential for energy efficient and reliable heat and
electricity supply.

The project

The overall objective of the project is to increase security of
supply and energy efficiency of electricity and heat produc-
tion in Albania. Another objective is to enable the Albanian
National Agency of Energy (NAE) to take decisions regarding
potential pilot projects within DH & CHP and to develop fea-
sibility studies for potential pilot projects in Albania. The pro-
ject, focused on two sites in Tirana, University Hospital Cen-
ter "Mother Teresa" - the biggest hospital in Albania and Stu-
dent City, consists of:

o Energy Survey and Audit on Energy and Water Consump-
tion for both Sites;
o Pre-feasibility Study for both Sites;

o Selection of the most feasible Site;

o Review of Possible Financing Sources for the implemen-
tation of the project;

o Feasibility Study for the selected Site;

o Tariff Study for Electricity and Heat;

o Contracting and Implementing Issues.

The investment

This project is financed by UNOPS Office in Copenhagen
and is implemented, during 2001-2002, by Dansk Energi
Management A/S of Denmark in close collaboration with
EEC. The total costs of this project were about 170,000 USD.
If other funds will be available, EEC intends to carry out simi-
lar study also for the other big hospitals and university cam-
pus in Albania.

The achieved results

The main outputs of this project are the completed Feasibility
Study for the selected Site, Tariff Study for Electricity and
Heat, and the Contracting and Implementing Issues. Now,
EEC, NAE and the Ministry of Industry and Energy are seek-
ing for funds to implement the installation of a CHP scheme
in the University Hospital Center "Mother Teresa".

3.6  Energy planning and energy efficiency in
local level - District of Korca

The availability of energy supply in Albania is one of the key
limitations on economic growth and poverty reduction. Elec-
tricity and other forms of energy are key inputs to support
economic growth, income generation and job creation, indus-
trial activities, commerce, services, communications and
transport. During the Albanian transition period, the chroni-
cally shortage in power supply has taken forms of sharp cri-
sis especially during the winter periods. Energy efficiency is-
sues are currently incorporated in a number of strategies and
action plans. However, while strategies and plans are being
finalized and fine-tuned, it is of great importance to pilot en-
ergy efficiency activities and capacity building for improving
the management of energy sources at the local level.

The project

The project aims at supporting local level management of
energy resources and propose ways of improving energy
availability. Some of the activities under this project are:

o Evaluation of energetic situation in district of Korca,
o |dentification of local energy sources and energy effi-
ciency measures including renovation of the buildings,
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o Feasibility studies for the implementation of energy effi-
ciency measures in the public building stock,

o Evaluation of GHG emissions without considering/con-
sidering energy efficiency measures,

o Pilot implementation of energy efficiency measures in se-
lected public buildings,

o Improving guidance and capacity building in the energy
planning and energy efficiency within the local govern-
ment level and the communities.

The investment

This project is financed by UNDP Office in Tirana and the to-
tal costs are about 150,000 USD.

The expected results

The project has started in June 2003 and EEC is implement-
ing this project in collaboration with Korca Local Authorities.
The project will also promote the local management in other
regions in Albania.

3.7 Thermal insulation of buildings

The main objective of this project is to insulate the inside of
exterior walls and treat window and exterior door frames to

conserve the use of electricity for cooling and heating within
existing private housing and public facilities throughout Alba-
nia. Reducing the use of electricity for cooling and heating in
turn should reduce the amount of imported electricity.

The project

In the first phase, EEC will conduct a market research to
measure the demand in the country for installation of insula-
tion in the old stock of buildings. The market research will be
conducted through a questionnaire. The process should in-
volve a sample of one thousand households, representatives
of 5 cities such as Korca, Elbasan, Tirana, Shkodra, and Dur-
res, and of 6 different types of buildings. The sample should
also represent all levels of households’ incomes. In the sec-
ond phase, EEC will promote and publicize the project and
the potential energy conservation that could be achieved. In-
dependent contractors will install high resistance insulation
on the inside of exterior walls and treat window and exterior
door frames to conserve the use of electricity.

The investment

This project will be financed by USAID Office in Tirana and
will start in October 2003.

4  Climate change Mitigation and the use of flexible mechanisms: State of the art

The main responsibility in the implementation process of cli-
mate change action plan belongs to the Ministry of Environ-
ment as the governmental body responsible for environ-
mental issues and policy in the Republic of Albania.

The establishment of Inter-ministerial Climate Change Com-
mittee is the main step towards the implementation process
of the climate change action plan. The action plan should be
reviewed on regular basis, taking into account and monitoring
the following indicators:

e new economic development plans for the economic sec-
tors

o changes in legal framework,

o the state-of-art data on climate change,

o the environmental strategy

o future developments of the UNFCCC and negotiating
process

o eligibility of funds from convention financial mechanisms
and other international sources

o amount the funds allocated for the implementation of the
program,

o level of public awareness on environmental policy.

The greenhouse gas abatement reduction policy is focused
primarily on the energy sector, as the main source category
of emissions, which also has large abatement potential. As
concluded by the abatement analysis the measures to be in-
troduced in the energy sector consist in the increase of en-
ergy efficiency, increase and improvement of energy savings,
use of economic, regulatory and legal instruments for energy
efficiency and saving. Development of a sustainable trans-
port is the focus of the measures to be introduced in the
transport sector.

Since 1998, a Climate Change Unit is established under the
Ministry of Environment. Its main mission is to assist the
Government of Albania in meeting the commitments under
the UNFCCC. The scope of this unit is to produce National
Communications, build national capacities in the area of cli-
mate change, develop national strategies for climate change
mitigation, participate in different climate change projects.
Despite of the attempts to address the climate concerns into
other sectoral development, which succeeded with the Na-
tional Energy Strategy other line Ministries are not so active
in this area. Lack of awareness in climate change issues and
their consequences remains as the main reason.
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5  Make the Kyoto mechanisms work

The Ministry of Environment is also the Focal Point for the
UNFCCC where Albania is a non-Annex | Party, since Janu-
ary 1995. Albania is not yet a Party to the Kyoto Protocol.
Recently the Ministry of Environment has started the proce-
dures for the ratification of the Kyoto Protocol. This is a need
imposed by the National Climate Change Strategy and the
National Energy Strategy for using the Flexible Mechanism of
CDM. In order to make the Kyoto Mechanisms work, the Min-
istry of Environment of Albania is making the attempts to join
the Kyoto Protocol by the end of 2003. Attempts have been
made with Canadian CIDA for ensuring financial support in
the area of capacity building for processing CDP projects.

Albania has not participated in the pilot phase of the Activities
Implemented Jointly. The GEF projects for the National
Communication is the first one in the filed of climate change
done in Albania. Another project funded by GEF, for the as-
sessment of the Technology Needs for Climate Change Miti-
gation is under the development. The assessment is made
taking into consideration the Millennium Development Goals?,
Climate Mitigation potential, Market potential, Social impact
etc. The basket of 25 cost-efficient abatement measures
identified and analyzed under the First National Communica-
tion of Albania is evaluated and screened. Afterwards a
package of project proposals is developed for the top five
measures. The measures are focused on:

Links / References / Documents

http://lwww.unfccc.int

http://lwww.ccalb.int

http:/lwww.seib.org/leap
http://unfccc.intiresource/docs/natc/albnct.pdf
http://lwww.eec.org.al

 The Millennium Development Goals are a series of internationally
agreed targets to be met by 2015, covering key areas such as
poverty, hunger, health, education and environmental sustainabil-
ity. Governments and international agencies around the world
have jointly committed themselves to poverty eradication, through
these Millennium Development Goals (MDGs), adopted at the UN
Millennium Assembly in 2000.

o Introducing of Combined Heat and Power Plants in Public
Buildings and Private Buildings (Hotels etc) in ser-
vice/industry sector

o Introducing of thermal insulation of households/service
(public buildings) which use fuel wood, LPG, electricity
and kerosene as energy source for meeting space heating
demand;

¢ Introducing solar water heaters instead of electric boilers
in households/service sector;

o Introducing public passenger transport with buses and
trains instead of cars and mini buses;

o Improvement of power factor in industrial & service con-
sumers;

o Introducing mini-hydro power plants instead diesel gen-
erators;

e Improvements of efficient boilers which use coal/oil
coke/residual fuel oil’heavy fuel oil as fuel;

These measures covers e considerable reduction potential of
emissions thus they can serve as priorities for the application
of CDM projects once the Kyoto Protocol will be ratified by
Albania. The assessment of the technologies covers also the
barriers related to financing, legal and institutional frame-
work, information and public awareness These projects be-
long to the way ahead for the climate mitigation.

Albania’s First National Communication, Tirana 2002.
National Energy Strategy, Albania, Tirana 2003.

Photovoltaic Use for Water Supply to Rural Areas in Albania,
June 2002.

Feasibility Study on Heat and Power-Albania, October 2002.
Handbook: Energy and Water Management, March 2003.

Energy Planning and Energy Efficiency in Korca District, May
2003.
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Socio-economic situation and energy sector in Armenia

Box 1. Country Profile

The Republic of Armenia has an area of 29,800 km2. The
capital of the country is Yerevan. Armenia is a typical
mountainous country about 90% of its territory is over
1000m above sea level.

The population of Armenia is 3.8 mio (according to the pre-
liminary results of 2001 census the current population is
3.2 mio); including 67% urban and 33% rural. Armenia has
almost no indigenous fuel and energy resources: the main
local source is hydro power, half of which is presently be-
ing used. The fuel demand is almost completely being
compensated through import.

In Armenia, as well as in other CIS countries, the transition to
market economy was accompanied by deep economic re-

Figure 1: Trends for GDP and CO2 emissions in Armenia, 1990-2000
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cession. The situation was further exacerbated due to the
factors related to the resource capacity and economic branch
structure, as well as the 1988 earthquake and economic
blockade.

After sharp economical recession of 1991-1993 (about 70%
of the economy was not functioning compared to 1989), dur-
ing 1994-2000 period the country’s gross domestic product
(GDP) indicated stable growth of average 5.4%. In 2002 the
structure of GDP was: industry — 20.4%, construction —
12.8%, agriculture — 23.7%, services — 33.5%. GDP per cap-
ita was 623 USD, GDP per capita by purchasing power parity
-3,312 USD.

Regardless of the economic growth from 1994, the GHG
emissions stabilized on apparently low level. The trends of
GDP growth and greenhouse gas (GHG) emissions for 1990-
2000 are presented on figure 1.
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Figure 2: Dynamics of energy production and CO2 emissions from energy sector
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The same pattern is observed in dynamics of energy produc-
tion and CO2 emissions from energy sector (see figure 2).
The current rate of emissions from fossil fuel combustion
processes comprise 82% of all emissions from the “Energy”
sector (by definitions of IPCC for GHG Inventories also in-
cludes fugitive emissions) and 68% of total GHG emissions.
The emissions by main GHGs in Armenia are: carbon dioxide
- 68.2%, methane — 29.8%, and nitrous oxide — 2%.

Electricity is currently generated through thermal, hydro-
power, and nuclear resources, with no significant utilization of
renewable energy sources such as wind, geothermal, or so-
lar. In 2001-2002 Armenia produced 5.7 -5.9 billion kWh; in-
cluding generated from thermal power plants (TPPs) - 45%,
nuclear power plant (NPP) — 33.9% and hydro power plants
(HPPs) — 21.1%.

1 Recent developments regarding sectoral energy efficiency and climate change

mitigation policies

GHG reduction potential

The carbon intensity of GDP - the main indicator of efficiency
of energy consumption - is significantly higher in Armenia
compared to European countries, which indicates rather high
potential for energy conservation and GHG reduction (see
figure 3.).

Measures for energy conservation and GHG
emission reduction

The following measures have been identified with most po-
tential for reduction of fossil fuel consumption and conse-
quently —the GHG emission levels:

o Modernization of generating capacities;

o Reduction of energy loses during transportation and dis-
tribution;

o Improving the system of control and regulation of energy
consumption;

o Energy conservation on end-use consumption level; and

o Development of new hydro resources and alternatives re-
sources of energy.

Armenia has large potential for energy conservation, which
can be considered as internal energy resource. The main po-
tential is in the sectors of electricity and heat power genera-
tion, municipal heat supply, and transport. The technical po-
tential for GHG reduction in case of realization of energy
conservation is estimated as 19.55 mio t CO: for the period
of 2000-2020, including 0.85 mio t from utilization of renew-
able energy resources.

Barriers to technology transfer and overcoming
recommendations

There are number of different types of barriers for technology
transfer and realization of priority projects: economic, finan-
cial, institutional, organizational, legal and awareness barri-
ers. The key barriers identified for Armenia are the weak fi-
nancial sector and lack of capital, the high operational costs,
the low solvency of potential consumers, the low demand for
environmentally sound technologies, the weak institutional
system and low awareness of stakeholders (see table 1.)
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Figure 3: Selected indices of energy consumption and GHG emissions in Armenia, 1990, 2000
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Attraction of foreign investments is an important prerequisite
for insuring the necessary rate of economic development of
Armenia. Implementation of reforms and economic stability
allowed Armenia to attract support from international financial
institutions, bilateral donors and direct foreign investments.
The large-scale privatization also promotes the investment
opportunities. It is also important to mention the liberal trad-
ing regime, with simplified differentiated tariff on import, ab-
sence of tariffs on export and no barriers on the trade vol-
umes and turnover, and no limitations on currency import. In
2002 Armenia became the 145 member of WTO.

Energy efficiency and renewable policy reform

In recent years the Armenian Government places strong em-
phasis on policy reform in the energy sector. The draft Na-
tional Energy Sector Development Strategy, which is pres-
ently being finalized by the Ministry of Energy of RoA, em-
phasizes the following directions:

o smooth operation of electricity generation facilities;

o upgrading of electric transmission/distribution networks;

o rehabilitation of parallel operation, development and ex-
pansion schemes with the neighboring countries;

o full rehabilitation and modernization of gas supply;

o upgrading and expansion of underground gas storage fa-
cilities and construction of natural gas supply second
pipeline;

o intensification of oil and natural gas investigative efforts;

o construction of combined cycle steam-and-gas facilities;

o rehabilitation, modernization and creation of heat supply
systems;

e implementation of national, targeted energy saving pro-
grams; and

o creating favorable conditions for the introduction of energy
efficient technologies.

Parallel with the development of the strategy, the Armenian
Branch of Alliance to Save Energy (ASE), under its USAID-
funded Municipal Network for Energy Efficiency Program, es-
tablished the Armenian Energy Efficiency Council (AEEC),
bringing together ministry officials, NGOs, energy businesses
and donors, to develop a forum for discussion and consen-
sus on national energy policy. The key objectives of the
Council were identifying priority issues in the energy sector
and coming up with recommendations for addressing those
issues pertaining to energy saving, energy efficiency (EE)
and renewable energy (RE). The key objectives of the EE
policy reform were formulated as: (a) strengthening the eco-
nomic and energy independence; (b) raising the economic
and energy security; (c) increasing energy system security;
(d) creation and development of new capacities; and (e) re-
duction of anthropogenic impacts on the environment.

The draft Law on Energy Saving and Renewable Energy and
the sub legislative acts’ package is presently at the final draft-
ing stage and includes tax, customs and financial incentives-
based mechanisms for the promotion of energy saving and
renewable energy applications. The designed incentives,
within the framework of the active legislation of RoA will be
provided based on energy audit conclusions and correspon-
dence with national energy efficiency indicators — two instru-
ments yet to be developed once the law is adopted. The legal
package also includes amendments to the RoA Law on Li-
censing and Profit tax.

One of the transitional clauses of the draft law provides that
the Government of RoA shall adopt a program for the imple-
mentation of economic cooperation mechanisms of the Kyoto
Protocol, particularly the Clean Development Mechanisms in
the country.
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Table 1: Barriers to technology transfer and suggested measures for overcoming those barriers

Barriers Possible solutions

Economical and financial

Limited state resources

State support for provision of grants and soft loans, attraction
of foreign investments, creation of favorable business
environment

National banks are not participating in technology transfer, high
interest rates of credits, short pay back requirements

Reduction of interest rates, increase of the fixed capital of the
banks due to improvement of economic situation, creation of
new financing schemes by establishing revolving or special
purpose funds.

Low solvency of companies and population

Undertaking organizational and technical measures to control
and regulate energy consumption, increase of income of
population in marked high rates of economical growth.
Creation of national standards for energy efficiency together
with financial incentives for encouraging technology transfer.

Organizational and legal

Absence of national standards of energy consumption.

Developing standards and norms for energy consumption and
efficiency of technological equipment.

Absence of incentives for development of renewable energy
resources due to low profit on invested capital.

Accounting the costs for avoided GHG and pollutants
emissions in the cost of energy. Undertaking the incentive
creating policy for renewable energy resources development
ES by the Natural Monopoly Regulation Commission

Absence of energy conservation and renewable energy laws

Adoption of law on of energy saving and renewable energy

Absence of coordination in technology assessment and
transfers.

Creation of national interdepartmental center for coordination,

management and consulting on activities aimed to transfer of

environmentally sound technologies in the frames of UNFCCC
and Kyoto Protocol.

Informational

Lack of information on energy efficiency and environmental
safety of the applied technological equipment.

Strengthening sectoral structures and control on the sectoral
information. Diversification of information dissemination tools.

Barriers for stakeholders to access the necessary information
on new technologies.

Development of system of specialized information services
and now-how.

Investors are not informed on potential technological market in
the country.

Development of measures for undertaking assessment of
needs and feasibility studies for targeted investors and
organization of cooperation.

Law awareness of governmental structures, companies and
public on energy efficiency and climate change issues.

Development of continuous awareness and training on the
problems of the climate change, as well as mitigation and
adaptation measures

Indivi

dual

Lack of trained specialists for project development, validation
and assessment of project baselines particularly under CDM

Development of measures for training qualified staff
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2  Brief overview of current practices and measures

Heating: The heat sector has one of the largest potentials for
energy efficiency improvement and reduction of significant
environmental externalities due to the collapse of the district
heating systems in early 90s and the present heavy reliance
on wood and electricity for residential heating purposes. This
section of the report will focus on the most promising devel-
opments in the heating sector which represent replicable ex-
amples of energy saving, institutional solutions, financing
schemes and GHG emission reduction.

In the heating sector, after the Government of the RoA
adopted the Urban Heating Strategy developed under the
World Bank Urban Heating project, the Ministry of Finance
and Economy project implementation unit is trying to
strengthen the condominiums and housing associations for
implementation of decentralized heating projects under soft
loan financing and set up a flexible lending mechanism for
condominium-driven residential heating projects.

From 1999 the UNDP/GEF preparatory phase project aimed
on elaboration of full size project for “Removing Barriers to
Energy Efficiency in Municipal Heat and Hot Water Supply”,
identified and produced recommendations to overcome the
numerous barriers encountered in the process of restoring
municipal heat-supply and raising its energy efficiency choos-
ing the most rational option of heat supply development
strategy, which will be based on an economic and environ-
mental analysis was finalized in 2002. The full size proposal
was elaborated in 2002 and in May 2003 the GEF Council
approved the 2.95 mio USD funds for “Armenia — Improving
the Energy Efficiency of Municipal Heating and Hot Water
Supply” Program.

The project is aimed to reduce the GHG emissions resulting
from the current heat and hot water supply practices in Ar-
menian cities by laying the foundation for the sustainable de-
velopment of heat and hot water supply services in those cit-
ies while taking into account global environmental impacts.
The proposed capacity building and other technical assis-
tance activities will complement, and will be implemented in
close co-operation with, the activities of the other donors in-
cluding the World Bank/IDA funded Urban Heating Project,
the Government of Netherlands funded Industrial District
Heating Development project and the envisaged USAID
funded activities in the field of energy and environment.

A joint donor effort was undertaken during the 2001-2002
heating season for implementation of pilot project and was

co-financed by the WB and UNDP/GEF. Heat energy con-
sumption meters and regulation devices such as ultrasonic
heat energy meter, hot water flow-meter, differential pressure
regulators, rising pipe regulating valves were installed in 3
buildings which were selected in 2 municipalities. Radiator
thermostatic valves and allocators were installed in the
apartments. In addition, general weatherization works were
implemented in the building, including installation and reno-
vation of the entrance doors and windows. As a result, the
required technical basis was created, which consequently
was applied for a monitoring effort during 2002-2003 heating
season.

The project was aimed to support the organization of heat
supply through the condominium institution at the initial stage
of strategy implementation based on collective agreement
and to create premise for the independent operation of the
boiler house by the condominium in the future. A trilateral
treaty on cooperation was signed by the co-financing parties
(UNDP/GEF, USAID and WB) for the implementation of the
second phase of this project. The monitoring revealed the
poor quality of district heat supplied, high level of illegal dis-
charges and the building-level technical problems, that result
in low efficiency of the heat supplied.

The above project was analyzing the existing heat supply
systems. Meanwhile, in many locations where heating sys-
tem has fully collapsed, the only alternative is either wide-
scale capital renovation or small, decentralized heating sys-
tems through either individual commercial service contracting
or through housing associations.

In 2002 Eco-Engineering Co. has made the first attempt of
private commercial heat supply to multi-apartment buildings
under Dutch Government PSO grant. In the frames of pilot
projects was renovated the building heat supply networks
and communications. The three listed pilot projects are ef-
forts to find the optimal institutional arrangements and iden-
tify the barriers for rehabilitating more efficient and environ-
mentally friendly heat supply in the Armenian cities, while
switching from wood and electricity to natural gas for heating
purposes.

South-Therm ESCO, under AEAI/USAID grant, is presently
implementing rehabilitation of heat supply to a multi-
apartment building with individual apartment-level heat ser-
vice contracts (for project information, see Box 2).
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Box 2
Heat Supply Pilot Project, AEAI/USAID

Implementing Company: South-Therm ESCO

Start date: November 2002

Project Cost: 68,000 USD cost shared by South-Therm ESCO

Boiler house capacity: 1,200 kWh

Activities: Leasing and conversion of existing thermal heat substation into a boiler house. Instal-
lation of 2 gas-fired boilers (1.2MW each) and EE devices Renovation of heat distribution and
internal network.

For commercial purposes, the premises of the boiler house will be also used for car wash and
laundry for the neighboring community. The project established a new commercial relationship
between the supplier-ESCO and residents. About 80% of residents signed this commitment. As
a result, the residents will have heating in the coming 2003/2004 winter heating season. Installa-
tion of effective control and metering systems (heat allocators and thermo-regulating valves) will
enable citizens to control their consumption and indoor temperature, and pay only for heat that
they actually consumed. In the future, they will be also provided with hot water for domestic use.

There is no doubt that residents will only benefit from the project. Switching the heating from
electricity to less expensive natural gas for heating purposes will help them to substantially cut
their energy bills. South-Therm is developing proposal for applying for WB loan for adding one
more building into the system.

Biogas: Under the contract with AEAI and funded by the
USAID SolarEn LLC designed, manufactured and presently
is commissioning 25m3 digester methane-tank system at
“Agroservice* dairy in Yerevan. The designed capacity of the
plant is from 40 to 50 m3 methane per day (capacity of 14
kW) for hot water and heat supply. Technological parameters

of the system such as biomass temperature and generated
gas pressure in digester, mixers’ operation time, pressure in
gas holder, etc. are controlled automatically. The control
board has also manual mode and is equipped by light and
alarm warning. See Box 3 for project benefits.

Box 3
Biogas plant project benefits

The installation of the biogas digester at the farm has a number of bengfits for large and me-
dium-sized farms:

Economic benefits. The use of methane at Agro Service will yield annual savings of natural gas
equivalent to 828 USD per year. In addition, the sale of fertilizers produced as a result of bio-
mass digestion at Agro Service will approximately yield an additional income up to 4 950 USD for
the farmer.

Environmental benefits. Utilization of animal manure will result in cleaner area, soil and water.

Agricultural benefits. As a by-product, utilization of biomass produces environmentally safe
and clean fertilizer to replace expensive organic fertilizers.

Conventional energy sources are not affordable, particularly for rural communities of Armenia.
Therefore, the installation of biogas systems can help to solve heating and hot water production
problems for rural farmers who can utilize locally available agricultural resource such as animal
manure and organic wastes. Generally, production of biogas can have good perspectives in Ar-
menia. The agricultural sector of the country has about 340 000 farmers, most of which (about
60 %) are engaged in live-stock breeding.
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Table 2:  Other projects and activities in the field of energy efficiency and renewable energy implemented since 2001 in Armenia

PA Consulting Group/ USAID

“Yerevan and Gumri Municipalities’
Energy Consumption Assessment’,
2000-2003

Analysis of energy use by two major municipalities in Armenia, after Armenia has ceased providing direct
subsidies to energy users by discounting the applicable tariffs. Recommendations provided.

“Fuel Substitution” pilot project The energy saving benefits of fuel substitution (changing from electric to natural gas), primarily for heating

purposes was evaluated. The project involved 114 apartments and 33 private homes.

TACIS / Tempus State Engineering University of Armenia, (SEUA)

“Energy Saving and Management”,
001-2002

One SEUA room was completely equipped with computer equipment to conduct lectures with presenta-
tions on computers and using software on energy saving issues. A group of 10 advanced students of
SEUA with background in energy was selected to listen the lectures of foreign experts on: Technical Eng-
lish; Engineering economics; Economics of utilization of electrical energy; Mathematical methods and
models; Energy management; Non-traditional RES. The manuals with lectures printed.

SolarEn LLC, 2000

Private manufacturing, project development and consulting company focusing on clean energy. SolarEn’s staff has over a quarter-century ex-
perience in solar and wind energy engineering, and projects development and implementation. Presently, SolarEn employs 25 persons. So-
larEn’s activities in solar energy engineering include flat plate solar collectors designing and manufacturing (SECO solar collector), solar water
heating systems sizing, assembling and installation, photovoltaic (PV) system design and installation, and technical consulting in solar engineer-
ing. SolarEn’s SECO collector has been tested in Germany and received ISO-9806 and EN-12975 certificates. The quality of SECO collectors
correspond to the international standards. As a matter of fact, in case of SECO collector sale in Germany the consumer can apply for subsidies
provided by the German government.

Three separate companies were span-off from SolarEn in 2002-2003. Wind Zod CJSC has been established for 50 MW utility scale wind
farm project development and management. H.ECOnomy CJSC conducts research, commercial development and manufacturing of fuel cell and
balance of system components. M-Possible CJSC is an IT group that develops entertainment software for wireless applications. Finally, in 2003
by the decision of Business Initiative Directions International Organization SolarEn has been nominated for Century Quality Era Award as recog-

nition of company’s contribution and commitment to quality (QC 100 Total Quality Management).

“Air cooling system for the Ameri-
can University of Armenia in Yere-
van”, 2000 U/InterCopernicus fund)

Manufacturing and installation of the largest in Armenia 50 kW solar water heating system that includes
64 m? solar collector array on the roof of American University of Armenia, 3 tons insulated tank for hot wa-
ter (heated up to 90C° during the day), heat exchangers, piping and other components of balance of plant.

“Armenia Wind Atlas” 2002-2003

SolarEn participated in the development of wind resource atlas for Armenia in cooperation with the Na-
tional Renewable Energy Laboratory of the USA. The two-year project was funded by the USAID. SolarEn
provided its experience in monitoring equipment installation, O&M, data acquisition and processing. The
project identified target regions with adequate wind resource. This should pave a way for the development
of privately owned independent power projects using wind energy sources in Armenia. Independent power
projects will be essential to attract private capital to fund the power sector's investment and meet the
country goal.

ArmNedSun (ECOFYS/ECONOSTO/FACET)

“Introduction of Solar Water Heaters
in Armenia”, 2000-2002

“SunEnergy” JV established by ZEN International (Netherlands) and “Technocom” (Armenia). Market re-
search was conducted and business plans were developed for marketing solar water heaters in Armenia.
Through the implementation of 15 demonstration projects the efficiency of the adapted solar water heaters
and the benefits they can produce in Armenia’s specific conditions were demonstrated. The results re-
corded a 60% saving in the annual heat consumption. In order to put the solar energy on the political
agenda promotional and awareness campaigns will be carried out, and government institutions will be lob-
bied. Production of SWH started.

UNDP/GEF/ARM/98/G41/A/1G/99

“Removing Barriers to Energy Effi-
ciency in Municipal Heat and Hot
Water Supply , 1999-2002

Identified and produced recommendations to overcome barriers encountered in the process of restoring
municipal heat-supply and raising its energy efficiency, and to develop overcoming measures. Moreover,
it aims at choosing the most rational option of heat supply development strategy, which will be based on
an economic and environmental analysis, and preparing a large-scale technical assistance project.

Advanced Engineering Associates International (USAID)

“Energy Efficiency, Demand Side
Management and Renewable
Energy Resources”, 2001-2003

Program was aimed at creating a market demand for EE and RE services providers, employment for EE
and RE services providers, strengthening ESCO's as an instrument for meeting this demand. In the
frames of project were implemented 10 pilot projects with various heating alternatives: rehabilitation of the
building of the Natural Monopolies Regulatory Commission of the Republic of Armenia (RoA), imple-
mented in cooperation with World Bank; installation of heating, ventilation and air conditioning systems in
one of the condominiums of Kanaker-Zeytun community for 14 private buildings, etc. AEAI further imple-
ments rehabilitation of heating systems and implementation of weatherization and other EE measures in
three sites of Yerevan city: Nork Marash Medical Center, Pushkin School and Energy Institute. The solar
collectors to be installed in Medical Center to provide the hospital with hot water are produced locally by
Technokom Company.
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Alliance to Save Energy (USAID)

“Municipal Network for Energy Effi-
ciency Program , 2001-ongoing

Main objectives: establishing the Armenian Energy Efficiency Council, technical assistance to the Ministry
of Energy of RoA in drafting the Law on Energy Saving and Renewable Energy of Armenia, energy effi-
ciency trainings and awareness campaign for condominiums, municipal officials and National Assembly
staff in cooperation with other partners.

World Bank/ Ministry of Finance and Economy of RA

“Urban Heating and Support for
Multi-Apartment  Building Manage-
ment Bodies, 2001-ongoing (after
adoption of the Urban Heating
Strategy by the Government of RoA
(Govt. Decree 1384) a PPF $1min
borrowed).

Improving the business environment by reducing administrative barriers to investment and new entry, es-
pecially of foreign firms; building effective public-private consultative mechanisms, and enforcing a level
playing field for new and existing companies; strengthening public sector management and reducing cor-
ruption, so as to improve the provision of public services and the conditions for private sector growth;
streamlining public administration, including the civil service and key regulatory agencies, and advancing
judicial reform; and rebuilding human and physical capital, with an emphasis on ensuring additional fi-
nancing of school education, basic health, and infrastructure maintenance, and improving the targeting of

expenditures for social protection and education.

Caucasus region OPET Network

The program launched in Armenia in 1999, implemented by
Energy Strategy Center - Armenian partner for the OPET
Caucasus consortium of three energy centers from Armenia,
Azerbaijan and Georgia.

Up to 2003 eight releases of the National Quarterly Newslet-
ter were published and disseminated among the target group
in Armenia; more than 5000 visits were registered in the Na-
tional OPET web site (www.opet-armenia.am) contained ex-
tensive information about the program activities; a public pur-
posed electronic "Wind Energy Handbook" and a brochure
"The Modern Energy Technologies" (in Armenian) were pub-
lished. In 2002 TV-programs on renewable energy potential
of Armenia, energy efficiency in the urban transport and
small hydro energy in Armenia have been produced.

Information about the potential investment projects for new
small HPPs has been disseminated via OPET Network, the
information was presented also at the several OPET confer-
ences in Romania, 2002, France, 2002.

The workshop "Energy Efficiency and Pollution in Urban Pub-
lic Transport" was organized in Yerevan, in June, 2002. The

target group was represented by more than 30 people from
the local transport authorities of Yerevan municipality, energy
and nature protection authorities, international funding or-
ganizations, NGOs, specialists. The study stated that due to
institutional, managerial, technological and structural reasons
common for all the three South Caucasian countries, addi-
tional 2.5 mio t CO2 have been emitted in the region during
the last ten-year period.

At the two business development workshops organized in
Thilisi (February, 2001 and March, 2002) investment projects
on wind energy, as well as solar and geothermal energy use
in buildings have been presented by the Armenian party.

Renewable Energy Conference, 27th of June, 2003. The
conference "Renewable Energy in Armenia - Reality and
Perspectives" has been held in Yerevan. The event was or-
ganized jointly by IREX, USAID and UNDP/GEF programs in
Armenia. More than 80 specialists representing the govern-
ment authorities, private sector, international organizations,
embassies, scientists from Armenia and foreign countries
have participated at the conference. The papers presented at
the conference will be published in the end of September,
2003.

3  Climate mitigation policy and use of the flexible mechanisms

Armenia being non-Annex | party to the UN Framework Con-
vention on Climate Change has no direct obligation to limit its
GHG emissions. However, the national strategy on GHG
emission mitigation 1, states that the country could undertake
voluntary obligations on their limitation with assistance from
developed countries within the frames of corresponding
mechanisms for implementation of the Convention. The con-
cept is based on the idea that GHG emissions reduction does

1 Formulated in the First National Communication of Armenia,
submitted to the Conference of Parties to the Convention in 1998

not contradict, but comply with sustainable social economic
development of the country.

In December 2002 the National Assembly of Armenia has
ratified the Kyoto Protocol, becoming 108t party to join the
Protocol.

Armenia together with several countries of the Former Soviet
Union is continues the discussions to take voluntary obliga-
tions for limitation of GHG emissions by getting access to
flexibility mechanisms of the Kyoto Protocol — the Emissions
Trading and Joint Implementation (JI) envisaged for coopera-
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tion between developed countries included in the Annex | to
the Convention.

However, along with serious problem to be tackled in the ne-
gotiation process, it is necessary to study the potential of
emissions reduction in different sectors of economy consider-
ing the hard-to-predict economic and social development.

Hence, at the current stage of international development in
frames of GHG emissions reduction, it is more realistic for
Armenia to pursue implementation of projects under the
Clean Development Mechanism (CDM).

At present a request is submitted by Ministry of Nature Pro-
tection to the Ministry of Foreign Affairs of RA to nominate it
as a Designated National Authority for the CDM. The CDM
Interagency Commission and a Center for Technology Trans-
fer mainly for CDM projects are in the process of elaboration
and negotiation to be established.

There are a number of spheres in Armenia with large poten-
tial for implementation of emission reduction projects, first of
all in the energy sector. It is stipulated by present high energy
intensity of nearly all branches of national economy both
generation and end-use. There is large GHG emission reduc-
tion potential in heat supply sector, where the main sources
used today are the electricity produced in TPPs and wood
from scarce local forest resources. GHG emissions reduction
may be most substantial in case of wide application of com-
bined heat and power generation.

The “Tokyo Electric Power Services” Co, LTD and Kawasaki
Heavy Industries LTD, Mitsui &Co., LTD (Japan) with «Yere-
van TPP SCSC » have developed a project on reconstruction
of the old thermal power plant into a modern cogeneration
plant with 206.3 MW electric power capacity and 111 Gcal/h
heat capacity. The annual reduction of fuel is equivalent to
276 thous. toe and has 352 thous. tons of annual CO2 reduc-
tion potential -. The project was submitted to Japanese Gov-
ernment for 140 mio USD environmental soft loan.

The biomass utilization under CDM projects is not sufficiently
studied. However there is a certain potential for using live-
stock waste and municipal wastewater treatment facilities for
biogas production. The capacity of natural forest resources is
practically negligible. However, there is a possibility to im-
plement fuel wood production projects on artificial planta-
tions.

At present pre-feasibility studies for four potential CDM pro-
jects are undertaken by international assistance:

o Introduction of Co-Generation System into District Heating
System in Yerevan. (NEDO, Japan);

o Utilization of Methane Gas at Landfill Disposal (NEDO,
Japan);

o Energy generation from sludge from Yerevan Waste Wa-
ter Treatment Plant (preliminary assessment);

e Small hydropower plant “Arpachay” (HydroEnergia Co
Ltd./Armenia, Ecofys BV/Netherlands).

4  Making the Kyoto mechanisms work: Challenges ahead

For implementation of CDM projects in Armenia there is
strong evidence of importance to develop national capacity.
This process should be systemic, participatory and can be
certainly supported by international assistance.

There is strong need for non-biased, professional and com-
prehensive review of the in-country capacity and for develop-

ing a targeted national program for implementation of CDM
projects. However, it should be taken into consideration, that
today CDM proposals from recipient developing countries
exceed their demand from developed countries, which have
ratified the Kyoto Protocol. Hence, Armenia has to implement
strong and well-directed national policy to be competitive.
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Country Report: Azerbaijan

Elmir Akhmedov

Issa Aliyev
Center of Climate Change and Ozone

The Republic of Azerbaijan is an independent country in the
Caucasus region of western Asia. Azerbaijan has a total area
of 86,000 km? and shares borders with the Russian Federa-

tion on the north, Georgia on the northwest, Armenia on the
west, Iran on the south and the Caspian Sea on the east.
And the population is about 8.1 million.

1 Recent developments regarding sectoral energy efficiency and climate change

mitigation policies

The economy of Azerbaijan Republic

Main sectors of economy of Azerbaijan are the fuel and en-
ergy industry, mechanical engineering and metallurgy,
chemical and oil-chemical, light and food-processing industry
and also agriculture. Azerbaijan is one of the oldest oil pro-
ducing regions in the world. Oil wealth is one of the main
strategic reserves of our republic nowadays. There are more
than a billion tons of il in the entrails of Azerbaijan, and 800
million m3 of gas in accordance with the prognoses of the
scientists. 1.325 mil tons of oil were extracted during last 150
years, 400 million tons from that quantity were extracted from
the bottom of the sea after 1949. The necessity of increasing
oil and gas extraction to overcome the economic difficulties
appeared after gaining independence.

Figure 1: GDP as compared to previous year, percentages

In 2001, Azerbaijan’s nominal GDP was 5.7bilion US$, ex-
ceeding the previous year by 9.9 percent. During the period
of independence, two trends explain the GDP’s dynamics.
Initially, the GDP fell by approximately 15 percent on average
each year between 1992 and 1995. This negative trend has
been stopped, and economic growth has been achieved
since 1995. As compared to previous years, the GDP in-
creased by 1.3 percent in 1996; by 5.8 percent in 1997; by 10
percent in 1998; by 7.4percent in 1999; and by 11.4 percent
in 2000, which represents the highest rate since Azerbaijan
became independent. These statistic indices indicate that
Azerbaijan’s economic growth over the last five years has
been sustainable.
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Figure 2: Private sector share of GDP, percentages
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In recent years, private sector has become an important con-
tributor to economic growth. The private sector’s contribution
to GDP in 2001 increased by 2.1times (71 percent) as com-
pared to 34 percent in 1995.This trend is further evidence of
the direct impact of structural changes in the national eco-
nomic growth.

Energy efficiency in Azerbaijan

Azerbaijan's power sector has installed generating capacity
of approximately 5.1 gigawatts (GW), consisting of eight
thermal plants (accounting for roughly 80% of generating ca-
pacity) and six hydroelectric plants, all of which are owned by
the state. Both electric generation and consumption have
been relatively flat since independence, with generation total-
ing 18.2 billion kilowatt-hours (kWh) in 2001, and consump-
tion of 16.6 B. kWh. The country's economic contraction dur-
ing the mid-1990s, along with systemic problems--such as
prices capped below market rates and frequent non-payment
by customers--have left Azerbaijan's power sector without
sufficient capital to upgrade aging power-generation facilities.

About half of the turbo-generators and boilers have been in
use for more than 40 years and the results are high fuel con-
sumption, low thermal efficiency and a high level of emis-
sions. Energy efficiency and environmental adequacy of the
power sector need to be improved.

Table 1:  Energy Efficiency

Years 1990 [1995 [2000 [2001

Energy (PJ) 714 | 550 | 490 | 473
GDP(billion)US$ 720 | 289 | 407 | 520
E/GDP 99,2 | 1903 | 1204 | 91,0
C/E 1,000ton/PJ | 60,58 | 56,31 |*57,63 | 53,0

Note: * for that year we have used more residual fuel oil (80%)
than gas, the reason was a lack of gas resources in Azerbaijan.

Table 2: Sectoral energy efficiency for the year of 2001

Ener

Sectors Eng_rgy $ USDBP eﬁicieggy

i illion Mj / $US

Construction 1.60 2.024 0.79
Agricultural 6.40 0.895 7.15
Transport 39.18 0.564 69.47
Industry 574.84 0.348 1651.84
Others 176.69 1.870 94.49
Total 799.50 5.700 140.26

As you see the most effective sector on sectoral energy effi-
ciency is the construction. There are grate successes in
building sector since 1996. It is especially more evident in
Baku (capital of Azerbaijan). Now days it is common to use

less power-consuming materials and the most modern meth-
ods in building sectors. New buildings are taller, more mod-
ern, and larger than those built during Soviet Union times.
The new buildings are providing with most modern heating
and cooling systems, which use less energy. Instead of small
wooden windows and doors are replaced with large plastic
windows and doors in new buildings. It is proposed to replace
contestant lamps with compact fluorestat lamps. Old house
supplies were replaced with more modern ones.

Climate change mitigation policies

In order to solve our national problems on energy efficiency,
from 1999 we have started to make some progresses on en-
ergy sectors and looking forward to make better successes
on energy sectors.

Combined-cycle gas-turbine units need to be improved in or-
der to enhance the fuel efficiency of thermal power plants.
Realizing that. Azerbaijan will not be able to finance such a
massive upgrade program itself, which is estimated at $2.5
billion, it seeks potential foreign investors to jointly undertake
these projects.

In accordance with the Government plan for development of
the energy sector by 2008, some projects to upgrade the ex-
isting facilities have been completed and others are under
way.

The international donor community has undertaken several
projects to restore and add new capacity to Azerbaijan's
power sector, including a $53 million loan by the World Bank
to complete the construction of Yenikand hydroelectric plant,
which completed in May 2000. At the moment the power of
the station is 125MWt.With the upgrading this hydro station,
we get 200 millions KWh and also makes opportunity to
economy 82,000ton fuel per year.

And the European Bank for Reconstruction and Develop-
ment's roughly $21 million loan (in conjunction with the Is-
lamic Development Bank and the European Union) for the
reconstruction of the 360-MW Mingechaur hydroelectric sta-
tion on the Kura River completed in 2000, which resulted in
economize on 72,000t fuel per year.

In early 2003, Azerbaijan's newly completed Severnaya
power plant began operation with the help of Japanese com-
panies Mitsui and Mitsubishi. The 400-MW gas-fired unit pro-
vided power mainly to the Absheron peninsula, and help to
raise Azeri electricity generation in 2003 by 6% over 2002
levels. Main objective of the project was to increase capacity
of the most important power plant of the Absheron peninsula
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by installing a 400 MW Gas-Steam Energy Unit to replace
the existing 150 MW steam unit. Press reports indicate that
Azerenergy is considering numerous plans to develop the
country's distribution network and increase its generation ca-
pacity. And also in this power plant residual fuel oil has been
replaced into gas.

Another project is designed for the installation of two gas tur-
bine units, each with 50 MW capacity, to replace the out-
dated equipment in the Baku Co-generation Plant No.1. This
upgrade will meet the energy requirements of the industrial

plants in the area, including the oil refinery, and the heating
demands of the residential areas. The project is estimated at
US$ 80 million.1

While state electric company Azerenergy has a monopoly on
power generation, the country's national electricity network is
divided into five regional grids--Baku; Nakhchivan; North
(Sumgayit); South (Ali Bayramli); and West (Ganja--each of
which has been opened to foreign investors via open joint
stock companies. According to press reports, further privati-
zation and foreign involvement is being considered.

2  Best practice policies and measures yielding ancillary socio-economic benefits

Azerbaijan is a country which is rich of natural resources.
Azerbaijan‘s population can live very rich with it's own re-
sources. Unfortunately during the Soviet Union we were not
free to use our sources and Azerbaijan experienced a num-
ber of environmental problems associated with the command
economy. As a major producer of industrial and agricultural
products with a relatively small population, Azerbaijan still
remains one of the poorest former republics. Recent damage
was sustained in the occupied territories and to their natural
resources during the conflict over Nagorno-Karabakh. The
occupation of territories also crated a flow of refugees, who
now live in inappropriate conditions that are harmful to their
own health as well as to the environment that they live in.
Due to the lack of electricity and other energy sources, par-
ticularly in areas outside of Baku and its suburbs, refugees
have relied on the increased use of wood and natural fuels,
resulting in deforestation.

Macroeconomic stabilization and positive growth of industrial
and agricultural output, in addition to several recent structural
adjustment programs, have created a foundation from which
pressing environmental issues may be addressed. The Minis-
try of Ecology and Natural Resources was established in
2001.

The decline in the level of emissions from the 1990 is ex-
plained by the collapse of the economy in the initial years of
independence, not from the use of friendlier technologies or
approaches. More recently, the level of emissions has begun
to increase as the economy expands.

The content of emissions from major emission sources is in-
dicative of the considerable continued discharge of green-
house and ozone-depleting gases, in relation to a compara-
tively low industrial output. When comparing the volume and
the content of the waste with the volume of the produced

product, the need to introduce different technologies be-
comes very apparent.

Renewable energy technology

Besides of energy efficiency, use of renewable energy tech-
nologies, which also effective on climate change mitigation
policies. Due to its’ geographical position and climatic condi-
tions and peculiarities of economic structure Azerbaijan is a
promising country in terms of renewable energy sources ap-
plication prospects. Besides the energy sources of rivers the
“renewable energy” category includes the solar, wind, geo-
thermal and biomass energy.

Solar energy

Usage of solar energy is considered logical in the regions
with entering solar radiation of over 120 kW-hour/m3 per
year. In many regions of Azerbaijan the volume of entering
solar radiation makes up 1600-1800 kW-hour/m? while aver-
age annual duration of solar radiance is 2200 to 2600 hours
there with the radiation level of 3-6 kW/m3. These figures
show that the practical use of solar energy is economically
justified for our republic. That is because location of solar sta-
tions conforms to the principle saying that “the closer the en-
ergy source is, the more efficient and economic its’ usage
becomes”.

Use of solar energy in Azerbaijan is preferable in the sectors
such as heating and hot water supply, air conditioning, indus-
try, communications and transport. Relative simplicity of the
usage of solar energy enables mass construction of standard
small power plants with capacity of 50 to 3000 kW.

It is estimated that saving of one thousand of CFT is possible
if we practice the usage of solar energy through construction
of solar collectors with total area of 10.000 m3.
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Implementation of a project providing for practicing the usage
of solar energy would allow saving of 0.13 millions of CFT of
fuel and reduction of CO2 emissions by 232.000 tons after
ten years.

In order to develop the solar energy production in Azerbaijan
there was proposed the pilot project “Usage of Solar Energy
for Hot Water Supply”.

Wind energy

In Azerbaijan there are quite favorable climatic conditions for
development of wind energy production. Winds with the
strength of three to five m/sec. prevail in the foothills and low-
lands of a country. Strength of winds in coastal regions varies
between 6 and 8-20 m/sec. In the Apsheron peninsula — be-
sides predominant North — there are also northwest and
South winds observed. With all that the probability of wind
strength gradation between 9 and 20 m/sec. is 30%.

Perspectives in terms of wind energy production is the
Apsheron peninsula, coastal area nearby the “Nizovaya Pris-
tan” meteorological station, Sumgait zone, Jiloy Island, Oil
Rocks, Puta, Svinoy and Sara islands. Attractiveness of
these areas is predetermined by the average annual strength
of winds, which is 5.5-8.0 m/sec. there. Moreover the fact
that the winds are blowing 250 days a year in Azerbaijan
makes it unreasonable to ignore the wind energy production
opportunities.

Joint Stock Company “Azerenergy” together with Japan
Company “Tomen” is currently working over the project pro-
viding for construction of wind energy station with capacity of
30 MW. This station will be located on the Southwest
Apsheron - in Qobustan. The projected wind station will con-
sist of 50 wind turbines by 110-150 meters distant from each
other. Capacity of each turbine will be 800 kW. Construction
of a wind energy station is expected to start and complete
within the course of 2001. Anticipated budget of a project is

30-40 millions of dollars. In two years the outlay of a project
will be covered and running the station will become profit-
able.

Technical potential of wind energy in Azerbaijan allows in-
creasing the production capacity up to 800 MW. With that
capacity given it is possible to produce 4 billions of kW-hour
of electrical energy. Practicing the wind energy production
would considerably contribute to development of the national
power production sector. That is because the production of
wind energy will make up 17% of a baseline total electrical
energy production. Taking into account the energy develop-
ment baseline, the introduction of wind energy would lead to
saving of 2.4 millions of CFT of fuel and reduction of CO2
emissions 220,000 tons per year.

Bio-energy

Biomass is a sustainable renewable energy source, which
could be used for production of electricity and other energy
resources.

Used in the present energy systems — biomass contains the
residues of wood, food and agricultural products. In the future
economies developing profitable energy types such as wood
and grass will considerably extend the biomass supply.

Biomass may be considered a neutral alternative for electri-
cal energy production as it comes to the carbon emission. In
spite of the fact that biomass produces carbonic acid gas
during combustion, its” equivalent volume is being adsorbed
from the air while growing the biomass itself. Thus the bio-
mass re-circulates the atmospheric carbon and minimizes the
impact of global heating.

Azerbaijan is a region with poor forestry. An average share of
wooded areas makes up about 11% here that are by 2.5 to 3
times lower than the internationally accepted norm. Calorific
value of forests’ wood is 6 to 12 TJ/thds.m3. Average calorific
value of the solid biomass makes up 18.4 TJ/thds.m? of tons.

3  Climate change mitigation and the use of the flexible mechanisms:

State-of-the-art

In order to save potential of development of this field was
created Climate Change and Ozone Center under the Minis-
try of Ecology and Natural Resources in 2001.

There are four divisions in our center. They are:

CHG inventory, Climate, GHG mitigation and adaptation and
Ozone. There are 19 persons in our office.

In 2002 we have already prepared up our national Climate
Program. However, our government did not accept it, yet.
The program includes work improvement of the hydro-
meteorological stations and controls on receiving exact in-
formation and improvement of transfer systems. Besides of
those, climate changes assessment and mitigation plans are
also included into this program. There are also the plans of
afforestation, soil cleaning, application of new technologies
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and use of alternative energy sources. The main reason of
it's implementation is financial problem. In order to solve this
problem the Ministry of Ecology and Natural Resources and
also at the same time Azerbaijan government collaborate

with America, England, Japan, Germany, Netherlands and
Canadian governments. We have the positive experience
with Canadian development agency in the field of capacity
building.

4  Making the Kyoto mechanisms work: Challenges ahead

In the 1995 Parliament of Azerbaijan ratified the UNFCCC. In
1997 under the decree of President of Azerbaijan the State
Commission on Climate Change was created under a man-
agement of vice-premiere. Azerbaijan Republic ratified Kyoto
Protocol in 2000. Besides of this, Ministry of Ecology and
Natural Resources has crated Commission over Convention
on Climate Change in order to regulate issues under the
Convention on Climate Change. Different experts from main
sectors of economy were involved to the commission.

During 1998 and 2000 years Azerbaijan presented it's First
Nation Communication to a Conference of the Parties of
UNFCCC. That document served as the first stage of climate
change studies in Azerbaijan and helped with solution of the
following objectives:

e Preparation of the Greenhouse Gases Emission and
Sinks inventory covering the period of 1990 through 1994

o Development of emission forecasts and mitigation activi-
ties;

o Assessment of vulnerability and climate change impacts
and adaptation activities.

After that in 2000-2001 years was made phase2 of First Na-
tional Communication that titled ” Capacity Improvement Ac-
tivities on Climate Change in the Priority Sectors of Economy
of Azerbaijan”. Phase2 is the continuation and constituent
part of the First National Communications.

Current document is aimed at solution of the following tasks:
References / Documents / Links
Azerbaijan Human Development Report 2000-2002

Initial National Communication of Azerbaijan Republic Under
Nations Framework Convention on Climate Change

o |dentification of technology needs for capacity improve-
ment in the priority sectors of Azerbaijan economy; study
of technology acquisition and introduction opportunities;
assessment and preparation of projects

o Capacity development for participation at the Systematical
Observations Network

o Implementation of additional researches of vulnerability
and adaptation of fish resources and deserting processes
to climate change.

According to the Convention Azerbaijan is considered non-
annex1 country. That is why we can only work on CDM pro-
jects under the Kyoto Protocol. Canadian Development
Agency and Center on Climate Change and Ozone have
signed Memorandum for implementation of CDM projects.

According to the Memorandum Canadian Development
Agency has to organize training courses for development of
CDM projects in Azerbaijan. There is already organized four
seminars. As a result of these seminars we improved our
knowledge on project preparation and we proposed 14 pro-
jects. Five out of 14 were selected as demonstrative projects.
The Most of projects includes an information about genera-
tion of energy from alternative sources (wind, solar, Biomass,
mini. HPPs).

We hope that by the beginning of next year, those 5 projects
will be implemented under the financial support of Canadian
Development Agency.

Fact Book of Azerbaijan 2002



Country Report: Belarus

173

Country Report: Belarus

Sergei Prokazov
Committee for Energy Efficiency

1 Recent developments regarding sectoral energy efficiency and climate change

mitigation policies

The Republic of Belarus is extremely poor in fossil fuels. Fuel
import accounts for 80 per cent of total fuel consumption in
the country. Fuel is brought in from Russia. Besides, Belarus
imports 20 percent of electric power from Russia and Lithua-
nia. In fuel energy balance of Belarus the greatest share be-
longs to natural gas (that is 60 per cent of gross fuel energy
resources consumption and 67 per cent of total fuel con-
sumption), the share of refined oil is 11% and 12,5% respec-
tively, the share of furnace fuel oil is 7,2% and 8,3 respec-
tively. Total fuel energy resources consumption during the
last years can be characterized as rather stable. In 2001 and
2002 it didn’'t exceed 25 mio tons of oil equivalent (toe).
Moreover, according to the official data there has been con-
stant growth of GDP (gross domestic product) lately. Thus
the growth of GDP in 2001 and 2002 with regard to 1998 was
14,6% and 20% respectively. Further growth of GDP in the
nearest future is planned by the Government of the country
within the Program of socio-economic development of the
Republic of Belarus. Qil production in Belarus is 1850 thou-
sand tons per year that is 14% of total consumption. The rest
of ail is imported from Russia. Oil is processed into furnace
fuel oil, diesel fuel and different kinds of petrol. More that
50% of these oil products is exported which is essential for
the national economy.

Thus the low rate of domestic fossil fuel presence and the
necessity of sustainable development are preconditions for
increasing energy consumption efficiency and renewable en-
ergy resources development.

According to the economic and ecological criteria biomass
utilization for energy production purposes is one of the most
relevant and important energy development tendencies for
Belarus. In 2001 Committee for Energy Efficiency together
with UNDP developed the Strategy of wide-ranging wood fuel
use in Belarus. Forestry area in Belarus is 9,2 mio. Hectares
that is 44% of its territory. Growing stock is 1,2 billion m3, the
annual average shoot of wood is 25 mio m3. Wood fuel use
for energy purposes in different periods was:

713 toe in 1998
757 toe in 1999
785 toe in 2000
887 toe in 2001
941 toe in 2002

Wood fuel use for energy production purposes is carried out
in two directions, they are transferring functioning equipment
on wood, chips and sawdust fuel and introduction of new
equipment working on wood bio-fuel. However the amount of
biomass use for energy purposes is far from the economi-
cally efficient one. Economic potential of its use is about 2,4-
2,8 toe. The disadvantage of using wood fuel is the fact that it
is used for heat power production only, not for electric power
production. Greater part of wood fuel used is firewood pro-
cured by the countryside population.

In general biomass utilization for energy purposes in 2002
was as follows:

¢ Wood 783,7 thsnd toe
o Waste wood 158,0 thsnd toe
o Waste plant growing 41,9 thsnd toe
e Lignin 7,0 thsnd toe
(wood waste product of hydrolysis production)

Biogas use potential is 115 thousand toe. At the moment
biogas is not used in the country that is connected with eco-
nomic problems of farming producers and absence of their
interest in biogas use given other fuels. Waste plant growing
is used on 4%, lignin is used on 15%.

The Government of the country finds the problem of increas-
ing renewable energy resources use extremely important. In
2002 The Program of increasing the use of domestic fuels
and renewable energy resources in Belarus was accepted.
According to this Program by the end of 2006 it is expected
to increase biomass use by 200 thousand toe, other renew-
ables and secondary energy resources use by 90 thousand
toe.
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The most interesting trends of the Program are as follows:

1. Introduction of pilot mini heat and power stations (ranging
0,7-6 MW) working on domestic fuels in every region of
Belarus;

2. Introduction of energy technological module with using
lignin as basic fuel in hydrolysis plant;

3. Elaboration of business plans, introduction and putting
into operation wind power plants with the help of foreign
investment resources;

4. Use of fast growing woods for energy production pur-
pOSEsS;

5. Designing and construction of turbo-expander plants.

Active work on introduction of mini heat and power stations
on the basis of existing boiler plants with the use of steam-
turbine, steam-gas and gas-turbine plants has been done in
Belarus. 19 turbo-generators with total electric power of 21
MW were introduced in 2000-2002.

This spring the Government of the country approved the Plan
of putting into operation electric power generating equipment
based on steam-turbine, gas-turbine and steam-gas plants
during 2003-2005. According to this Plan a number of plants
with total electric power of 53,5 MW, 40 MW and 73,2 MW is
going to be introduced in 2003, 2004 and 2005 respectively.

Great attention has been given lately to increasing energy
efficiency of building exploitation in Belarus. In particular, ac-
cording to the decision of the Government residential build-
ings consisted of more than 80 apartments must be equipped
with devices of group count of water and heat power con-
sumption and systems of heat power supply regulation by
November, 1, 2003. The residential buildings with less num-
ber of flats should be equipped with such devices by the end
of 2005. Such economic sanctions as fines will be applied to
those owners of residential buildings which won't fulfill this
task.

In 2003 a regulation concerning the measures of increasing
efficiency of hosing exploitation, municipal and social-and-
recreational buildings exploitation and defense of utilities

consumer rights was adopted by the Government. The regu-
lation defines the scale of heat modernization of the build-
ings, that is 610 thousand m2in 2003, 719,5 thousand m? dur-
ing 2003-2006 and 6365 thousand m2 during 2007-2015. Be-
sides an official demand concerning the equipment of heat
supply systems with preliminary isolated pipes and individual
heating stations during building, reconstruction and capital
repairs of hosing came into force on January, 1, 2003. More-
over, starting from 2003 instrumental control of the enclosure
quality on the point of heat loss must be carried out during
final acceptance of buildings. Energy saving potential in the
housing sector is estimated as 1,4 mio toe. It should be noted
that payback time of thermo renovation measures is rather
long, it may be from 5 to 20 years and even more depending
on a kind of the measures, which is connected with rather
low heat power tariffs for population. That is why thermo
renovation was local and this trend wasn’t considered as an
energy saving priority.

The Government of the country has been paying great atten-
tion to the problem of increasing energy efficiency of all sec-
tors of national economy. In the end of 2002 a regulation
concerning additional measures on economical and efficient
use of fuel energy resources was adopted. The regulation
implies 3 mio toe reduction of total fuel and energy consump-
tion (which is equal to 8,5 mio tons of CO2) by 2005. To
reach this goal a sum of 920 billion Belarusian rubles (that is
about 460 mio. USD ) is provided for. The financing sources
are as follows:

1. Capital base of enterprises and organizations including
finances of special funds “energy and resources saving”;

2. A part of finances provided by innovation funds of some
Ministries and Concerns;

. Finances of Committee for energy efficiency;

. Bank loans;

. Republican and regional budget finances;

. Finances of international financing organizations.

oo o AW

Such great attention given to energy saving problems in Bel-
arus is caused by economic and ecological reasons.

2  Best practice policies and measures yielding ancillary socio-economic benefits

Ultimately all energy saving policy that has been carried out
in Belarus for the last ten years is aimed at gaining not only
economical and ecological benefits but social benefits as
well. By the way, any economic benefits imply social ones
already. In Belarus there is state statistical reporting of the
results of energy saving measures implementation, which is

done by all organizations and enterprises. According to the
information on the year 2002 fuel energy resources saving in
the country is estimated as 443 thousand toe or 36,1 mio
USD. It is exactly on this sum the cost of products produced,
work and services done was diminished. It facilitated the re-
duction of inflation level and gave the opportunity to invest
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the money saved into the development and modernization of
industry, which led to the creation of new jobs, reduction of
unemployment level and reduction, to some extent, of repub-
lican and regional budget expenses (for organizations with
budget financing). In its turn this money was used for financ-
ing social programs.

The project of Social Infrastructure Modernization in the Re-
public of Belarus is considered to be one of the most socio-
oriented projects in the field of increasing energy efficiency.
This project is being implemented now within the agreement
between the World Bank and the Republic of Belarus. A loan
of 22,6 mio USD was granted to Belarus to implement the
project. The Belarusian contribution is 17,8 mio USD. The
project's goal is the reduction of fuel energy resources con-
sumption on the social area objects of the country, namely
schools, kindergartens, hospitals and homes for old people.
More than 500 social area objects will be involved in this pro-
ject. In particular, the project's implementation includes the
following activities:

o Boiler plant reconstruction and their transfer on biomass
fuel;

o Thermal insulation of the roof and walls;

e Reconstruction or replacement of the windows;

o Electricity lightning modernization;

o Heat consumption automatization;

o Reconstruction of utilities and heating systems.

More than 900 objects were examined during the preparation
process, those with most efficient measures were selected.
The World Bank granted a sum of 1 mio USD in advance for
the preparation of the full-scale project of social infrastructure
modernization. This money was used for introduction of en-

ergy efficiency measures on 40 different objects in the coun-
try. Heat consumption was automated in all 40 cases, artifi-
cial lightning system was modernized in 8 cases, enclosure
thermo renovation was carried out in 4 cases. One boiler
plant was transformed to use biomass fuel and 2 boiler plant
were totally reconstructed. According to the results of moni-
toring being carried out after the introduction of energy effi-
ciency measures significant positive effect was achieved.
Thus heat power economy on 20 objects situated in Minsk
was estimated as 2 370 Gcal per heating season. The pay-
back time is 2 years.

Except economic benefits considerable social benefits were
gained, such as:

o Heat comfort was improved in a number of schools and
kindergartens, the number of cases of pupils’ and their
teachers’ being ill diminished. According to the monitoring
data the sickness rate in average is twice lower now;

o The lightning system was considerably improved and now
it corresponds to the sanitary demands;

o The flickering of old lightning lamps of low efficiency,
which is harmful for the eyes, was eliminated.

It should be noted that the lightning system of most of the ob-
jects didn’t correspond sanitary demands. Moreover, the
emission of harmful substances by heat supply resources
was reduced, which made the environment healthier.

Energy saving measures on all other objects are supposed to
be implemented by 2007 according to the work schedule.

Committee for energy efficiency is responsible for the control
over the work done within this project.

3  Climate change mitigation and the use of the flexible mechanisms:

State of the art

United Nations Framework Convention on Climate Change
was approved by the Decree of the President of the Republic
of Belarus Ne 177 on April, 10, 2000. Belarus is included in
Annex | of the Convention. As Belarus is a country with
economy in transition a certain level of flexibility concerning
meeting obligations under the Convention is provided fo it.
Ministry of natural resources and environment protection was
determined as a public body responsible for meeting the ob-
ligations. Besides, an interagency working group on meeting
the obligations was created, a draft project of National cli-
matic program was developed. Serious work on GHG emis-
sions inventory has been done in the country.

As the Republic of Belarus wasn't present at the third Con-
vention of the Parties in Kyoto, it wasn’t included in the list of
countries with established commitments on GHG emissions
reduction (Annex B of the Kyoto Protocol). At present free
quota on GHG emissions in the country is about 35-40 min.
tons of COz. It means that Belarus could be a significant
seller of GHG emissions quotas.

According to the data of GHG Cadastres of different coun-
tries energy sector together with fuel using plants of other
sectors are responsible for 70-90 per cent of GHG emissions.
Thus any activity aimed at GHG emissions reduction first of
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all includes energy saving and renewable energy resources
development.

Committee for energy efficiency develops projects aimed at
GHG emissions reduction. A number of such products has
been submitted to Global Environment Facility, Prototype
Carbon Fund and UNDP. It is due to the Committee’s activity
a request on a large-scale investment project with a 5 mio
USD budget got into the Prototype Carbon Fund portfolio on
2002. However taking into account the fact that Belarus is not
included into Annex B this money can't be received until the
problem of establishing quantitative commitments on GHG
emissions reduction (that is joining Annex B of the Kyoto Pro-
tocol) for Belarus is positively solved.

Hence, unfortunately to us at present Belarus can not take
part in Joint implementation projects and projects of Proto-
type Carbon Fund.

Considering Belarus’s great interest in the implementation of
GHG emissions quota trading / assignation mechanisms,
UNDP and UN ECE (economic commission for Europe) initi-
ated the development of the project aimed at removing barri-
ers to including Belarus in Annex B of the Kyoto Protocol and
its joining the Kyoto Protocol to UNFCCC. The project is be-
ing implemented at the moment and should be over by the
end of 2003.

Compared to 1990 there was significant change in the fuel
consumption structure of Belarus. The share of black oil for

example decreased from 37,5% in 1990 to 8,3% in 2002,
while the share of natural gas increased from 30,3% in 1990
t0 66,5% in 2002. It should be noted that the share of natural
gas is still increasing.

These tendencies namely: fuel energy consumption reduc-
tion, the increase of natural gas share and the reduction of
GDP energy intensity, which has been annually achieved
since 1995, had positive effect on dynamics of GHG emis-
sions reduction in Belarus.

According to the last estimation actual amount of GHG emis-
sions in Belarus is about 55-60 million tons of CO2 equiva-
lent, which is considerably lower than in 1990. First of all this
reduction is caused by serious energy saving activity in the
country, which led to significant nearly 40% reduction of GDP
energy intensity. Lately GDP increase has not been accom-
panied by the increase of fuel energy resources consump-
tion.

The amount of GHG emissions in base year 1990 was about
130 mio tons of CO2 equivalent. That is approximately 1% of
GHG emissions of the countries included in Annex | of
UNFCCC and approximately 3,1% of GHG emissions of the
countries with economy in transition also included in Annex I.
Such countries as Hungary and the Czech Republic. As for
Russia these numbers are 13% and 38% respectively.

4  Making the Kyoto mechanisms work: Challenges ahead

The position and priorities of the Government of Belarus con-
cerning the use of flexibility mechanisms under the Kyoto
protocol are not clearly defined at the present, as there is no
political resolution with respect to the problem of joining the
Protocol. The expectant position is mostly determined by two
factors: the lack of definite assurance concerning the viability
of the Kyoto agreement and undeveloped internal political,
economic, institutional and scientific preconditions.

However, two projects aimed at removing some of the exist-
ing barriers are being implemented at the present. Two more
projects are being elaborated. Their main task is to elaborate
the position of Belarus concerning the process of joining the
Kyoto Protocol and to facilitate this process. They are also
aimed at GHG emissions reduction and climate change miti-
gation.

As | have already mentioned in my report, the interagency
working group on implementation of UNFCCC was created.

This group includes the representatives of various ministries,
institutions and organizations involved in climate change and
deals with corresponding problems related to UNFCCC and
the Kyoto Protocol, climate change mitigation, GHG emis-
sions inventory and reduction. Considering the staff of this
group and their professional skills making competent deci-
sions should be expected as a result of its work. But on the
other hand organizational base of this group doesn’t let make
such decisions.

The institutional base for creation of a competent steering
body on climate change problems and implementation of cor-
responding procedures (let's call it Governmental commis-
sion) is being developed within the Project called “Feasibility
study on opportunities for Belarus to join the Kyoto Protocol”.

First steps have been made towards the creation of National
GHG institution within the most competent public body in the
field of GHG inventory, that is Belarusian scientific and re-
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search center “Ecologia” of Ministry of natural resources and
environment protection. This institution is supposed to proc-
ess and accompany Joint implementation (JI) projects on
their initial phase. However, there is serious want of develop-
ing institutional opportunities and finding financing resources
to facilitate the full-scale activity of the institution mentioned
above.

There is a well-developed implementation mechanism for
projects in the field of energy efficiency and renewable en-
ergy resources development. During the last 10 years such a
policy has been implemented by Committee for energy effi-
ciency which possesses sufficient authorities, normative and
methodical base, financing sources and instruments. More-
over there is advanced scientific and technological base for
implementation of projects concerning the problem of in-

References / Documents / Links

Main tendencies of energy saving policy for 2001-2005 pe-
riod and till 2015;

Republican program on energy efficiency for 2001-2005 pe-
riod. (Approved by the Council of Ministers Regulation Ne
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1 Main information

o Full country name: Republic of Bulgaria

e Area: 110,912 sq km

o Population 8 million

o Capital city: Sofia (pop 1.3 million)

o People: 85% Bulgarian, 8.5% Turkish, 2.6% Roma, 2.5%
Macedonian

o Language: Bulgarian. Turkish and Romany are spoken
by minorities.

o Religion: 85% Bulgarian Orthodox, 13% Muslim

o Government: Democracy

o President: Georgi Parvanov

2 The Energy Efficiency Agency (EEA)

is an executive Agency of the Ministry of Energy
and Energy Resources (MEER), according to the enforced in
November 2001 Energy and Energy Efficiency Law (EEEL).
The basic EEA activities cover the broad spectrum of energy
efficiency (EE) and renewable energy sources (RES) pro-
grams, projects and measures in all public sectors, in every
aspect of life. The Agency develops and implements the EE
and RES programs and projects, creates and supports the
respective national informational data base, renders institu-
tional and expert assistance and support to ministers and
heads of administrations and governments at central and lo-
cal level, as well as to all institutions and organizations

o Prime Minister: Simeon Saxe-Coburgotski

o GDP: US$ 34.9 billion

e GDP per head: US$1 510

¢ Annual growth: 2.5%

o Inflation: 11.4%

o Major industries: Food processing, machine and metal
building, electronics, chemicals, textiles, ferrous and non-
ferrous metals

o Major trading partners: Italy, Germany, Turkey, Greece,
Russia, USA

e Member of EU: no

(NGOs inclusive) regarding the efficient and renewable en-
ergy usage and the environment preservation. According to
EEEL, the EEA has important responsibilities on training and
information for separate experts and target groups, as well as
for the large public on different energy effective and renew-
able technologies, energy audits and investigations and EE
and RES international programs and projects. The EEA is le-
gally authorized to carry out own economic activities in rela-
tion to different stages of designing, preparation, constancy,
implementation and dissemination of the best practices on all
above mentioned tasks and activities.

3 Recent developments regarding sectoral energy efficiency and climate change

policies

PRIORITY NATIONAL TARGET is the sustainable economic
growth, based on: modern functioning energy sector, secured
energy supply, environmental protection, use of energy sav-
ing potential, use of RES potential. The main aspects of the
national energy policy are the stable energy development,
the security for energy in Bulgaria, the insured energy supply
for the consumers with minimum expenses, the rational and
effective use of fuels and energy in the cycle “ generation —
end use” and the reduction of specific energy consumption
for unit of GDP — competitive products and services.

ENERGY EFFICIENCY AND USE OF RES are important
part from the total energy policy and part of the alternative in
the energy sector, because they guaranteed sustainable
economic development, improve new technologies, generate
benefits for the end users, give possibility for regulation and
management of energy consumption, improve the informa-
tion of the society and change the motivation and manner of
thought of the people. Main target of the energy efficiency
and renewable energy sources policy are:
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REDUCTION OF GDP ENERGY INTENSITY via various
energy efficiency measures, by introduction of the high
technologies for effective use of energy and renewable
energy sources;

IMPROVEMENT and protection of environment by promo-
tion and construction of alternative environmental energy
sources, which allow for suitable treatment of various
types of waste and reduction of the harmful emissions in
the atmosphere;

IMPROVEMENT of energy independence in the country
and for the establishment of conditions for market rela-
tionships in the energy sector.

Legal and Regulation Framework for the EE and RES Policy

4

The Energy and energy efficiency law ;

The Government’ program;

The Accession Partnership Project — accession criteria,
Chapter “ Energy”;

The Energy strategy ;

The Energy and fuels prices ;

The new legislation ;

The New Energy Law ;

The new EE Law ;

The secondary legislation - regulations.

The main abstracts from the legislation, relating the EE and
use of RES are:

1.

Energy and Energy Efficiency Law (EEEL) :

The purchase of electric energy from RES is under long
term contracts

The generation of el. energy from RES with power of up to
5 MW and for thermal energy production does not require
license;

The purchase of electric energy , generated from RES
with power up to 10 MW obligatory is purchased by the
electric energy distribution company,

The purchase of electric energy from RES is in a prefer-
ential price.

. The Law for Waters / Art. 47/ gives the right for exclusive

right for water usage on water — which is exclusively state
property, via concessions, for spa waters and for hydro
geothermal energy. The concession for use of water sites
and the water economic systems and equipments — public
property is delivered also for the construction of new hy-
dro technical, hydro irrigation and sewerages equipments

. The Concession Law / Art. 4 / allows for the issue of con-

cessions fro biological, mineral and energy resources on
the continental shelf and is an excessive economic zone
for theirs studies, elaboration, output and usage.

Best practice policies and measures yielding ancillary socio-economic benefits

The main measurements of the energy efficiency and renew-
able energy sources policy are following:

Reduction of total state expenses and facilitation of na-
tional economy;

Improvement of competitiveness of goods manufacturers
on the local and external market via reduction of their en-
ergy costs;

Establishment of new market conditions for manufacturers
and companies for installation and service of energy effi-
cient equipments, systems and technologies;

Opening of new working places and increased employ-
ment;

Facilitation of neutralization to certain degree the in-
creased energy prices for the household and other energy
consumers;

Reduction of harmful gas emissions resulted in the catas-
trophic effect of global warming and also delay in the
process of exhausted natural energy resources;

Reduction of the strategic dependence of the country on
the energy supplies.

The Energy efficiency Agency developed an three years en-
ergy saving plan with the following compass: it foresees a
number of measures and programs in all sectors of the public
and economic life in the country with common parameters:

Investments 762 mio leva;
Saved fuels 202 Ktoelyear;
Saved electric energy 753 949 MWhlyear;
Saved thermal energy 1020 580 MWh/year;
Saved el. energy powers 151 MW;
Annual economic effect 217 mio leva;

Saved emissions 1318 KTlyear.

The Energy efficiency Agency developed also a National
program for RES with the following compass and aim:

Perspectives for development of RES - to reach a relative
share of 8% from the total energy balance by the year
2010.

The execution of the National RES program will lead to
the realization of more than 920 small investment projects
and the achievement of the following parameters:
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= Electric power installed 302 MW; » Thermal energy saved 6 973 467 MWh/year;
= Thermal power installed 1488 MW; = Saved emissions CO2 4 373 000 t/year;
= El. energy saved 1602 128 MWh/year ; = Total value 1 647 mio US$

5 Climate change mitigation and the use of the flexible mechanisms:
State of the art

The main measures to realize projects and programs on EE, In this field very important is the new energy efficiency law,
RES and use of the flexible mechanisms for reduction of which contain the following basic moments:
GHG are: o More clear definition of EE as national priority during the
o Improvement of legislation ; execution of the state policy and the state commitments
e Opening of energy market and establishment of business and support;
climate ; ¢ Reglementations of processes for use of standards and
o Expanding of euro integration in energy policy area- har- labeling, expertise and audits as important administrative-
monization with this one of EU; economic instruments for improvement of EE;
e Insurance of investments — via investment plans of mu- o FElaboration and adoption by the Council of Ministers of a
nicipalities, private sector, international programs, etc.; long term program and annual programs for EE;
o Integration of Bulgarian energy market with the European, o Elaboration of regulations for ESCO companies;
incl. RES market; o Legalization of energy saving stimulation — proposals for
¢ Insurance of free trade and investments; amendments to the State budget law - new regulations,
o Development of technologies for RES during the next 5 that will facilitate the budget structures at the payment of
years ; energy efficiency services on behalf of the savings;
o Opening of more than 2 000 working places per year; o Legalization of establishment of fund EE - for financing
o Information delivery to the society; activities on improvement of EE and extension of RES use

o Campaigns for use of RES;
o Training at schools, universities, municipalities;
o Execution of Kyoto commitments .

Establishment of mechanism for collection and expending of
means for projects and programs on EE in order to encour-
age the investment process.

6  Making the Kyoto mechanisms work: Challenges ahead

The National policy on climate change and Kyoto Mecha- o Bulgaria has a Joint implementation unit since 2000,

nisms in Bulgaria has the following main points: which is working at the moment under the umbrella of our
Ministry of environment and water.

o Bulgaria has a steering committee on the Mechanisms of
Joint implementation with representatives from the gov-
ernmental organizations, working in the field on climate
change. The steering comity discusses project proposals
and approves these one, that are suitable for JI.

o For pity there is no awarded project on JI but at the mo-
ment there are 3 projects in the short list and we hope that
they will be approved.

o CDM Mechanism is not possible for Bulgaria, because
Bulgaria is not a developing country.

o We will also participate in the “Emission trading” mecha-
nisms after 2008, because we have a big quantity of

o Bulgaria has signed and ratified the Kyoto Protocol

o Bulgaria has elaborated 3 National communications on
climate change - at the moment we are about 50% below
our obligations for emission reduction according the Kyoto
Protocol witch is a very good starting point for the devel-
opment on the Kyoto mechanisms.

o Bulgaria has singed Memorandum of understanding re-
garding Bilateral cooperation for the realization of Joint
Implementation Projects with Netherlands, Austria, Swit-
zerland, and very soon we will have another one also with
Denmark.

o Bulgaria has a National action Plan on climate change
since the year 2000, which contains a lot of measures for
each governmental organizations - Ministries, Agencies
etc. for reducing the greenhouse gas emissions.

emissions, which we can sell .
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1 Recent developments regarding sectoral energy efficiency and climate change

mitigation policies

On 19 July 2001 the Croatian Parliament passed the set of
the energy laws, which includes the Energy Law, Law on
Electricity Market, Law on QOil and Oil Derivatives Market,
Law on Gas Market and Law on Energy Activities Regulation
(figure 1). These laws open the way to the future develop-
ment of the energy market.

Figure 1: Set of Energy Laws
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Under the Energy Law, the basic act setting the energy poli-
cies and plans for energy development in the Republic of
Croatia is the Energy Development Strategy. The Croatian
Parliament approved the Energy Development Strategy on
February 2002. On the basis of this document the Govern-
ment will bring, until the end of 2003, the Strategy Implemen-
tation Program, which will determine the measures, activity
proponents and dynamics of realization. The Energy Devel-
opment Strategy has energy, economic, legal, organizational,
institutional and educational dimensions, and its primary goal
is to prepare the Croatian energy sector for smooth and effi-
cient integration into the European Union.

The Strategy proposes the model of energy sector develop-
ment which is adjusted to the needs and specificities of Croa-
tia, considering various solutions worked out in the devel-
oped countries. The energy strategy envisages five general
characteristics of the future energy system: (1) increasingly
determined by users' needs; (2) varied and use a range of
energy sources and technologies available, which depends

on local conditions and capacities; (3) increasingly decentral-
ized; (4) more attention will be paid to energy efficiency; (5)
move forward to the use of clean energy products and tech-
nologies is expected.

Due to the development of the market, the planning becomes
increasingly important in the process of addressing the prob-
lems emerging from rapid changes in the energy sector and
environment protection. The national level planning activity
derives from the fact that government is responsible for ap-
propriate functioning of the energy sector, which by its nature
is a public sector regardless of the growing energy market-
ing. The Government of the Republic of Croatia and the Min-
istry of Economy have the main role in setting long term fun-
daments of the energy policy and in adopting and implement-
ing the relevant regulation to ensure safety of supply and en-
vironmental protection.

Regional planning is set as one of key prerequisites of well
balanced and appropriate development which should creates
firm fundaments to decentralization. The Energy Law pre-
scribes that local and regional self-government units are
obliged to plan needs and ways of energy provision, in ac-
cordance with the Strategy and the Implementation Program.
The local and regional self-government units are also re-
sponsible for adopting programs of efficient use of energy at
the local level.

Figure 2 gives an overview of the planning process and im-
plementation of energy efficiency measures on national and
local level, according to the Energy Law and the Energy De-
velopment Strategy.

Methodological approach to the energy planning is Integrated
Resource Planning (IRP), in order to obtain several economic
effects of which the most important ones are savings in capi-
tal investments in energy sector, allowing this capital to be
directed in profitable economic activities (such as tourism,
etc.), and reduction of NOxious substances emission into at-
mosphere in the process of energy generation and consump-
tion.
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Figure 2: Planning and implementation of measures in the energy sector
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The organized care about energy efficiency is carried out
through the National Energy Programs - KUENuiding, MIEE,
KOGEN, KUEN«s and TRANCRO. They cover all relevant
energy consumption areas, within which it is possible to un-
dertake activities with the aim to improve efficient use of en-
ergy. Then again, the systematic care regarding renewable
sources is carried out via National Energy Programs BIOEN,
ENWIND, GEOEN, MAHE and SUNEN. Leading role in the
National Energy Programs belong to the Energy Institute
Hrvoje PoZar and the Ministry of Economy.

At the present point in implementation of these projects, the
current situation in Croatia has been examined, especially
the situation in terms of legislation and economy, the prob-
lems and impediments to future development have been
identified, other countries’ experiences have been examined,
and future activities, the way of their implementation and their
dynamics have been proposed.

Several pilot projects have been initiated in order to monitor
and verify the energy, economic and ecological conditions for
projects’ implementation. During the work on the pilot pro-
jects it will be possible to identify and/or confirm where the
problems and impediments lay, so that all projects’ effects

and impacts on the energy sector and overall economy can
be analyzed on the basis of particular cases.

The basic aim of energy efficiency implementation within the
building construction program KUENbuiding i to reduce energy
needs by procedures in designing, construction and use of
new buildings and settlements, and to create favorable mi-
croclimate parameters of the buildings. Energy conservation
at the moment is most promoted in residential and commer-
cial buildings according to the Construction Law from 1999
and the Regulation for Thermal Insulation and necessity for
energy savings in all types of building in Croatia.

Analyses show that until 2030 new houses will make only
one third of the residential fund in Croatia (houses built after
1995). That is why the regulation of thermal insulation of
newly built apartments will solve only part of problems related
to energy for house heating. The major part of the consump-
tion will take place in apartments built so far, in which it is ex-
pected to see the increase of space heated in a quality way
(today only 40% of the housing surface). The main goal of
energy efficiency improvements in this sector is to enhance
thermal insulation in already built apartments.
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Figure 3: Basic energy efficiency ...

KUEN:grada
PLINCRO — KUENets
Building Energy
Gasification Efficiency Programme Energy Efficiency in
Programme for Croatia Centralized Thermal
Systems Programme
KOGEN
CROTOK
Cogeneration
Energy Development Programme
of Croatian Islands MIEE
Industrial Energy Efficiency
TRANCRO| Network within Energy

Efficiency Programme
Energy Efficiency in
Transport Programme

... and renewables policies

BIOEN GEOEN

Biomass, Biogas and
Waste Use Programme

Geothermal Energy
Use Programme

MAHE

Small Hydro Power
Plants Construction

Programme
ENWIND SUNEN
Wind Energy Use Solar Energy Use
Programme Programme

Since it involves significant financial resources, the Govern-
ment works on incentive policies and organizes their imple-
mentation through energy programs. The Strategy sets as a
goal of thermal insulation in newly built houses a norm of 100
kWh/m2 in 1998, 75 kWh/m2 in 2010 and 50 kWh/m2 in 2020.
A common long term goal of marking and standardizing,
DSM measures and general technical advance is a yearly
(linear) reduction of non-heat electric energy use in house-
hold appliances by 0.7 per cent .

Towns and counties should be also obliged to take care
about cost-efficient energy consumption in facilities they own
(public buildings). Actual system of managing public facilities
is inadequate or sometimes not set up at all. Therefore idea
is to introduce the system of continuous monitoring of con-
sumption in individual facilities, compare their specific con-
sumption with other similar facilities (benchmarking), and fi-
nally of by the system of demand forecast, taking necessary
measures if deviations in consumption appear to be bigger
than standard. The appropriate tools for implementation of
these measures will be set and actually proposal for public
buildings is ESCO approach.

In industry and services sectors, the energy efficiency strat-
egy should establish the organized structure within the
framework of the MIEE Program. The legal background of
energy efficiency should be prescribed until the end of 2003
by the Rules on Efficient Energy Use. The Rules will stipulate

the classification of customers into several categories: indus-
try, non-commercial services sector, commercial sector,
transportation, and households. As well, until the end of
2003, the Minister will prescribe, through the Rules on En-
ergy Labeling, the shape and content of a label depending on
the type of product with respect to energy consumption,
minimum energy efficiency requirements for a product, and
which products must carry the label with energy efficiency
data. Manufacturers and importers of various products that
consume energy will be obliged to indicate in a technical
product specification a type of fuel or energy used under nor-
mal working conditions.

Out of 460 MW of actually installed power of cogeneration
plants, one third (65%) are public district heating plants and
the rest are industrial plants. Analyses show that this is only
about 30% of true potential for cogeneration in Croatia.
Therefore in the area of cogeneration (KOGEN Program), the
main goal is to stimulate construction and use of cogenera-
tion plants in all those facilities where technological and eco-
nomic conditions allow. The realization of this Program pri-
marily includes creation of favorable legal, financial and
technical and technological framework for cogenerations. Ac-
tually the cogeneration is recognized in the Energy Law and
Law on Electricity Market through the Rules on Eligible Pro-
ducer Status that should be prescribed in 2003 by the Minis-
ter of Economy. Besides, the proposal is to update the En-
ergy Law with the rules or sub-law on cogeneration, accord-
ing to proposed EU directive on the promotion of cogenera-
tion based on a useful heat demand in the internal energy
market. More significant growth of small scale cogeneration
plants is expected in the following years, particular small
scale in service sector (63 MW. or 18% of potential in 2020)
and industry (400 MW, in 2020). Actual technical potential of
micro-cogeneration is estimated at the level of 150 MWe, but
more significant development is not expected before 2010.

Croatia, as a country of high forest potential (44% of total
land forest territory) with important role of agriculture and
many wood processing plants, has large amounts of various
biomass materials which can be used for energy generation.
According to various scenarios it is expected that in 2030
technical potentials of biomass will be between 50 and 80 PJ.
So far, only a small quantity of available biomass has been
used, mainly in a non-energy efficient way, namely for house
heating, and biomass has not had an important place in the
energy policy. As the BIOEN program has shown, energy
from biomass and waste could provide at least 15% of total
primary energy until 2020. This goal should be realized by
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initiating demonstration projects, by creating market and
conditions for use of biomass energy (regulations, taxes,
subsidies, etc.), by involving industry and economic opera-
tors, by education and encouraging research and interna-
tional cooperation.

Wind energy, as an ecologically acceptable and available
domestic resource is an unused energy source. The carrying
capacity of so far examined locations (29) has been esti-
mated at a minimum of 200 MW in wind plants, while techni-
cal potential of electricity generation is estimated to about
800 GWh a year. Since the technological progress, compo-
nent standardization and economy of scale, constantly lower
production price of wind generated electricity, a share of
commercially built wind plants could be higher than pre-
dicted. Today a clear commercial interest exist in Croatia for
about 130 MW of wind plants and over 10 projects are in dif-
ferent stages of preparation (80 MW). However, a crucial im-
petus to this development will be putting in place a stable
regulation framework with clearly defined obligations of en-
ergy market players, strategic commitment of the state in re-
gard to renewable sources and a uniform incentive system.

Croatia has a geothermal gradient much higher than the
European average with total potential of the discovered de-
posits 39 MW and 48 MWe.. Exploitation of geothermal en-
ergy will be connected to overall exploitation of the existing
wells developed mainly for oil and gas production and owned
by INA - national oil and gas company. In potential increase
of geothermal energy use in services sector, the rise in utili-
zation factor on already exploited and new locations is fore-
seen with the rise of utilization levels in 2030, from 400 to
720 TJ a year. As shown in the GEOEN Program, when it
comes to geothermal energy it is necessary to create condi-
tions to increase the use of geothermal energy in the existing
facilities. An appropriate and comprehensive marketing cam-
paign should raise interest of the private business community
and local community for the use of geothermal energy, which
would result in better energy efficiency of the whole energy
sector.

Based on studies and project documentation on small water
flows in Croatia made so far, it was concluded that the tech-
nically usable potential for small hydro power plants is about
177 MW on 699 locations. It is necessary to stress that due
to ecological requirements a part of examined locations will
be treated as inappropriate for energy exploitation. It is also
realistic to expect that a certain number of locations will be
excluded from further consideration due to poor financial

prospects. The basic aim of the MAHE Program is a plan of
constructing small hydro power plants, removing all impedi-
ments, as well as putting in place all conditions for increased
construction of small hydro power plants. As it has been en-
visaged that all facilities be completely privately owned it is
indispensable to make the relevant legal procedures trans-
parent and simple for potential investors, both in terms of
projecting, construction and favorable credits for such pro-
jects. In order to stimulate the construction some pilot pro-
jects have been started for potential locations of small hydro
power plants and the documentation required to begin con-
struction has been made.

The aim of the SUNEN Program in the Croatia’s coast until
2020 is to ensure a large portion (about 80%) of total needed
energy for sanitary hot water preparation in households and
tourist industry is obtained from the primary solar energy. It is
expected that by 2030 at latest solar energy will have a much
larger share in meeting heat demand for heating and cooling
in the coastal Croatia. This mainly refers to hybrid solar heat
plants, which use LPG or natural gas as a backup fuel, and
where an economic share of solar energy can be expected to
reach up to 50 per cent of total heat final consumption.

Also, the Energy Law proclaimed use of renewable energy
resources as the interest of the Republic of Croatia. Detail
framework for renewable implementation will be given by the
Rules on Use of Renewable Energy Resources, which
should be prescribed by the Minister of Economy until the
end of 2003. The rules will stipulate which renewable energy
resources will be used for energy generation, their type,
technology, possibilities of their use, as well as the incen-
tives. Besides, the renewables are recognized in the previous
mentioned Rules on Eligible Producer Status.

Furthermore, this summer the Fund for Environment Protec-
tion and Energy Efficiency has passed the parliament discus-
sion and it is expected that the fund will be established until
the end of 2003. The fund will have direct influence on pro-
motion and financing of energy efficiency and renewables.

In the Republic of Croatia, environmental protection policy
falls within the competence of the Ministry of Environmental
Protection and Physical Planning. The State Directorate for
Water is in charge of water conservation. Regarding climate
change specifically, the most important legislation is the fol-
lowing: Environmental Protection Law, Air Quality Protection
Law, Ordinance on Emissions Limits for Stationary Combus-
tion Sources, Waste Law, Rules on Handling Hazardous
Waste and Rules on Environmental Impact Assessment.
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2  Best practice policies and measures yielding ancillary socio-economic benefits

In addition to advantages of the biomass fuel, which are
equal to other renewable sources (environment, green house
gases, energy independence, import reduction, etc.) other
social-economic positive effects of the biomass should be
stressed. According to BIOEN Program, conducted re-
searches potential effects of biomass energy are creation of
5000 direct jobs until 2015, or, up to total of 60000 potential
jobs (direct, indirect and induced employment). The other im-
portant feature is the fact that financial means are kept within
the local community, regional economy receives more impe-
tus, etc.

Within the BIOEN Program and international collaboration as
a result of Task 29 of IEA Bio-energy, the analysis of social-
economic benefits of biomass is preparing. Task 29 of IEA
Bio-energy included exchange of results and information
among the normally discrete research areas of social, eco-
nomic, techno-engineering / engineering-economic and envi-
ronmental issues. The Task provided a platform for integra-
tion of research among those areas (table 1). As a result, a
wider, system-oriented and multi-criteria-based view of the
issues connected to production and utilization of biomass for
energy activities has evolved from this successful collabora-

Table 1: Issues associated with local bio-energy production

tive effort. Some concrete outcomes are a number of reports
and studies as well as a book of proceedings from Task
workshops.

Task 29 collaborated with several other Tasks, e.g. by orga-
nizing joint workshops that were documented by joint pro-
ceedings. These activities also contributed to the develop-
ment of a more integrated knowledge base. As well as the
positive experience of synergistic effects of the multidiscipli-
nary collaboration within Task 29, it is believed that this con-
cept should be developed further. Important effects would in-
clude increased opportunities to share and exchange model
components, technical information and linkages with other
IEA Bio-energy Tasks.

The current proposal for a new Task builds on the achieve-
ments of Task 29. It is designed to capitalize on the present
body of knowledge, and to continue to add to it and develop it
further drawing in new expertise sometimes generated by the
action itself. The aim is an enhanced transfer of holistic, inte-
grated knowledge and technical information which is believed
to be of substantial value to local communities, scientists and
decision makers in the field of biomass production and utili-
zation and energy planning.

Dimension Benefit
Increased Standard of Living Social Cohesion and Stability
. Environment Migration effects (mitigating rural population)
Social .
Health Regional development
Education Rural diversification
Macro Level Secgnty of Supply/ Risk Diversification Reduced Reg]onal Trade Balance
Regional Growth Export Potential
Supoly Side Increased Productivity Labor and Population Mobility (induced effects)
e Enhanced Competitiveness Improved infrastructure
. Employment Induced Investment
DERTEGE Sl Income and Wealth Creation Support of Related Industries
Institutional Aspects Demo.cratlc decision processes Local problem solving.
Participatory problem solving

The Task will deal with: stakeholder involvement, local in-
come, public acceptance, local NGO involvement, long-term
support (e.g., rental of credits), technology transfer, technol-
ogy diffusion, distribution of benefits, fuel substitution as-
pects, policy aspects, education and capacity building, defini-
tion of collateral effects, market development in relation to
timber and non-timber products markets (e.g. shift of income
or changing in financial sources for sustainable develop-

ment), institutional development, the nature and role of local
and co-operative ESCOs in propagating community actions,
and other means relevant to secure long-term success and to
minimize leakage and maximize additionality of projects. An
integrated approach will be taken to investigation and sharing
of knowledge on these separate aspects. Typically, socio-
economic implications are measured in terms of economic
indices, such as employment and monetary gains, but in ef-
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fect the analysis relates to a number of aspects which include
social, cultural, institutional, and environmental issues. The
problem lies in the fact that these latter elements are not al-
ways tractable to quantitative analysis and, therefore, have
been precluded from the majority of impact assessments in
the past, even though at the local level they may be very sig-
nificant.

In many ways the social implications arising from local bio-
energy investment represents the ‘woolly’ end of impact stud-
ies, nevertheless they can be broken down into two catego-
ries: those relating to an increased standard of living and
those that contribute to increased social cohesion and stabil-
ity.

In economic terms the ‘standard of living’ refers to a house-
hold’s consumption level, or its level of monetary income.
However, other factors contribute to a person’s standard of
living but which have no immediate economic value. These
include such factors as education, employment opportunities,
the surrounding environment and healthcare, and, accord-
ingly, they should be given equal consideration.

Moreover, the introduction of an net employment and in-
come-generating source, such as bio-energy production,
could help to stem adverse social and cohesion trends (high
levels of unemployment, rural depopulation, etc.). It is evident
that rural areas in some countries are suffering from signifi-
cant levels of outward migration, which mitigates against
population stability. Consequently, given bio-energy’s pro-
pensity for rural locations, the deployment of bio-energy
plants may have positive effects upon rural labor markets by,
firstly, introducing direct employment and, secondly, by sup-
porting related industries and the employment therein (e.g.,
the farming community and local/regional renewable energy
technology providers, installers and service providers).

Finally, it is often possible to achieve significant and sus-
tained development of local initiatives given genuine local in-

volvement of key stakeholders. The emergence and cultiva-
tion of local champions is an essential area for study.

The increased use of bio-energy, which exhibits both a broad
geographical distribution and diversity of feedstock, could se-
cure long-run access to energy supplies at relatively constant
costs for the foreseeable future. Moreover, the use of indige-
nous resources implies that much of the expenditure on en-
ergy provision is retained locally and is re-circulated within
the locallregional economy. Similarly, by securing a heat-
and-power supply system based on indigenous and renew-
able resources, exposure to international fuel price fluctua-
tions and input fuel requirements are minimized, thus reduc-
ing the risk of rising costs of production, transport, etc., fur-
ther enhancing the goal of sustainable development by in-
creased energy efficiency.

Supply side effects are rather subjective in regional impact
studies, as they are commonly deemed to be those impacts,
which are the result of improvements in the competitive posi-
tion of the region, including its attractiveness to inward in-
vestment.

Demand side effects constitute the focal point of majority of
socio-economic impact studies and are concentrated upon
for several reasons. Most notably, they are relatively easy to
define and their scale can be quantified with reasonable ac-
curacy. Moreover, the economic impact is the most important
for regional developers and decision makers.

Considerable effort should be made to determine the extent
and direction of capital flows both within the region under
analysis and, more importantly, out of the specified region. If
this ‘leakage’ element is ignored, then it gives rise to mislead-
ing spurious predictions about future employment and in-
come gains. Furthermore, consideration should be given to
the duration of the impacts, and only then can a tentative
evaluation of the wider effects pertaining to some, or all, of
the other factors be attempted.

3  Climate change mitigation and the use of the flexible mechanisms:

State of the art

Croatia is a country that is particularly vulnerable to the im-
pact of climate change due to its 5,800 km long coastline with
1185 islands, and its fragile agriculture and forestry with their
social and economic significance. There is also the potential
influence on hydrology, water resources, mainland and
coastal ecosystems. Therefore, Croatia has cause for con-
cern and is motivated to take an active part in international
efforts aimed at finding practical solutions to climate change.

The inventory of emitted air pollutants has been carried out in
Croatia since 1990 following the obligations of the Long
Range Trans-boundary Air Pollution Convention (LRTAP)
implemented by the United Nations European Economy
Commission (UNECE). The determination of greenhouse
gases emission has become a basic obligation according to
the United Nations Framework Convention on Climate
Change (UNFCCC) because of its climatic impact. There is
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also obligatory emission declaration following the Croatian
Air Protection Low.

The Republic of Croatia became a party to the United Na-
tions Framework Convention on Climate Change (UNFCCC)
in 1996, by parliamentary Decree on Ratification. Pursuant to
that Decree, the Republic of Croatia has under Article 22 of
the Convention undertaken the commitments outlined in An-
nex | as a country undergoing the transition process to a
market economy. Croatia has thus committed itself to main-
tain greenhouse gas emissions at their 1990 levels.

The Republic of Croatia is also a signatory of the Kyoto Pro-
tocol. Upon its entering into force and its ratification by Par-
liament, Croatia will commit to reduce its emissions of green-
house gases by 5 percent in relation to the base year, over
the commitment period from 2008 to 2012. The Convention
allows a certain degree of flexibility for countries with econo-
mies in transition meeting their commitments, including the
choice of the reference year for greenhouse gas emission
levels (Article 4.6 of the Convention). With regard to this, the
Republic of Croatia cites some specific circumstances and
proposals.

The emission of greenhouse gases (GHG) from Croatian ter-
ritory is very low, one of the lowest among the Annex | par-
ties to the Convention. Croatia is facing some problems in
determining the emissions of greenhouse gases, since no re-
liable data existed until 1992, when Croatia gained its inde-
pendence. Up to the year 1992, the 19 area of former Yugo-
slavia functioned as an integral economic and energy market
and the territorial allocation of activities couldn’t be properly
carried out. Due to the problems with determining emissions,
especially in the energy sector that generates the majority of
greenhouse gas emissions, in the First National Communica-
tion of the Republic of Croatia to the UNFCCC, the emission
in Croatia until the year 1992 has partly been determined on
the basis of data available for former Yugoslavia. According
such estimation, in the reference year 1990, the Republic of
Croatia had an emission of 39.4 Mt eqCOq, ie. 8.24 t
eqCO2/capita.

On the such methodology which were used by Croatia for the
base year estimation, neighborhood countries put their reser-
vation. Further negotiations regarding Croatian base year de-
termination in Bonn end up with Conclusion by witch Croatia
is invited to submit inventories of all GHG emissions, includ-
ing data from 1990 or earlier year to the latest inventory year
available as well as projections of its GHG emissions which
should be prepared using the IPCC methodology and

UNFCCC guidelines for the preparation of the national com-
munications by parties included in Annex | to the Convention.
Croatia

International negotiations on Croatia's request have been go-
ing on for three years now, and Croatia expects this issue to
be finally solved by a resolution to be passed at the COP9
Conference of Parties under UNFCCC Convention.

As there is no base year defined for Croatia, this is an obsta-
cle in the implementation of policies and introduction of spe-
cific measures for the reduction of GHG emissions as estab-
lished in the First National Communication.

The Kyoto target which prescribes for Croatia 5 percent
emission reduction related to the IPCC standard base year
emission, is very demanding and feasible only with high
costs that exceed Croatia’s economic ability at this moment.

One of the main Convention principles is to assure sustain-
able development along with commitments for reducing GHG
emission, having in mind that economic development is es-
sential for adopting the measures to address climate change.
For Croatia in its transition period of striving to joint EU with
tight schedule, any new unbalanced burden could slow down
the positive trend.

During the entire 1990-1995 period, emissions declined by
approximately 45 percent, and the most dramatic reduction
has been noted between 1991 and 1992 (26 percent). The
decrease continues after 1992 at a somewhat slower pace,
to reach its minimum in 1994, while the mild increase in
emissions was recorded during the last year analyzed. Such
emission trends are a direct consequence of the specific
situation in the Republic of Croatia during the 1991-1995 pe-
riod, when wartime events and separation from the former
Yugoslavia influenced the overall situation. The general de-
crease in business activities and energy demand was felt
throughout the country. Further, with the entire economy in
transition, some energy-intensive industries experienced a
downturn in production or phased out certain programs,
which was considerably reflected in greenhouse gas emis-
sions.

Projections show that Croatia will exceed Kyoto target in
2005. The range of mitigation scenarios shows that it is not
possible to reach the strict Kyoto target, even with maximum
mitigation scenarios.

Some very new developments in industry will additionally in-
crease GHG emission, like considerable increase of emission
in cement industry due to fuel switch from oil and gas to coal,
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start-up of aluminum plant, start-up of steel factory plant and
unexpected increase of emissions from central natural gas
processing plant.

Croatia is currently making great efforts to start with imple-
mentation of mitigation measures. New energy law promotes
energy efficiency and use of renewables. Projects for renew-
ables and energy efficiency in public, service sector and
households are starting up with total planed budget of more
than 50 ml. USD, with GEF grant contribution of 15 ml. USD.

The very new scenarios and projections which are under
preparation will be based on the realistic measures which
can be achievable in that short time till the 2008 and in ac-
cordance with existed Energy strategy. Also, cost estimate
study for the implementation of the measures will be per-
formed as well effects which measures implementation will
have on the economical growth and firms competition.

The National Communication (reviewed and approved in
2002) has set a goal to establish a national program to miti-
gate climate changes. The program will build on the existing
system developed within the project of preparation of national
communication. The system is composed of the following en-
ities: the Ministry of Environmental Protection and Physical
Planning (in charge the overall program realization), the Na-
tional Commission for Climate Change (the advisory body
that will supervise and assess program results), the Execu-
tive Co-ordination Committee (program implementation), the
Scientific and Technical Advisory Body of the Program (as-
sistance in resolving the technical and methodological prob-
lems), working groups, projects and subprograms for specific
work tasks relating to climate change issue assignments and
links with other programs and projects.

The proposed model networks a number of existing institu-
tions; the need for permanently employed staff in state insti-
tutions is minimal and the model can easily be adjusted if re-
quired. In the future specific areas that require permanent
personnel and involve routine works, as well as the operative
management of the program, will be assigned to the Envi-
ronmental Protection Agency (established in 2002). The pro-
gram is organized into two parts: the Capacity Building Pro-
gram and the Implementation Program.

A total of 39 measures have been identified for reductions in
all emission sectors. The potentials identified for reductions
represent target values; in some cases, these are maximum
feasible values, while in some others these are realistic ca-
pabilities. If the quantitative targets are disregarded for a
moment, each sector and subject that contributes to the

emissions of greenhouse gasses should demonstrate pro-
gress, that is start to develop and implement projects. The
basic criterion for the selection of priority activities, measures
and the appropriate implementation instruments, was the
cost-effectiveness of a particular measure.

Successful promotional activities and a number of public ap-
pearances have been conducted during the development of
the National Communication. Representatives from non-
governmental organizations have participated in the devel-
opment process within national workshops. The Communica-
tion was open to public debate for a period of was available
on the Web site of the Ministry. The issue of education and
public awareness has been identified as one of the key ele-
ments in the action plan to mitigate climate change, so a
comprehensive program of minimal actions to be carried out
over next two years has been developed.

The costs associated with the climate program development
over the first three years are estimated at US$1.5 - 3 million.
A system that will enable the full implementation of the pro-
posed measures should be thoroughly developed during this
period. Cost estimates show that emission reduction by 20
percent in relation to the base scenario, which assumes im-
plementation of nearly all currently analyzed measures, could
reach to US$ 120 million per year in the year 2010. There are
four envisaged basic sources for program funding: the na-
tional budget, the taxation of greenhouse gas emissions,
commercial bank loans, and international financial and tech-
nical aid. The initial phases of the implementation of the pro-
gram will require substantial international support. Hopefully,
the GEF program financing mechanisms will continue to be a
valuable source of support.

The Croatia’s Kyoto mechanism implementation strategy de-
pends on how the base year issue will be resolved for Croa-
tia. At this moment, when the baseline year for Croatia has
still not been determined, Croatia should be very careful with
possible JI arrangements. The emission reduction costs need
to be taken into consideration, and they indicate that the cost
of the most of the measures is more than 10 USD/tCOzeq.
Possible JI projects should be connected with the measures
that have other positive and currently favored effects, such
as waste management, forestry measures, industrial meas-
ures that contribute to the production increase and introduc-
tion of new technologies, agricultural measures, and the bio-
energy projects. So far, the JI projects should be used to en-
courage implementation of the measures, to cover different
types of measures and demonstration projects on which
valuable experience could be gained.
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However, no significant exchange of the ERUs has been
permitted. Thus, it is necessary to adopt new knowledge
shortly and prepare technical documentation to support the
decision-making process. It is of particular importance to de-
termine the baselines for determination of the ERUs is rec-
ommended. The project preparation, verification and imple-
mentation procedure needs to involve domestic professional
capacities to the maximum extent. It should be born in mind
that a wrongly determined ERU credit will “become due” in
2008, since that is the year in which the assigned (sold)
emission is added to the Croatian quota, so the “blown up”
ERU today might damage the integrity of the planned “do-
mestic’ measures.

Considering the implementation of the CDM, Croatia might
be interested in investment in the countries, which are not
parties to the Annex |. Croatia’s position is that the major por-
tion of the emission reduction could be achieved with the
domestic measures, and the ratio between the domestic and
Kyoto mechanism measures is still the matter of negotiations
under the Kyoto process. One of the priorities is determina-
tion of the baselines and stipulation of rules for approval,
evaluation, verification and monitoring of JI projects. The
emission trading market should be monitored for strategic
reasons, particularly regarding creation of the common EU
electricity market. So, it is useful that HEP has already got
involved in international pilot programs, such as EWP.

4  Making the Kyoto mechanisms work: Challenges ahead

So far, Croatia has met its commitments under the Conven-
tion, since emissions of greenhouse gases are below the
1990 level. The principal long-term objective of Croatia set
under the National Communication in terms of climate issues
is to mitigate climate change in accordance with the general
principles of the Convention and undertaken commitments in
such a way as to enable sustainable economic development.

Croatia has not, for the time being, set a quantitative target
for the reduction of greenhouse gas emissions. The possibili-
ties and implications of meeting the Convention and the
Kyoto Protocol commitments have been analyzed for the first
time during the development of the National Communication,
and the described actions have represented the first frame-
work action plan for the mitigation of climate change. The
Kyoto Protocol sets the reduction of greenhouse gas emis-
sion by 5 percent in relation to the reference year for Croatia.
In respect of the general principles of the Convention, the set
objective is unfair to Croatia. Unfortunately, at the time of the
Kyoto negotiations Croatia had no available data on emis-
sions and did not consider possibilities for their reduction.
Consequently, Croatia was in no position to negotiate an ob-
jective consistent with its specific circumstances and capabili-
ties.

The priority steps that will have to be urgently executed are
the establishment of a firm financing mechanism via emission
taxes (within the in 2003 established previous mentioned En-
vironmental protection and energy efficiency fund) and estab-
lishing the program through adequate political decisions.

In order to build capacities for the implementation of the pro-
gram, a number of activities should be executed in the next
ten years like the development of operative and sector plans,

background studies for legislation and projects, emission
monitoring systems, knowledge on policy planning and
measures, the implementation of a public awareness cam-
paign program and so on. Capacity building should not slow
down the implementation process, so the activities that have
already started should be supported to the maximum degree
and the parallel work of identifying and developing new pro-
jects should continue. Demonstration and pilot projects
should be launched in order to encourage the operations of
the program. For that purpose, incentives to support national
energy programs and other measures within industry, for-
estry and agriculture, should be developed.

The mode of assigning commitments to individual industrial
branches and specific emission sources should be devel-
oped. Education, information dissemination and the promo-
tion of public awareness should be continuous and per-
formed with the active participation of non-governmental or-
ganizations. In the establishment of a stimulating environ-
ment for the implementation of measures, it is crucial to in-
crease the interest of the banking sector to stimulate invest-
ment in the projects aimed at mitigating climate change.
Therefore, the long-term objectives and state incentives pro-
vided for the successful implementation of measures should
be transparent and the stability in the energy market should
be assured.

Since numerous problems and solutions are rooted in local
activities, the participation and co-operation of local commu-
nities represents one of the key factors in meeting the pro-
gram’s objectives. The stimulation of Local Agenda 21 pro-
jects is planned as well as the start of a shared national pro-
gram.
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The first National Communication has been prepared on the
basis of existing data and knowledge, with minimal additional
analysis or numerical calculations for estimation of impacts.
Further research is especially necessary regarding the flood-
ing of coast, the impact on hydrology systems and water re-
sources, as well as impact on cultivation of plants and for-
estry. The existing observation and measurements on cli-
mate should be organized and the methods of Global Climate
Observation System (GCOS) investigated to a greater de-
gree.

Until the year 2000, due to political instability and open is-
sues across the region, Croatia was politically and economi-
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1 Strategy and policies in the energy sector in the Czech Republic

There are no doubts that policies in the area of energy and
climate are closely inter-linked. The energy sector remains,
despite the improvement made in the past, one of the domi-
nant sources of environmental pollution including the green-
house gasses. Therefore it is not surprising that measures
aiming the reduction of greenhouse gasses are mostly tar-
geted to the production and consumption of energy, focusing
on the potential of introduction of new environmentally (and
climate) friendly technologies, support of renewable sources
of energy and energy savings.

The basic principles of the latest developments in the strat-
egy and policies of the Czech Republic in relation to the en-
ergy sector can be described as:

o Full liberalization of the energy prices; restructuring and
privatization of the state-owned energy generation, trans-
mission and distribution enterprises.

e Promotion and stimulation of safer, efficient and environ-
mentally-friendly energy generation; encouragement of
energy conservation throughout the country.

e Expansion and diversification of the connections to the in-
ternational oil, gas and electricity transmission networks;
improvement of the domestic production of primary en-
ergy sources.

o Reorganization of the public sector so it can better imple-
ment long- and short term energy-related policies and
measures.

o Harmonization of the national energy standards with those
from the European Union as a means towards the integra-
tion with the energy market of the Union.

On January 1st, 2001, a new energy regulatory authority be-
came functional with the mission of determining customer
rates in the sort term and opening up the grid to third-party
access in the long term. The plans were that in 2002 cus-
tomers with electricity usage of or greater than 40 GWh/year
would be able to choose their supplier and negotiate electric-
ity rates; in 2003 the minimum consumption needed to gain
competitive pricing becomes 31 GWh/year; and by 2006 all
customers will be able to choose their electricity supplier.

The scheme for the access to the natural gas network will be
similar, with the largest customers getting access first - in
2005, 28% of the natural gas transmission system capacity
will be opened to third party access. In 2008, third party ac-
cess will be extended to include 33% of natural gas trans-
mission. At the same time, it is expected that the Czech gas
pipeline company will remove its subsidies to customers in
2003.

The installed electricity generating capacity in Czech Repub-
lic in year 2001 was as follow (in GWe, except for “other re-
newables”): conventional thermal (coal, oil and natural gas) -
11.47; nuclear — 2.76; hydroelectric — 0.95, other renewables
- 1.5 MWe. The electricity generated in the country that
same year was (in bin. KWh): from hydropower — 2.0; from
conventional thermal — 53.3; from nuclear — 14, from other
renewables — 0.7.

The Czech Republic shows a noticeable commitment to pro-
mote utilization of renewable energy sources, and to further
stimulate energy efficiency and conservation. The Energy
Policy (which was expressed by the Energy Act amendment
in year 2000 and the Energy Management Act from the same
year) adopted by the government in 2000 contains indicative
target for reaching 5-6% of total power energy supply from
renewable energy by 2010, and 8-10% by 2020.

Currently, the share of renewable energy in the total energy
production in the country is: from hydro - about 3 % and from
other renewables — 1%. The potential for utilization of other
renewable sources is given below:

o Wind - Czech Republic has a good potential for wind en-
ergy development and local manufacturing of parts, com-
ponents or whole units. Currently, a few wind projects are
in the process of approval and securing the necessary fi-
nancing, some of which is expected to come from Czech
sources.

o Solar - according to latest estimations, the Czech Repub-
lic has installed solar collectors totaling an area of
100,000 m2. Yet the conditions for development of that
type of energy are considered to be modest.
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Geothermal — the potential for usage of geothermal power
in the country varies from fair to good (only in selected ar-
eas).

Biomass — several studies have shown that biomass is
the best exploitable renewable resource in the Czech Re-
public. At present, only one-tenth of this potential (which is
believed to be in the amount of 6 million tons of dry mass
per year) is being used.

Hydro — the hydropower potential currently utilizable in the
existing small hydroelectric power stations amounts to
approx. 30 % (about 500 GWh/year).

Between 1991 and 1999, nearly 500 projects for utilization of
hydropower, biomass, wind, and biogas were supported with
CZK 273 million in the form of subsidies (17 % of total in-
vestment cost) for building total renewable capacity of 46
MWe and 13 MWt.

N

The State Environmental Fund (SEF) supports investment
projects and projects to use renewable energy sources,
as well as education and consulting in the area of renew-

able energy sources utilization. The focus of the support
from SEF is on the environmental effects from the pro-
jects. The SEF also supports measures related to energy
savings beyond the framework of the State Program to
Support Energy Savings and the Use of Renewable En-
ergy Sources.

The Czech Ministry of Industry has committed CZK 300
million for renewable energy and energy saving projects.
Exemption from excise tax for bio-diesel fuel (methanol
from rape seeds).

Five-year tax relief on income and property for investment
in small hydropower below 1 MW.

Low VAT rate (5% instead of 22%) for small installations
(hydropower 0.1 MW, wind 0.075 MW, all solar and bio-
mass units).

Exemption from property tax in a period of 5 years for
conversion of building heating systems from solid fuels to
RE.

Reduced VAT rate of 5% paid by end consumers of bio-
mass fuel and heat.

Selected policies and measures in the sector of renewable sources of energy and

energy efficiency

In July 1998, the Czech Government approved a draft for
the new inter-sectoral coordinated State Program to Sup-
port Energy Savings and the Use of Renewable Energy
Sources. This program - officially announced in 1999 -
covers all sectors of the national economy and integrates
the individual sectoral programs from the previous years.
The Energy Act (amended several times since 1994, the
latest one from 2001) gives the right of operators of instal-
lations for combined production of electricity and heat,
and installations for use of renewable energy sources and
waste combustion to preferential access to the distribution
networks.

The Act on Energy Management from 2000 establishes
the obligation for each of the 14 regions in the country to
prepare within five years a regional energy concept in or-
der to create conditions for efficient use of energy. This
Act is the law instrument that legislatively defines and es-
tablishes the National Program of Efficient Energy Man-
agement, and Utilization of Renewable and Secondary
Energy Sources.

o Currently, a National Program for Efficient Energy Man-

agement and Use of Renewable and Secondary Energy
Sources is under preparation, pursuant to the Act on En-
ergy Management from 2000. This Program is to include
targets related to decreasing energy consumption and the
use of renewable and secondary energy sources in ac-
cordance with economic and social needs that observe
the principles of sustainable development and protection
of the environment.

By now, the EU Renewable Energy Directive has been
transposed into the Czech legal framework mostly through
setting differentiated prices for the energy generated from
renewable sources, and through entitling the operators of
RES installations to guaranteed access to the grid. In
2002, the Energy Regulatory Authority set these purchase
rates for electricity from RES: CZK 1.5/kWh for small hy-
dropower; 2.5 for biomass, 3 for wind and 6 for photo-
voltaic.
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3  Climate change policy in the Czech Republic

The development of greenhouse gasses emissions in the
Czech Republic in nineties of the last century makes a good
position of the country for fulfillment of reduction target of the
Kyoto Protocol. The current emissions of greenhouse gasses
are approximately one quarter below 1990 levels, which is a
base year for the Kyoto target of 8 per cent reduction for the
first commitment period 2008-2012. According to scenarios

made within the preparation of the third national communica-
tion to UNFCCC (Prague, 2001), the Kyoto target will not be
threaten even in case of a high growth (see figure 1). Also
the national target for reduction of emissions of greenhouse
gasses, which is set by the Czech environmental policy at the
level of 20 per cent reduction of emissions in 2005, com-
pared to 1990, will be fulfilled without problems.

Figure 1: Inventories and updated BAU projection scenarios for 2000 - 2010
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Source: CHMI and SRCI, Phare Project, 2000
Note: estimated GHG emission in 2000: 141,8 Mt

However, the following background factors need to be taken
into account for discussion of the position of the Czech Re-
public:

1. Construction of the Kyoto target

Firstly, it is crucial to look at the reasons standing behind
the massive reduction of greenhouse gasses emissions in
early nineties. These are usually the years when trans-
formation of the economy from centrally planned economy
towards market one started in number of formerly com-
munistic states. This process was followed by important
changes in structure and operation of the economy as a
whole, which fell into a decline or recession afterwards,
followed by the same development of the emissions
(however, the implementation of new environmental legis-
lation, investment and other improvements also contrib-
uted to this development and should not be overlooked).
Thus consider the position of the country only on the basis
of the absolute figures about the emissions could lead to
misinterpretation of the carbon intensity of the economy.
The future growth is also a point of consideration.

2. Energy and carbon intensity of the Czech economy
Secondly, despite the good development of emissions
data in absolute terms, the Czech Republic still remains
energy and carbon intensive economy. The figures about
relative emissions per inhabitant or per unit of GDP show,
that Czech Republic is relatively far behind the EU aver-
age. If the future commitments will be constructed on the
relative basis, the transitional countries will suddenly be in
serious problems. The same goes in case of the absolute
targets, but different base year.

3. Limited experience with regulation of GHG
Thirdly, the greenhouse gasses were not the point of
regulation in Czech Republic in previous years (as were
for example emissions of SOz and NOx). Even if national
inventories are made according to UNFCCC rules, there
is a limited access to information about emissions on the
installation level, which is a key point for potential regula-
tion. The necessary administrative and organizational
structures are not in place (or are limited), so to introduce
effective policies for reduction of greenhouse gasses is
more difficult.
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The existing environmental policy already reflects a broad
spectrum of measures related to energy savings and pene-
tration of renewable sources of energy which both have a re-
duction of greenhouse gasses as one of the effects. On the
other hand an early fulfillment of the Kyoto target is from this
point a partially a limiting factor, because there is no clear
target to aim the climate change policy at.

Another problematic point is a lack of coordination and coop-
eration among different ministries and departments. As al-
ready mentioned above, the climate change is not strictly the
environmental issue, but a complex of different issues going
across the economy as a whole. This means that for combat-
ing of climate change the various instruments have to be
used and more likely in coordinated manner. Subsidies for
renewables, energy taxes, transport policies, technological
requirements, agricultural policies etc. all together contribute
— both as a main or side effect — to reduction of greenhouse
gasses. The only strategy related to climate change, which
could give the climate change policy a framework, was pre-
pared in 1994 and its content was not until now being actual-
ized, so it does not reflect the latest development (UNFCCC,

4  Kyoto flexible mechanisms

The current position of the Czech Republic (Annex | country)
and its status of emissions define the position to these
mechanisms when only JI (from the position of a host coun-
try) and ET are considered. As the procedures and modali-
ties for Article 17 emissions trading were not elaborated on
as detailed level by UNFCCC as the other two, the interest
was focused more on project based mechanisms (JI), where
also the factual realization can start before the first commit-
ment period. However, the preparation of the framework for
article 17 emissions trading, working on the principle of the
recycling the revenue from the sale of the limited amount of
AAUSs (so called project-based emissions trading) started and
initial proposals will be put for the consideration in upcoming
weeks and is discussed in a different part of this paper.

Joint Implementation

The Czech Republic started to gain experience with such
projects in the initial phase called Activities Implemented
Jointly (A). There were in total five AlJ projects realized,
covering different areas (afforestation, use of renewables,
energy utilization). As the experience of cooperation between
investor and host country was sufficient, there started to be a
lost of interest of investors in additional AlJ projects, followed

EU enlargement) and especially the chapter dealing with in-
struments for reduction of greenhouse gasses required a ma-
jor revision. This revised strategy is now being finalized and it
is expected to be presented to government for approval by
the end of this year.

The important step was a recent establishment of a Climate
Change unit, where the key activities related to climate
change would be centralized and coordinated. For purposes
of discussion of climate change issues with experts from
other units from the Ministry of environment there was a spe-
cial working group established, which serves as an advisory
body for the minister and has a number of duties. For discus-
sion of important documents on inter-ministerial level there
was also a Climate Change commission established, where
the members are representatives of key ministries, which
have relation to climate change (industry and trade, agricul-
ture, regional development, foreign affairs) together with rep-
resentatives of Czech Parliament. This group meets much
less frequently and is used for discussion of strategic docu-
ments or decisions only.

by an increasing interest in turning into a crediting phase (JI).
The Ministry of environment announced a start of a JI phase
in January 2002. At the same time a preparation of a more
detailed methodology for project submission and approval
was started and the first version of this methodology was
published in May 2002.

The initial interest of the Ministry of environment was to use
JI as an additional financial source mainly for those projects,
which always have problems with financing. This was the
reason why the priority areas included utilization of renew-
able energy sources and energy savings in public (municipal)
sector. The idea was also to prioritize small scale projects
which are always facing problems with getting additional
sources of financing. However other types of projects were
not automatically excluded from consideration. The methodi-
cal guideline defined both administrative procedure of project
submission and its evaluation and documents required for
assessment. For evaluation of projects the capacities of
Czech Energy Agency and State Environmental Fund are
used, because both these agencies already have experience
in evaluating of similar projects.
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5 Practical experience with Joint Implementation

The methodical guideline was considered as a big step for-
ward, because it clearly defined the scope of the JI in Czech
Republic and gave the guidance for potential projects. How-
ever, during the practical application of the methodical guide-
lines a number of problems were faced. Among them the fol-
lowing ones the key ones:

o The project realizators criticized the amount and detail of
the documentation required for submission. This included in-
formation both about the project itself (technical specification
of the project with estimation of its environmental effects) and
about the realizator as well. After some consultations it was
agreed to reduce the number of documents to be required
(the whole methodology is under revision now), but still the
Ministry requires relatively detailed information about the pro-
ject and about the project realizator. This in fact means that
project has to be in a certain stage of development, but it is
required project not to be physically started (its construction).
The reason for such approach is that the Ministry of environ-
ment wants to evaluate the quality of the project before the
official agreement on transfer of emission reductions is
made.

o On the other hand this approach is problematic in case of
small-scale projects. As the administrative costs connected
to preparation of JI project are relatively high, it is reasonable
to make projects only above a certain size in terms of emis-
sion reductions achieved. This threshold limits small projects,
which the Ministry of environments would like to promote,
from submission on a single basis. The solution could be a
grouping of projects into a portfolio of number of small instal-
lations of the same type (with the same baseline). Unfortu-
nately, in case of such portfolio it becomes very difficult to ful-
fill the requirement that the project was not physically started,
because it is almost impossible to have a reasonable number
(for example 15 or 20) projects at the same stage of devel-
opment. The same problem is the flexibility of portfolio — a
possibility to replace the failed project by another one of the
same type. The approach to portfolio projects is currently
discussed and will receive a separate special treatment.

o The role of the private sector in JI is also unclear at this
stage. As the Jl is designed as a Kyoto instrument, it is a
mechanism between Parties. The role of the private sector
can be important, but still the position of both Parties has to
be clearly defined. For such purposes the Czech Republic
supports agreement on so called Memorandum of Under-
standing, signed by relevant governmental representatives to

define a framework for concrete JI projects. The international
dimension of transfer of credits also requires adequate type
of agreement between Parties. According to rules of Czech
government the person signing such agreements need a
special authorization from the government. As this authoriza-
tion must be explicit (cannot be for example derived from the
governmental decision about the Convention or Protocol), it
requires a preparation of a special document to be discussed
by the government. This document is now under preparation
and should result in authorization of the minister of environ-
ment to sign agreements on transfer of credits to another
Party. This complication just pointed out the problem of a le-
gal matter — the flexible mechanisms represent a relatively
new approach to international cooperation and have to be
adequately reflected in national legislation. In case of Czech
Republic some further adjustments to current legislation will
have to be made.

o Quickly after the JI phase started there was a demand for
projects coming from both neighboring states and from over-
seas. In such a case it is difficult for potential investor to find
his counterpart (project realizator) directly. The Czech gov-
ernment was asked whether it can submit or offer some pro-
jects for JI, but as there is no register of such projects oper-
ated in Czech Republic, it is difficult even for us to identify the
projects. For such a purpose we are considering the support
for establishment of a platform, where both supply and de-
mand for projects could be presented and both partners
could easily find each other. There are some proposals, such
as independently operated registry of projects or project of-
fice, which could also help with preparation of necessary
documentation (under the methodical supervision of the Min-
istry of environment) and which could be financed by a small
share (in terms of per cent) of the value of the credits to be
transferred, but these ideas must be concretized.

Partially separate treatment of projects was selected in case
of Prototype Carbon Fund of the World Bank (PCF WB). The
arrangement in the Czech Republic is that there was a Host
Country Agreement signed on the level of the government
and following this, two other agreements will be signed with
the Czech Energy Agency and State Environmental Fund,
which will work as implementing agencies and will be submit-
ting concrete projects for approval. The PCF activities have
also a significant learning effect.

In case of Joint Implementation the crucial question is
whether this mechanism fulfilled its expectations and really
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serves as an additional and valuable source of financing of
projects with considerable environmental effects. Unfortu-
nately the answer is not easy and from the experience in the
Czech Republic the JI seems to be slightly confusing ap-
proach.

At the beginning it was widely believed, that sell of the emis-
sion reductions resulting from projects could be the right
source of additional financing, which can turn financially diffi-
cult projects into a better shape and would result in a growing
interest from project realizators. Unfortunately three major
factors make carbon financing not as perfect as it seemed at
the beginning.

JI procedures- too complicated?

The first is a complicated procedure and international re-
quirements for JI. The project realizators (in case of Czech
Republic for example municipalities) have difficulties to un-
derstand all requirements set by UNFCCC. Independent vali-
dation and further verification requires involvement of accred-
ited bodies (mostly consulting firms or persons from abroad)
and all this significantly contributes to very high administra-
tive costs connected to preparation of the project. It finally re-
sults in no interest in small projects, where the costs of the
project are often higher that the revenue from credits. Also
the question of additionality is often discussed, because the
potential in countries like Czech Republic is due to techno-
logical and environmental progress already limited and if the
requirement of additionality is applied too strictly, this poten-
tial in fact becomes very close to zero.

Price - strong incentive?

The second important factor is a price. Generally said, the
carbon financing does not help to solve the problem with fi-
nancing of the installation, because the investment costs are
so high that carbon financing represents an insignificant
share on total costs (only in case of some specific projects,
such as landfill gas, the ratio between investment and poten-
tial revenue is relatively good) and thus no surprise that pro-
ject realizator is simply paying attention to financial sources
on the basis of its importance. The bigger potential seems to
be within the industry, but as this sector will be partially cov-

6 EU emissions trading - a challenge?

Emissions trading represent an economic instrument, which
is often supported by economists as being the cost effective
approach in reaching the given target. In the Czech Republic
there is no (aside of a few theoretical studies) experience

ered by the new EU emissions trading directive, this could
lead to interaction of these two instruments.

Revenue availability

Another important factor is that revenue is often not available
in advance (some programs offer advance payments), but on
delivery basis. This in reality means that project realizator
has to finance the project from non-carbon sources anyway
and can get some additional revenue afterwards. Whether
this is the right way how to boost the projects is really a ques-
tion.

All this together lead to confusion both from the side of po-
tential project realizators, which often feel that the whole
process is complicated, expensive, risky (legal treatment of
agreements, coverage of risks) for the price they are getting,
but also from the side of investor countries which do not see
a significant progress in works and ask for more cooperation.
The criticism also focuses on the role of consultants which
profit from project preparation and from the advantage that
they are internationally much better known (and stronger)
than local companies, which are in number of cases able to
deliver similar outputs for much lower price.

Project based emissions trading — a solution?

One of the potential solutions (together with following the
Track | approach as soon as possible) could be a so called
“fund financing” or “project based emissions trading”, which is
an approach where instead of following complicated JI rules
and transfer of ERUs the adequate amount of AAUs is sold
on the basis of Article 17 emissions trading and the revenue
is used to financially support projects delivering emission re-
ductions. If the host country has a necessary institutional
structures for such a purpose (which is in case of Czech Re-
public a State Environmental Fund for example, which is cur-
rently supporting projects in various areas by grants or soft
loans), it could help to solve a number of problems, including
support of small scale projects, because they would not have
to be considered at once as a uniform portfolio. This option is
going to be seriously discussed in near future in Czech Re-
public.

with emissions trading yet, which can be one of the reasons
for reserved position of some businesses and population.

From this point of view the approach the EU has taken by
preparation of the EU wide emissions trading on the level of
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companies (installations) represents a real challenge for not
only the current member states, but for accession countries
of course as well. However, the position of EU emissions
trading within the environmental policy is not easy.

The first key point is the current position of the Czech Repub-
lic in greenhouse gasses emissions. This point was already
discussed above, but actually represents a background on
which all discussions about the EU directive will be made. It
is necessary to understand that position of current EU mem-
ber states is different from the position of the most of the ac-
cession countries (including the Czech Republic). In the EU
the level of emissions that has to be achieved was already
agreed and there is a consensus on this target. Then it is un-
derstandable that the governments are searching for instru-
ments for reaching this target. They prepare complex Climate
Change policies, combine various instruments and even if
they are facing both practical and political problems in its en-
forcement, there is a kind of understanding that target should
be reached.

Emission surplus - an issue for consideration?

As was described above, this is not the case of country with
emissions surplus. The only consensus already agreed is in
case of Czech Republic the Kyoto target and national target,
which are both already, met and will probably be not
threaten. To achieve consensus on additional target, such as
relative target (as described at the beginning) is extremely
difficult, especially if country is facing such a difficult stage
such as EU entry. The EU emissions trading has thus a more
complicated position then in current member states, because
was designed to achieve a certain target. It does not solve
the situation when the target is already met (from the eco-
nomic point of view there is no scarcity). The natural question
of the corporate representative will be why he should be in-
terested in entering such a scheme if he does not need to re-
duce the emissions and in case he has (he gets a target be-
low his current emissions), why (if the country is already in
compliance).

This means that introduction of EU trading scheme should be
supported by some logical arguments other than that it has to
be implemented anyway because it is a part of the EU legis-
lation. The crucial point here is that the EU proposal does not
allow the distribution of the emission surplus down to individ-
ual installations (over-allocation), because it does face prob-
lems with strict state aid rules. So even if companies would
probably welcome this option (in fact the reduction of emis-
sions was caused by a decrease of their production), they will

be allowed to be allocated up to the amount needed or in-
cluding some expected growth.

Another complication in understanding the scheme is that it is
necessary to differentiate between Kyoto flexible mecha-
nisms and EU emissions trading (the EU scheme is from this
point of view a domestic instrument) — for a non-experienced
audience there is a lot of misunderstanding and misinterpre-
tation and at the end it all represents a kind of nonsense.

The Ministry of environment was aware about the EU direc-
tive and tried to follow its development, but as only an acces-
sion country was not able to influence its preparation. At the
finalization of the directive there is a little space for present-
ing comments, but as the directive is now almost ready (dis-
cussed in European Parliament) this represents more less a
formal rule. The positive thing was that some experts of ac-
cession countries were already involved in some European
Commission working groups on climate change issues, and
participation of a Czech expert proved to be very valuable for
discussions in Czech Republic and defining our position.

Position of the industry

The key factor will be a position of the industry. As was al-
ready mentioned above, their position will be depending on
how advantageous the scheme will be for them. Their re-
served position might be based on the doubts whether the
emissions trading does not represent another “hidden” in-
strument for regulation.

The often-presented reason for interest of firms from acces-
sion countries in participation in the EU scheme is that their
abatement costs are below the EU level and so they can re-
duce emissions and sell the reductions. This is a logical ar-
gument, but is based on several assumptions. The first is that
abatement costs are lower than in the EU, which is probably
true, but as there are no data available, it is difficult to esti-
mate the difference. The important factor will be of course a
price.

The positive factor is that no need to reduce emissions at the
moment could be an advantage in terms of testing the trad-
ing. As this instrument was never used in Czech Republic be-
fore, there is no experience of installations of taking the re-
sponsibility for developing strategies of emissions reduction
with a possibility to buy or sell emissions on the market. En-
tering the EU scheme in the early stage could, together with
the incentive based on the difference of abatement costs,
help firms to get used this instrument, communicate with the
firms or market intermediaries and develop strategies for op-
timalization of abatement costs. This is the advantage the EU
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firms do not have — they will be required to reduce emissions
from the very beginning.

For the Ministry of environment this approach represents a
potential way how to get industry interested in entering the
scheme and supports rather the cooperation than opposition.
For such a purpose the Ministry of environment established
an emissions frading group consisting mainly of corporate
representatives, where the implementation of the directive
will be discussed in much detailed manner. This discussion is
trying to reach two targets — firstly to communicate with firms
during the implementation phase and cooperate with them on
solving factual problems and secondly to become informed
about their reservations or comments which then can be
used for defining governmental position and can be even
used with discussions with the European Commission. The
same intensification of the discussion will be needed in case
of other relevant ministries or stakeholders. The series of
workshops and information sources is planned for such pur-
pose.

Implementation of the scheme

Once the political agreement is achieved, or more probably in
parallel, the factual problems connected with implementation
will have to be solved. Agreement on the philosophy of the
trading is one side of the coin, practical implementation the
other. Similarly to current member states the Czech Republic
will have to solve issues such as administrative and institu-
tional arrangement of the trading, data quality and availabil-
ity, legal matters, position of the trading among other instru-
ments, allocation etc. Here the problem can appear due to
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1 Recent developments regarding sectoral energy efficiency and climate change

mitigation policies

Nowadays Estonian energy strategy and policy is based on
the following documents:

o Sustainable Development Act;

o The Estonian National Environmental Strategy;

o National Environmental Action Plan (NEAP), approved by
the Government in May 1998; the NEAP for 2001 - 2003
was approved in 2001;

e National Program on Reduction of Pollutant Emissions
from Large Combustion Plants (for 1999 -2003);

e The Long-term National Development Plan for the Fuel
and Energy Sector, adopted by the Parliament in 1998,
updating is ongoing;

e FEnergy Conservation Target Program, adopted by the
Government in 2000;

o Implementation Plan for the Energy Conservation Target
Program, adopted by the Government in 2001;

o Development Plan for Housing Sector (2003-2008);

e Act on State Program on Greenhouse Gases Emission
Reduction for the years 2003-2012. (in Parliament)

Sustainable Development Act sets the most general princi-
ples for sustainable development and therefore forms the ba-
sis for formulation of national and regional policies and pro-
grams also in energy sector.

The Estonian National Environmental Strategy, approved by
the Parliament already in 1997, is the basic document for the
policy-making process in the field of environment. The strat-
egy envisages, among other priorities, the following goals:

o to reduce the environmental impact of the energy sector;

o to direct energy policies towards energy efficiency tech-
nology development programs;

e more extensive use of renewable energy resources and
reduction of greenhouse gas emissions.

In the National Environmental Action Plan (NEAP), adopted
by the Government in May 1998, there are defined concrete
conceptual, legislation, organizational, educational, training

and also investment measures for reaching the objectives set
in the National Environmental Strategy. To take into account
changes in Estonian economy and to specify the needed ac-
tions, the Ministry of Environment organized the revision and
updating of the first NEAP. As an outcome of this process,
the NEAP for 2001 - 2003 was prepared. In June 2001 the
document was approved by the Government. The implemen-
tation process of the NEAP is in progress.

In July 2000, the Government issued an order approving the
National Program on Reduction of Pollutant Emissions from
Large Combustion Plants (for 1999 - 2003), which is ap-
proximating the EU Directive 88/609/EEC. According to the
Program emissions of pollutants from large combustion
plants should be reduced substantially each year.

At present, for updating the energy policy goals of Estonia,
the Ministry of Economic Affairs and Communications has
started the process of drafting new Long-term Development
Plan of the Energy and Fuel Sector. The draft plan was pre-
sented to the Government in the first half of 2003.

Regarding the direct strategy documents on energy effi-
ciency, in January 2000 the Energy Conservation Target
Program was adopted by the Government. The Program had
the following general objectives:

o ensuring the security of supply for the end-user at an op-
timum price of energy;

o decreasing environmental impacts;

¢ harmonizing the economic development and reduction of
regional differences.

Implementation Plan was followed after the Energy Conser-
vation Target Program (IPECTP). In March 2001 the imple-
mentation plan was approved by the Government. Both the
program and the implementation plan cover the period 2001-
2005. Among concrete objectives targeted to energy effi-
ciency, there is a provision ensuring the decrease of the
emission of carbon dioxide by 8% as compared with the year
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1990, i.e. according to the Kyoto Protocol, by increasing the
efficiency of energy production and transportation by using
environmentally friendly fuels and by reducing energy con-
sumption in all sectors and households.

Implementation Plan for the Energy Conservation Target
Program includes ten projects for increasing the energy effi-
ciency. The main attention is just now paid to the following
projects.

o Development and implementation of program on eco-
nomically viable exploitation of biological fuels, other re-
newable energy sources and peat in energy production.

o Development of methods for energy certification of build-
ings.

o Development of methods for conducting energy audits in
industrial enterprises.

o Analysis of methods of measurement of energy consump-
tion and their link with energy consumption and consumer
behavior.

o Training on energy saving.

In February 2003 the Development Plan for Housing Sector
(2003-2008) was approved by the Government. If compared
to the previous similar strategy document, the Development
Plan for Housing Sector up to 2010, the newer document

provides more detailed plans for state policy in the field of na-
tional housing policy, concentrating on combining of state
support with market forces in this field. Regrettably, the is-
sues of energy performance of buildings are not considered
in these documents.

Conclusions on strategy documents

Energy conservation policy in Estonia has had different tar-
gets during last decade. In the beginning of 1990'ies the main
emphasize has been on more efficient use of fuels and con-
version from imported fuels to indigenous ones, mainly to
biomass and peat. During the next provisional period the
main attention has been on increasing of efficiency in heat
production and distribution processes. During last couple of
years the efficient end-use of energy has been gradually
more and more prioritized.

Climate change issues are under the consideration together
with energy conservation and efficient energy use issues in
the State Program on Greenhouse Gases Emission Reduc-
tion for the years 2003-2012. A comprehensive set of de-
tailed measures, majority of which are addressed within en-
ergy sector, has been worked out in the Climate Program.
The implementation is foreseen in close connection with the
Kyoto Protocol objectives.

2  Best practice policies and measures yielding ancillary socio-economic benefits

EU policy on energy efficiency in buildings and
corresponding plans and activities in Estonia

The recent policy developments in Estonia have been con-
centrated on accession to the EU and the requirements this
brings about for the energy sector. The approximation of EU
legislation in all fields is in its very final phase. In the end of
July 2002, the energy chapter of accession negotiations was
provisionally closed.

Regarding to direct issues of energy efficiency, on 27 August
2002 the Government approved Memorandum of Under-
standing to participate in the Community program SAVE for
the year 2002 and furthermore.

From the year 2003 Estonia accelerates the harmonization
process with EU directives in energy efficiency field. As Es-
tonia already fulfils main requirements of the SAVE directive,
much more attention has to be directed to the requirements
of directive on energy performance of buildings, particularly:

o setting up the energy performance requirements and the
general framework for calculation methodology of energy
performance of buildings;

o the application of minimum requirements on the energy
performance of new buildings and of large existing build-
ings that are subject to major renovation;

o energy certification of buildings;

o ensuring qualified and/or accredited experts to carry out
the energy audits.

As to energy performance calculations for buildings, there
has been prepared the voluntary Standard of Republic of Es-
fonia Calculation of Energy Use for Buildings (EVS
829:2003).

Table 1:  The upper limit for thermal losses (U-values),
W/(m2<&>°C)

Requirements

Building [ Estonia, | Estonia,
element | pefore | after | Latvia | Sweden | Finland
1999 1999

Walls 028 |0.16-0.2| 05 0.22 0.28
Roofs 0.22 0.16 0.5 0.2 0.22
Windows | 2.1 1.9 24 1.85 1.5




Country Report: Estonia

201

The table above shows a comparison between the heat per-
formance requirements for new buildings in Estonia (con-
structed before 1999 and after 1999) and compared with the
similar values in Latvia, Sweden and Finland.

The table shows that the heat performance values in Estonia
for new buildings are at the same level as the Nordic coun-
tries (Sweden and Finland), and Estonia has considerable
stronger values than in Latvia. On the other hand the heat
performance values are voluntary in Estonia in contradiction
to Latvia and the Nordic countries, which have mandatory re-
quirements.

In Estonia, there are no obligations for the building owner to
make energy audits, and an available database on real en-
ergy consumption of buildings doesn't exist. In spite of this, a
lot of energy audits have been carried out as well in public
(mainly municipal) and residential buildings.

Data on total heat consumption in residential and public
buildings are available from official energy statistics (see fig-
ure 1). From the middle of nineties a number of residential
buildings have been renovated for reduction of heating bills,
and as a result to these activities, energy consumption in
households has a strong tendency to decrease from the year
1998 (data are not corrected by annual degree days). Spe-
cific energy consumption in renovated multi family residential
buildings has been significantly reduced and a typical value
is now about 230-270 kWh/m2 per year.

Estonian Ministry of Economic Affairs and Communication
(MoEAC) has been initiated some projects to introduce re-
quirements of EU directive on energy performance building
and to prepare measures for implementation of them.

Estonian Energy Research Institute (OPET Estonia) in co-
operation with MoEAC has to disseminate information on EU
directive of energy performance of buildings and specify the
main new duties for local municipalities, for building owners,
construction companies and state institutions according to
the directive requirements.

Figure 1: Heat consumption in households and public
buildings

GWh per annum

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Development of methodology for energy audits, preparation
of forms for building certificates, and ensuring qualified
and/or accredited experts to carry out the energy audits are
the main issues of Danish-Estonian Sector-Integrated Envi-
ronmental Co-operation Program in the Field of Energy. In
frame of the co-operation project 28 energy auditors has
been educated. During the training session of auditors 10
test audits have been carried out. The project was financed
by Danish Energy Authority.

In 2003 Tallinn City Government and Tallinn Technical Uni-
versity included new chapters into their co-operation pro-
gram:

o preparation of energy certificates for municipality buildings

o setting up municipal database on energy consumption in
municipal buildings and

o pilot energy audits in some municipal buildings.

In 2001 Axovaatio OY/AX (Finland) together with OPET Es-
tonia prepared and published a brochure (63 pages) Energy
Audit Guide for Building. In 2002 also a smaller booklet (4
pages) was published. Both publications are available in Es-
tonian, Russian and English languages. The publication was
financed by Finnish Ministry of Environment.




202

Tiit Kallaste ¢ Villu Vares

3  Climate change mitigation and the use of the flexible mechanisms:

State of the art

Governmental institutions

The day-to-day work in the field of climate change and
abatement of GHG emissions is concentrated into two minis-
tries!, The Ministry of Environment (MoE) and The Ministry of
Economic Affairs and Communication? (MoEAC). In the juris-
diction of the Ministry of Environment there is the Estonian
Institute of Meteorology and Hydrology what is straightfor-
wardly engaged in long-term climate monitoring. It has the
permanent representative, who participates in the work of
World Meteorological Organization and also in the work of
Intergovernmental Panel of Climate Change. This links the
work carried out in Estonia with the international climate re-
lated institutions and vice versa. Estonia will get a straight
feedback from those authorities. The Euro-integration Bureau
in the Ministry of Foreign Affairs is eventually involved to cli-
mate change related seminars and workshops, however, this
is not continuous and regular.

The Ministry of Environment

For the development and implementation of climate policy in
Estonia a Governmental Climate Committee was established
in the Ministry of Environment in January 1995 which took it
upon itself to consider greenhouse gases (GHG) emission
reduction strategies and mechanisms for compliance with in-
ternational requirements fixed by the UN FCCC and its Kyoto
Protocol. The major task of the Committee was to prepare
the national plans based on the UN FCCC directives and
support the government to achieve the main targets set by
climate programs. Committee is responsible for all work in
the field of climate change mitigation domestically and inter-
nationally. The Committee nevertheless lacked an efficient
working institution such as a Secretariat on JI implementation
or a JI Project Preparation Facility, or any kind of a Steering
Committee. Consequently, up to present time the Govern-
ment is lacking the appropriate system of identification and
verification of future Joint Implementation activities. The Min-
istry of Environment is the Designated Local Focal Point of
UN FCCC and also for most of the international co-operation

In other ministries like, for example, the Ministry of Agriculture,
there is an advisor in the field of environmental protection. His re-
sponsibility is to hold all the issues related to climate change is-
sues as well. The Estonian practice is the advisors are participat-
ing in the governmental officials oriented activities like confer-
ences and workshops on climate change to build up the capacity.

The Ministry of Economic Affairs and Ministry of Transportation
and Communication were merged in 2002.

N

(except of BASREC Ad Hoc Group on Climate change) in the
field of international climate cooperation.

For the time being the committee’s responsibilities have been
transferred to several other entities in the Ministry of the En-
vironment, e.g. The Department of Foreign relations, also the
Department of Environmental Management and -Technology.

The person responsible for reporting of AlJ project’s results,
has been designated at the end of 1990ies in this depart-
ment. The main function of the post is to keep the records on
Al and JI projects, which are currently in process, also to
help the future JI projects to be selected out, verified and
launched. This person (unit) is responsible for the yearly re-
porting on the GHG emission reduction as a result of AlJ pro-
jects to UN FCCC Secretariat. Still, the data processing is
requested from the consultant.

As the Department of Environmental Management and
Technology deals with the practical issues of all the aspects
related with atmospheric environment, the AlJ and JI projects
have been decided to place under the jurisdiction of this par-
ticular department. This unit is identified, also as a Desig-
nated Local Focal Point under the jurisdiction of the MoE. It
works towards the fulfillment of Estonia’s commitments con-
cerning GHG emission reduction according to Kyoto Protocol
requirements. The responsibility of Estonia as an Annex |
party is also compiling regularly the National Communica-
tions under the UN Framework Convention on Climate
Change. Up to present time Estonia has prepared and han-
dled to UN FCCC Secretariat in Bonn three communications,
the last — Third National Communication was prepared in
November 2001. The Ministry of Environment is responsible
for the coordination, compilation and publishing of this work.

The responsibility of the ministry is also keeping track on all
international events like climate meetings, Conferences of
Parties (COP) and technical sessions (SBSTA'’s), also repre-
senting country in the OECD Environmental Directorate in
Annex | Expert Group meetings and workshops. The building
up bilateral co-operation agreements also belongs to the du-
ties of the Ministry of Environment. The Memorandum of Un-
derstanding is one out of many ways and forms to launch
closer international climate change mitigation co-operation.
Several MoU-s are in the process of preparation at present
time. The most recent MoU was signed with the Government
of The Netherlands on the 9" of Sept 2003.
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The Ministry of Economic Affairs and
Communication

The Energy Policy Department within the Ministry of Eco-
nomic Affairs and Communication (MoEAC) is responsible for
energy and climate co-operation policy issues, including en-
ergy efficiency and thus, indirectly the reduction of GHG
emissions. Measures to reduce CO2 emissions by improving
energy efficiency and to use wider renewable energy sources
fall under the newly adopted (1.07.2003) Electricity Market
Act in Estonia'. Energy Conservation Division within the
MoEAC was established for coordinating the conservation of
energy and the environmental protection in Estonia.

All the state level important strategic issues in the field of en-
ergy production and consumption are thus in the competence
of the MoEAC. This concerns the large-scale heat and power
production, which actually pose the biggest problems as for
GHG emission. Also, the local level energy planning is coor-
dinated by the same institution. The Energy Department
manages the Energy Conservation Fund, which is an impor-
tant institution in implementing the governmental policy in the
field of energy efficiency and related climate issues. The
Fund is used for financing of general studies on energy effi-
ciency, also for financing of some small-scale pilot projects in
energy saving. Still, financial resources of the Fund are
rather limited.

There is recently established a special institutional unit in
MoEAC dealing in direct way with climate issues related to
energy — The Renewable Energy Division, which is a part of
the Energy Policy Department. One of the major tasks in the
division is the promotion of renewable energy based projects
and to add the climate mitigation dimension to them. Also,
the current work in the frame of Baltic Sea Region Energy
Cooperation (BASREC) is in the sphere of responsibility of
the Renewable Energy Division. The head of the division
represents the MoEAC in the BASREC Ad Hoc Group on
Climate Change.

The responsibility of the Renewable Energy Division is also
the practical implementation of Kyoto Protocol and in particu-
lar the two major flexible mechanisms for GHG emission
mitigation - Joint Implementation and Emissions Trading. The
division performs those responsibilities in close co-operation
with the Department of Environmental Management and

1 It foresees the feed-in tariffs for electricity produced on the basis
of wind, biomass, landfill biogas and hydro-energy. The tariff's
rate is unfortunately tied to production cost of oil-shale based
electricity via coefficient 1.80, which does not create any signifi-
cant incentive for RES based power generation.

Technology of the Ministry of Environment. There has been
certain type of distribution of responsibilities in the field of
climate change mitigation. IN particular, The MoE is more
declined towards the international climate co-operation to
participate in the UN FCCC meetings, COPs, SBSTA meet-
ings, etc., to prepare international juridical texts and agree-
ments, like Memorandum of Understanding etc. The MoEAC
responsibilities are more towards the practical implementa-
tion of climate change projects via energy projects. It still,
have a strong component of international co-operation, in
particular in the Baltic Sea Region Energy Cooperation.

Joint Implementation and AlJ issues

Joint Implementation is defined as the least cost GHG reduc-
tion activities between Parties to Convention in Annex |
(those are the countries with GHG emission reduction tar-
gets).2 There will be therefore the buyer country that has high
emission reduction costs and a seller country, where the
costs of reducing emissions is low. In so-doing the buyer
country receive credits which may contribute to compliance
with their targets. The concept of Joint Implementation has
been incorporated into the Kyoto Protocol of the UN FCCC.
In principle, it is argued, this should allow for greater cost-
efficiency in meeting global targets, since abatement action
can taken first, where it is least costly to do so.

To give a definition of JI on the state level, it could be the
following. Joint Implementation on state level means that a
country (the investor country) where the costs of reducing
GHG are assumed to be high, invests in emission-reducing
measures in a country with lower reduction costs (the host
country) and is credited, in whole or in part, for emission re-
ductions in its own GHG accounts. In principle, agreements
on Jl are a matter for the individual countries disturbed.

To define JI on a company level means, that companies
may also be involved in finding JI projects or being responsi-
ble for transfers of technology, or as independent parties.
Companies are required to reduce emissions or pay taxes on
emissions of GHG at home, but may be exempt from taxes if
the company instead carries out emission-reducing meas-
ures in other countries. Companies will then be allowed to
increase emissions at home provided that they reduce emis-
sions in countries and regions where similar measures are
less expensive. This is called the project level Joint Im-
plementation.

2 Article 12 defines a CDM under which countries with targets (An-
nex I) may receive credits for funding JI projects which take place
in countries without targets (known as non-Annex | countries).
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There is also an option to use a wider definition of Joint Im-
plementation. It may cover more general co-operation be-
tween two or more countries on measures to reduce GHG
emissions where the costs are the lowest. In this type of JI it
is not necessary to measure the effects of individual projects,
but on national level. Possible measures to avoid GHG emis-
sions might include support for institutional development, im-
plementing economic reforms, apply financial instruments,
etc. At the First Conference of Parties COP 1 in Berlin in
1995 the Parties decided to launch the pilot phase of Joint
Implementation as the political and institutional situation
among the parties to convention was not ready to practical
implementation of accreditation of emission reductions be-
tween countries. The goals of such pilot phase projects are
primarily; to the first, to gain experience of how trans-national
measures and projects can gradually contribute towards ef-
fective reductions in total emissions and, second, to start
building institutions and gaining the necessary experience to
establish a framework for international co-operation in this
field. The pilot phase of Joint Implementation was titled Ac-
tivities Implemented Jointly (AlJ) to differentiate it from the JI.
During AlJ no emission reduction accreditation, which is the
main element of JI, was foreseen during the pilot (prepara-
tory) phase.

The Joint Implementation pilot phase (AlJ)

Thanks to good geopolitical location Estonia has historically
close relations to Finland and Sweden, many cultural, busi-
ness, science etc. contacts were established in the beginning
of 1990ies and particularly, shortly after regaining of Esto-
nia’s political independency in August 1991. Many activities
in the energy sector with the neighboring Nordic countries,
particularly with Sweden, started in the form of co-operation
projects to mitigate GHG emissions through common energy
conservation and energy efficiency projects shortly after the
Rio Conference in 1992.

Sweden has been a pioneer with its Environmentally Adapted
Energy Systems (EAES) Program among the parties to the
UN FCCC in implementing a rather impressive number of AlJ
projects in Baltic States, Poland and Russia as early as
1993. The Swedish Government initiated this program aimed
at mitigating climate change through improvement of the en-
ergy systems in the form of energy efficiency measures and
increased use of renewable energy sources. The EAES pro-
gram was actually one of the very first state level programs
aimed at the rapid and efficient implementation of the UN
FCCC in the world. The EAES Program was designed to be

in line with the AlJ criteria agreed upon at the first Confer-
ence of the Parties in Berlin in April 1995.

Estonia has participated in the Swedish agency NUTEK AlJ
pilot projects from the very start. The program was financed
by special allowances from the Swedish state budget. The
total program budget over the period 1993-1997 was 295
million SEK, which is around 42 million US dollars, of which
230 million SEK or ~78% have been used to finance favor-
able investment loans and the rest has been used for consul-
tancy in the whole region. These significant funds were allo-
cated to develop various types of energy projects leading to
cutting GHG emissions in above mentioned five countries
with economies in transition. In 1998, the governments of Es-
tonia and Sweden agreed on mutual co-operation on moni-
toring, reporting to Climate Secretariat and verification of the
results of these projects.

The general direction of the EAES program laid down from
the start comprises the following categories of projects:

e Conversion of heat production plants from fossil fuels to
the local bio-fuels;

o Energy conservation in district heating systems;

o Energy efficiency in the end-use in buildings;

o Comprehensive projects, which combined all three above
mentioned projects.

Objectives of first AlJ projects

For the first wave of AlJ projects certain objectives were set.
They could be listed as the following: To

o limit the emissions of GHG to atmosphere in a most cost-
effective way;

o provide loans to the AlJ projects at the local level for in-
creasing the efficiency in production, distribution and con-
sumption of preferably renewable energy for heating and
power generation’;

o facilitate a transformation to an ecologically sustainable
energy system subject to the condition of the Climate
Convention;

o build up climate related capacity at local, also at govern-
mental level;

o contribute to realization of cost-effective climate measures
by increased use of renewable energy sources both in
heat and electricity production, also to decrease energy
losses at distribution grids;

' The loan conditions are set extremely favourable for the host
country enterprises or municipalities; the loans are long term with
the payback period up to 10 years.
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o change to more energy saving consumption patterns;

o develop experience of Joint Implementation so that the
most important Kyoto flexible mechanism for Estonia can
become an efficient tool in donor/host country interna-
tional climate co-operation;

o develop a network for energy and climate co-operation in
the Baltic Sea region based on Kyoto Protocol target for
reduction of GHG emissions;

o contribute to increased awareness and knowledge in en-
ergy and climate field, aimed on decreasing the fossil fuel
use;

e support socially, economically and environmentally sus-
tainable transformation and development by increased ef-

ficiency in production, distribution and consumption of
heat and electricity;

initiate business co-operation between donor and host
countries companies and municipalities.

In conclusion it could be said that majority of above men-
tioned objectives were succeeded. Special attention has
been paid to capacity building at various levels in whole soci-
ety. Publications, training sessions at county level, also at the
governmental level has been successful. This all makes Es-
tonian experience very valuable for further implementation of
Joint Implementation projects.

4  Making the Kyoto mechanisms work: Challenges ahead

The management and coordination of the climate change
work in the country still needs further strong improvement. In
the frame of Estonian Climate program for years 2003-2012
the initiating of the central coordinating climate institution -
Climate Secretariat, responsible for UN FCCC and Kyoto
protocol implementation, is foreseen. The Climate Secretariat
will be built up on the basis of at least four governmental in-
stitutions; the Ministry of Environment, the Ministry of Eco-
nomic Affairs and Transportation, the Ministry of Foreign Af-
fairs and the Euro-integration Bureau. The Secretariat will
have the Expert Commission on implementation of UN FCCC
and Kyoto Protocol - Joint Implementation and Emissions
Trading, based on scientists, experts and consultants to as-
sist the Secretariat in methodological, also in pragmatic is-
sues related to implementation of Kyoto flexible mechanisms.
The Commission has been adopted by government and
started appropriate preparations already. The informal Inter-
ministerial Joint Implementation Steering Committee based
on SEI-Tallinn has prepared the ground for The Climate Se-
cretariat since 2000. It has introduced the closer cooperation
between above mentioned governmental institutions and
elaborated towards capacity building at the ministerial level,
also building up the contacts between relevant ministries, en-
trepreneurs and international Joint Implementation programs
like BASREC, ERUPT and PCF.

Estonia qualifies to the group of Annex | countries to UN
FCCC, which means country has fixed its GHG emission re-
duction to the first commitment period, 2008-2012. Since the
joining Kyoto Protocol the implementation of two relevant
Kyoto flexible mechanisms — Joint Implementation and Emis-
sions Trading foreseen in the protocol have been in the focus
of the Ministry of the Environment and Ministry of Economic

Affairs, Transportation and Communication. In the context of
Joint Implementation Estonia is qualified to so called host or
recipient countries as the country is currently in transition
from centrally planned to market economy. Estonia belongs
to the first group of countries planning to Join European Un-
ion, it may happen very probably in May 2004.

As for further plans Estonia is actively preparing to next Joint
Implementation projects. The appropriate MoU with Finland
is signed on the 17.12.2003 and the first two projects in the
category of conversion of heat production plants from fossil
fuels to the local bio-fuels have launched. The wind farm on
Pakri peninsula is in the pipe-line.

Also Sweden has launched a Call for proposals for next Joint
Implementation projects in summer 2003. Danish Energy
Agency and Danish Environmental Agency have prepared
ground for first JI projects in Estonia. Relevant studies have
performed during 2002 and 2003. The MoU is under the
preparation. The Netherlands governmental agency SENTER
has keen interest towards cooperation via ERUPT program,
the first contacts to introduce bilateral cooperation were initi-
ated in 2000, in 2002 the first JI project - wind farm, was pro-
posed to ERUPT by local developer. Further intensive coop-
eration is foreseen with The Netherlands.

To conclude, the long experience in cooperation with Nordic
countries in the field of Joint Implementation has now shown
the practical results. For the host country significant advan-
tages are evident; most modern technology transfer, im-
provement of environmental and political aspects, new jobs
created, mutually beneficial business and frade contacts
enlivenment developed.
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Emission Trading

The Estonian Government via the MoE and MoEAC is cur-
rently involved in active preparation of using the another
flexible mechanism under the Kyoto Protocol - Emission
Trading (ET). The EU Emission Trading Directive has been
introduced to various levels of decision-makers. Estonia was
included to the list of eight accession countries to pass the
capacity building seminars performed by Centre for Clean Air
Policy and Estonian Institute for Sustainable Development,
SEl-Tallinn. There has been keen interest shown up by en-
trepreneurs and developers of renewable energy projects in
Estonia. Further the MoE is focusing on practicalities related
to practical implementation of new EU Emission Trading
Scheme - the development of a National Allocation Plan and
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1 Recent developments regarding sectoral energy efficiency and climate change

mitigation policies

Improvement of Energy Efficiency and increase of utilization
of Renewable Energy in Georgia have great importance for
development of National Economy and Climate Change Miti-
gation as well that is conditioned by the following factors:

o Energy imports bear heavily on the economy;

o Ineffective spending of energy resources still takes place,
resulting from the improper use of energy saving tech-
nologies;

o Georgia has abundant renewable energy sources.

In spite of the fact that the words “improving of energy effi-
ciency” are found nearly in every document but the mecha-
nism of their implementation is not defined anywhere. It is
said in recently adopted Economy Development and Poverty
Reduction Program of Georgia that “The country’s depend-
ence on energy imports especially in winter has safety issues
attached. As a consequence it is necessary: to exercise an
efficient approach to reduce electricity costs — introduction of
energy saving technologies; to utilize renewable energy
sources (bio gas, small power stations, wind, thermal water,
solar energy). But in Georgia as in many other countries,
there is a disparity, in which the measures and technologies
promoted at the general policy level are not necessarily im-
plemented in practice. For today the legislative framework for
a positive resolution of these issues does not exist.

Completed, ongoing and planned projects aimed at Renew-
able Energy development are implemented mainly under in-
ternational / bilateral assistance. Among them the KfW and
GEF financed project “Georgia — Promoting the Use of Re-
newable Energy Resources for Local Energy Supply” should
be mentioned, the start-up of which is expected by the end of
2003.

The objective of the project is to remove the key barriers to
the increased utilization of local renewable energy resources.
The initial focus will be on promoting the use of geothermal
resources for heating and hot water supply and the use of
small hydropower for local electricity production. After suc-
cessful implementation of the first demonstration projects in
these sectors, other renewable energy sources can also be

incorporated. In addition, the activities are designed to be
replicated in a regional context for countries in the Caucasus
and in the broader CIS region.

The total costs of the proposed project were estimated at
USD 12.85 million, of which the GEF is requested to cover
the incremental costs of USD 4.3 million. Of this amount,
USD 1.80 million is allocated for the technical assistance and
USD 2.5 million for the establishment of a revolving Pilot Re-
newable Energy Fund and Credit Line managed by the KfW.
This latter amount will be combined with the EURO 5.0 mil-
lion donated by the Government of Germany to the Govern-
ment of Georgia for the promotion of local renewable energy
sources. The total amount of funds allocated for the estab-
lishment of the Pilot Renewable Energy Fund is therefore
approximately USD 7.5 million, of which USD 0.5 million (out
of the USD 2.5 million GEF contribution) will be reserved for
the establishment and operational support of the Fund and
USD 7 million for the actual capitalization of the Fund. Both
the GEF and the German Government inputs to the Fund will
be grants to the Government of Georgia, but with an obliga-
tion that the Government will continue to use the funds for
supporting the renewable energy investments in Georgia on
a revolving basis after the formal end of the project.

The total costs of the suggested first geothermal project have
been estimated at USD 3.94 million, of which the Municipality
of Thilisi is expected to cover USD 1 million and the private
sector some USD 0.4 million as an equity contribution to the
project. The rest is proposed to be financed primarily by a
soft loan (USD 2 million) through the Pilot Renewable Energy
Fund. In addition, the GEF is requested to support the project
with the grant estimated at USD 0.54 million to support the
establishment of a metering and consumption based billing
system. Supporting the establishment of a consumption
based metering and billing system and the condomini-
ums/home owner associations to facilitate heat and hot water
supply contracts between the supplier and the consumers at
the building level and sharing the costs of the first pilot pro-
ject otherwise is also foreseen.
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The total costs of the first 5-8 small hydropower projects
have been estimated at USD 7 million, of which the local pri-
vate sector equity contributions are foreseen to cover up to
USD 2 million. The rest is proposed to be financed by a soft
loan through the Pilot Renewable Energy Fund.

A specific working group will be created with an objective to
develop and facilitate the adoption of a National Renewable
Program to provide a coherent institutional, legal and regula-
tory framework for the long-term development of the Geor-
gian renewable energy sector.

In addition to the social and environmental benefits resulting
directly from the electricity, heat and/or hot water produced,
the project is foreseen to have, among others, the following
additional beneficiaries:

e Local small and medium size enterprises involved in re-
newable energy activities;

o Local population in the rural areas by the creation of new
employment opportunities.

Another program is a four-year Georgia Energy Security Ini-
tiative (GESI) launched in March, 2003 by USAID. GESI con-
sists of five main program components, including Credit Fa-
cility Development and Community Development Program.
Credit Facility Development will explore and develop ways to
provide financing to the private sector to spur energy project
development to support business and economic develop-
ment, including renewable energy, energy efficiency and
other energy using technologies (e.g., a new industrial proc-
ess). Community Development task endeavors to work with
communities to develop energy alternatives and natural re-
source management practices that, in turn, will relieve pres-
sure on forests and help stimulate economic growth. This
task will examine various supply-side options for power gen-
eration in communities. Options to be considered include, but
are not limited to: mini-hydro, biogas digesters, solar water
heating, photovoltaic, small-scale wind energy, and geother-
mal.

Out of mentioned large programs there is a number of RE
and EE projects implemented in specific sectors.

Under USAID funding PA Government Services — Georgia
has already implemented the following projects:

o 20 kW micro hydropower plant in village Makho (Khelva-
chauri region, Ajara);

e 20 kW micro hydropower plant in village Sulori (Vani re-
gion, Imereti, western Georgia);

o 24 m2 solar collectors in Bolnisi (southern Georgia);

o 150 kW mini hydropower plant in village Surebi (Guria,
western Georgia).

There are no major biomass based energy production plants
or bio-fuel production developments existing or foreseen in
the nearest future. The only applications are 5-10 m2 volume
ambient temperature individual biogas installations built by
farmers with the help of several enthusiasts from Bioenergia,
Ltd, Konstruktori, Ltd. There are about 70 installations of this
type already built.

In the framework of NATO Science for Piece Program the
High Technology National Center of Georgia has developed
an effective small-scale bio-energetic unit for the reprocess-
ing of cattle breeding wastes, resulting in the production of
biogas and electricity. Since 2000 seven units have been in-
stalled at small farms in different regions of Georgia. Biogas
systems were constructed and successfully tested within the
scope of the World Bank and USAID projects. In accordance
with the Presidential decree # 878, 08.31.01 a plan has been
developed for implementation and demonstration of 200 bio-
gas plants in the mountainous regions of Georgia.

After successful implementation of the first units big interest
have arisen. But the problem is that pilot units have been
granted to the farmers and after completion of above men-
tioned projects there is no available funding for new candi-
dates. Practically absence of supportive credit line for farm-
ers makes development of biogas production problematic.
Cooperation level between High Technology National Center,
other companies active in this field and governmental struc-
tures is insufficient. Biogas program within the Ministry of Ag-
riculture and Food is not developed yet, its adoption with cor-
responding budgetary funding will then need at least a year
and implementation will start in 2005 earliest.

Recently the High Technology National Center of Georgia
has got a financing from International Scientific-Technical
Centre for the project “Development of Waste-less Biotech-
nological Cycle for Reprocessing of Municipal Solid Wastes”
with power generation purposes.
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2  Best practice policies and measures yielding ancillary socio-economic benefits

Residential sector represents a field with huge potential of
energy efficiency improvement. Projects aimed at buildings
renovation should demonstrate low-cost/no-cost simple en-
ergy efficiency measures for homes, community and munici-
pal buildings. Unfortunately there are no operating energy
utilities in this sector. Some private companies are installing
heating systems for individual apartments and buildings.
Some NGOs and among them Georgia Energy Brigades
(GEB) provide advises, training and immediate relief for the
population. GEB program involves the repair of doors and
windows and weatherization with silicone strips to reduce
heat losses and conserve energy in public buildings and low-
income households. The GEB work hand in hand with local
government and existing community, residents, environ-
mental groups or local NGO already involved with the target
populations, to ensure sustainability of the work once their
own involvement is minimized or ended.

In 2003 GEB has implemented a project in a frame of com-
munity mobilization in East Georgia financed be Mercy Corps
foundation. As a target group community of Internally Dis-
placed Persons from Abkhazia had been chosen.

The project aimed to mobilize local community of IDPs’ to
solve jointly their own problems relating roofing and increas-
ing energy efficiency of their dwellings themselves. Project
also aimed to develop skills of community members in im-
plementation of insulation and weatherization works; to make
them familiar with energy efficiency and environmental is-
sues. The community involves 18 Family, 72 persons (chil-
dren, old and disable people included) and functioning kin-
dergarten for orphanages (45 children and 16 persons of

staff).

At the kick-off meeting the community members became fa-
miliar with aims, structure and budget of project and future
plan of activities, task schedules and different responsibilities
of community members. Then they were trained by experi-
enced volunteers of GEB, after which they carried out all in-
sulation works in their dwellings and in dwellings of disable
community members as well.

During Implementation of the project, in a matter of mobiliza-
tion of interested persons from other refugees’ community
and dissemination of leaflets amongst them the meeting at
Ministry of Refugees and Placement was held. GEB informed
representatives of other refugees’ community on running pro-
ject, energy efficiency issues and Georgian Energy Brigades
programs, disseminated leaflets invited them to visit the
building of renovated kindergarten to assess work implemen-
tation and get necessary skills.

With the purpose of widen dissemination information
amongst refugees several meetings with “Assist Yourself*
have been held. This NGO works on the matter of refugees’
problems and issues monthly newspaper “Khidebi” (Bridges).

During project implementation GEB have established close
relationship with different governmental organizations, private
companies, NGOs that facilitated to awareness rising proc-
ess among different stakeholders, among them Ministry of
Refugees and Placement, Georgian Technical University,
Municipality of Thilisi - in decision on preparation for winter of
municipal buildings to make consider insulation works, Minis-
try of Fuel and Energy etc.

3  Climate change mitigation and the use of the flexible mechanisms:

State of the art

Ministry of Environment and Natural Resources Protection is
responsible for fulfillment Georgia’s commitments to the
UNFCCC and elaboration climate change policy as well. Min-
istry carries out day-to-day work through the National Agency
on Climate Change (NACC).

First version of Climate Change Mitigation Policy was pre-
sented in the National Environmental Action Plan (NEAP),
which was prepared under financial support of World Bank
and adopted by the Presidential Decree #191 in 2000. Based
on the results obtained during preparation of the Initial Na-

tional Communication NEAP considers implementation of
GHG mitigation policy and measures including:

o Improvement of energy efficiency in power generation,
transmission and distribution and end use;

Development of renewable energy sources;

GHG abatement measures in transport sector;

e GHG abatement measures in industry.

Analyzing the first National Greenhouse Gas Inventory po-
tential fields for climate change mitigation have been identi-
fied, mainly in energy sector, and a number of projects pre-
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pared by NACC under UNDP/GEF financing. Even though
some of them had a significantly high internal rate of return,
investors did not take them up. Non-economic project barri-
ers — consisting of inadequate policies, institutions, legal
framework, and lack of innovative and development oriented
financial institutions, and human capacity were a major con-
straint to attracting foreign investment.

Mitigation projects based on biomass utilization including
wastes are not developed at the necessary level, inter alia,
due to the data gaps in Inventory. Started in June 2003
UNDP/GEF financed regional project “Capacity Building for
Improving the Quality of Greenhouse Gas Inventories
(Europe/CIS region)” will help participating countries and
Georgia among them, to reduce uncertainties and improve
the quality of inventories for subsequent National Communi-
cations (mobile combustion, solid waste treatment, enteric
fermentation and fugitive emissions have been identified as
the priority sectors) by strengthening institutional capacity to
prepare inventories and establishing a trained, sustainable
inventory team. This, in turn, will allow countries to improve
national strategies for reducing greenhouse gas emissions.

Georgia as a Non-Annex | country is eligible for Clean De-
velopment Mechanism (CDM) because (1) it ratified Kyoto
Protocol, (2) expressed its willingness to voluntarily partici-
pate in a CDM project activity and (3) specified Designated
National Authority (National Agency on Climate Change with
the Ministry of Environment and Natural Resources Protec-
tion). Since CDM activities at the international level have
been launched recently (after COP-7) naturally Georgia has
not established necessary institutional arrangements and ca-
pacity for CDM operation. Absence of effective capacity to
competently address issues relating to project approval, co-
herently articulated national, sectoral and technological priori-
ties and transparently defined sustainable development crite-
ria, CDM processes will incur prohibitive transaction costs.
These issues constitute, inter alia, the primary responsibility
of the Designated National Authority (DNA), draft of regula-
tions of which has been recently prepared and is currently
being under consideration.

Duties of DNA among others will include:

o Building in-country capacity for participation in CDM;

o (Creation of necessary legislative basis for launching
CDM; operationizing;

o Development of potentially CDM projects, especially at
the initial stage, and facilitating to creation of necessary
investment environment;

o Monitoring of projects implemented in Georgia under
CDM;

o Facilitating participation of Georgian representatives in in-
ternational structures, expert groups etc.;

e Participation in preparation of Sustainable Development
National Strategy.

Georgia is participating in the Project “Eastern Climate
Change Network (ECCN)* supported under the European
Commission's Synergy Program through the Energy Effi-
ciency Centre Georgia (NGO). The main objectives of the
ECCN are to:

o Increase energy supply security in the countries involved
by improving the energy efficiency;

o Contribute to the implementation of the UNFCCC Kyoto
Protocol in the participating countries;

o Establish the Eastern Climate Change Network on the ba-
sis of existing local Energy Centers and Agencies;

e Encourage the ECCN members’ position in the fast grow-
ing market created by the Kyoto Protocol's flexibility
mechanisms;

o Create and prepare a database of priority projects aimed
at climate gas emission abatements in CEE and CIS
countries;

o Transfer of know-how, information exchange and training
to ensure the necessary local capacity building;

o Disseminate and promote formats and procedures for cli-
mate gas abatement certificates;

o Develop targeted twinning within the Network and with
possible investors.

In the framework of the project EEC Georgia has prepared a
number of project proposals:

o 20 MW wind farm in Poti region;

e 40 MW wind farm in Batumi region;

o Mobility management in Thilisi main avenues;

e Introduction of high capacity buses &fuel switch;

o Mirashkhany green field SHP;

¢ Rehabilitation of Kabaly SHP;

o Thilgaz - Rehabilitation of natural gas distribution system;

o 100 small biogas digesters in Akhaltsikhe region;

o DH pilot project (Saburtalo & Didi Digomi);

o Rikotula green field SHP;

o Improving electricity supply and social-economic condi-
tions for Thilisi population.
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4  Making the Kyoto mechanisms work: Challenges ahead

Importance of participation in CDM is emphasized in above-
mentioned Economy Development and Poverty Reduction
Program of Georgia. It is said in chapter Strategic Priorities
that “in conformity with the requirements of the Kyoto Proto-
col, efforts will be made to establish the Clean Development
Mechanism”.

Georgia's current priorities include strengthening its capacity
for CDM, raising awareness on climate change and CDM is-
sues, development of technical capacity to assess GHG re-
duction potential for the whole country as well as for different
sectors of the economy. The government also would like to
evaluate impact of strategic economic activities on GHG
emissions and the country’s needs of GHG “allowances” for
sustainable development of its economy as a background for
decision making on transferring of the CERSs.

For development and implementation climate change policy
using CDM opportunity Georgia has to built necessary ca-
pacity including:

o Capacity on CDM including assistance in strengthening of
Designated National Authority and to develop a portfolio
of possible CDM projects;

o Local capacity in GHG emission modeling and assess-
ment of sectoral mitigation potential;

First step activities will include:

o Interagency consultation process on CDM strategy, in-
cluding a national awareness raising campaign targeting
high-level decision makers and parliamentarians for the
formulation of strategies and programs in climate change
policy; The consultation process should result in the de-
velopment of an action plan;

o (Creation of a core group of local experts who will be able
to identify CDM projects, prepare the project design
document, develop and validate project baselines, and
carry out verification and monitoring of projects. This is to
be achieved through appropriate training and provision of
methodologies, and through hands-on coaching of the ex-
perts so that they develop actual experience in each of
these areas.

These activities will be resulted in the following outcomes:

o Action plan on setting up the CDM institutional infrastruc-
ture, including:
= timetable, division of responsibilities of various sectoral
ministries;

= recommendations on the development of an internal
infrastructure to handle CDM within sectoral ministries;
= on-the-job training on CDM issues of officials at each
relevant ministry, and business association;
= recommendations on main criteria for selecting and
approving CDM projects;
= recommendations on baselines issues;
= procedures for monitoring, verification, and certification
of CDM projects
o Trained experts who can perform monitoring and verifica-
tion of CDM projects;
o Potential CDM projects with preliminary project descrip-
tion and justification, including baseline and financial as-
sessment.

Georgia is looking for multilateral, bilateral cooperation to
build necessary capacity and participate as a host country in
CDM. Ministry of Environment and Natural Resources Pro-
tection applied to the World Bank’s Prototype Carbon Fund to
participate in its program, Government of Japan - to become
the partner of the program to facilitate the CDM capacity
building process in host countries.

Georgia has representative in CDM Executive Board (alter-
nate from CEE region), Georgian expert is included in roster
of experts for desk review of new baseline methodologies.
However increased participation in CDM EB structures (cor-
responding panels, accreditation (assessment) teams, etc.) is
desired [1].

Experience of CDM process shows that there are no Desig-
nated Operational Entities in CEE region, number of high-
level experts in CDM is limited. Development of CDM pro-
jects with assistance of experts from developed countries,
which are not necessarily familiar with the circumstances of
specific countries and therefore need more time, will lead to
increase of project costs. The same can be said regarding
western DOE.

Another critical issue is determination and approval of base-
line. Project developers can use approved (by Executive
Board) baseline methodologies, but for the time being there
is only 1 baseline methodology approved by the Meth Panel
on baseline and monitoring methodologies of the EB out of
14 proposed [2]. Not approved baseline methodologies need
changes or they are rejected. If the situation will not be
changed, CDM project developers will face big problems re-
garding baselines.
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Some of the listed goals can be achieved in the framework of
recently announced TACIS project “Technical assistance to
Armenia, Azerbaijan, Georgia and Moldova with respect to
their Global Climate Change commitments”, which is ex-
pected to start in January 2004. This project aims at assisting
these countries with the development of the necessary insti-
tutional and technical capacity to comply with the UNFCCC
and participate in the Kyoto Protocol and its Clean Develop-
ment Mechanism. The governments of the beneficiary coun-
tries have identified several areas where additional assis-
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1 Recent developments regarding sectoral energy efficiency and climate change

mitigation policies

Renewables

The New Electricity Act' (2003) and its price setting decree?
set green electricity purchasing obligation above 0,1 MW,
and set relatively high fixed price (17,41 HUF/kwh=6,8 euro-
cent3). However, as there is no price differentiation in har-
mony with needs of different RES technologies, both bio-
mass and wind became attractive for investments. So far
only half a dozen wind turbines have been built, experts es-
timate that over 300 MWs are just about to ask for authoriza-
tion. (About biomass: see JI chapter.)

Building renovation

The Széchenyi Plan (SZT)* was an important source for re-
newable and energy efficiency investments with a special fo-
cus on households. In 2001, out of the total 13,2 million, 5
million euros® were allocated for around 3800 household pro-
jects. In 2002 9,9 million euros were allocated to 7800
household projects out of the 13,2 million. For 2002 it could
resulted in 286 TJ energy saving and 1,2 million euros/year.
The rest of 2002 application received 3,2 million euros, sav-
ing 874 TJ and 4,1 million euros per annumé.

In 2003 the program used up its annual budget of 14 million
euros by July. 2370 projects were supported, out of which
2200 were households. Applications by the households were:
energy loss capture measures, renewables. Main other cate-
gories of applications: public lighting, district heating (produc-
tion/transport side), energy conservation of municipals, re-
newables, audit, awareness raising.

T CXV Act of 2001: Hungarian Electricity Act (2001. évi CXV
torvény a Villamosenergiardl)

2 No.56 GKM Decree of 2002 (29 December) on rules and prices
for electricy production falling under purchasing obligation
(5672002 (XI1.29) GKM rendelet az atvételi kbtelezettség ala esd
villamos energia atvételének szabalyairol és arairdl)

3 1 euro=255 HUF (august 2003) www.mnb.hu

4 National Development Program

5 2001 average: 1 euro=256 HUF

6 Energy Centre: Evaluation of the 2002 Energy Saving Program’s
result (2003) (Energia Kdzpont: Gyors értékelés a 2002. évi En-
ergiatakarékossagi Program eredményeirdl)

The eligible household projects were co-financed up to 30%
of total costs. In spite of a relatively fast and easy decision
making process and administration, the very long transfer pe-
riod after the decision proved to be a significant problem for
the non-household applicant. For households strict and costly
rules became an obstacle.

Block house program:

In Hungary 14% of the 4 million apartments are blockhouses,
built from the middle of the 60’s on. Over 2 million people (20
% of the population) live in these apartments. At least
550 000 apartments need renovation. The problem is very
complex due to wall heat loss, and insulation and heating
systems being outdated. Most of these apartments are con-
nected to outdated and expensive district heating systems.
Experts estimate’ that 5-26 % energy saving could be easily
achieved in district heated buildings. In the fall of 2002 the
government started to work on a 15-year long concept on
block —house renovations. 480 million euros would be needed
per annum. The concept builds on self contribution, as well
as new loan opportunities. It has not been accepted yet, and
the elaboration was been slowed down since March 2003.

T Kovatsics, Istvan’s presentation (EGI) at IFC HEECP2 workshop,
2002 (Kovacsits, Istvan: IFC HEECP2 workshop, Pécs, 2002)

8 Prime Minister's Office, Governmental Deputy: Our Home in
Europe/Pillars of the National Housing Program January 2003
(Miniszter EIndki Hivatal Kormanymebizott: Otthon Eurépaban/ a
nemzeti lakasprogram pillérei)
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2  Climate change mitigation and the use of the flexible Mechanisms: State of the art

Overview of climate change legislation

Climate change mitigation legislation is forming very slowly in
Hungary. A Permanent -ministerial Committee on Sustain-
able Development Inter was founded in the early 90’s', but
despite of its name it completed ad hoc, mainly administra-
tive tasks (like reports to the UN). The first step - after ratify-
ing the UNFCCC? - was taken late in 2002 when the Hungar-
ian Parliament decided on joining to the Kyoto Protocol (KP)3.
However, while a climate change strategy was approved in
20004, the majority of it was cancelled in 2003 as none of the
tasks listed in the strategy had been completed. By the same
legal step® an Inter-ministerial Committee on Kyoto Mecha-
nisms KM-TKB) was created to deal with all kind of climate
change mitigation policies, with a special focus on Kyoto
Mechanisms. So far this is the highest level governmental
body dedicated to the Kyoto Mechanisms (KM). The third im-
portant part of the above mentioned Decree was a call to the
“effected ministers to elaborate sectoral, long -term strate-
gies in order to comply with the Protocol...”.By 2003 August
nothing public has yet happened.

Assessment of the development of the Hungarian
climate mitigation legislation

Generally speaking we can say that development of the
Hungarian climate change policy corresponds to the state of
the country. Namely: creation of environmental legislation is
driven by EU’s requirements, but very slowly and lacks care-
ful consideration. Business groups and companies react on

No. 1024 Governmental Resolv of 1993 (2nd April) on the Funda-
tion of Permenant Committe on Sustainable Development
(1024/1993 (IV.2.) Kormany hatérozat a Fenntarthaté Fejl6dés
Tarcakozi Allando Bizottsag megalkaitasarol)

LXXXII Act of 1995 on the Announcement of the UNFCCC (1995.
évi LXXXII. Térvény , az ENSZ Eghajlatvaltozasi Keretegyezmé-
nyének kihirdetésérdl)

No. 49 Resolve of Parliament of 2002 (19th July) on Accession to
the Kyoto Protocoll (49/2002.(VI1.19) OGY hatarozat, az ENSZ
Eghajlatvaltozasi Keretegyezményben Részes Felek Konferen-
ciajanak 1997. évi harmadik Ulésszakan elfogadott Kiotdi Je-
gyzokényvhoz torténd csatlakozasrol)

No. 2206 Governmental Resolve of 2000 (13th September) on
Hungarian Climate Change Strategy (withdrawn in 2003) (
2206/2000/(1X.13) Kormanyhatarozat a klimavédelem magyaror-
szagi stratégiajarol)

No. 2045 Governmental Resolve of 2003 on the Fundation of
Kyoto Mechanisms Related Inter-ministerial Commitee (
2045/2003. (Ill.27) Korm. Hatérozat az ENSZ Eghajlatvaltozasi
Keretegyezményben Részes Felek Konferenciajanak 1997. évi
harmadik (lésszakan elfogadott Kiotoi Jegyz6kényven
meghatarozott egyes feladatok végrehajtasa érdekében tarcakozi
bizottsag felallitasarol)
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changes in the external environment (Kyoto process, EU leg-
islation, etc) faster than the public administration. (e.g. work-
shops on ETS, JI, etc are carried out by power plants, indus-
trial energy consumers, and consultant companies, see also:
JI part) Climate change related decisions within the admini-
stration are mainly lead by short term economic interest. So
far there has not been any horizontal, overall review and long
term planning or strategy carried out that sectors and minis-
tries could base their climate change activities and legislation
on. Energy sector is by far the most active green-house-gas
emitting sector.

Kyoto Mechanism Inter-ministerial Committee
(KM-TKB)

Members (with voting right) are the following:

o Ministry of Environment and Water (its state secretary is
the chair)

o Ministry of Economic Affairs and Transport (its state sec-
retary is the co-chair)

o Min. of Home Affairs

o Min. of Foreign Affairs

o Min. of Health, Social and Family Affairs,

o Min. of Agriculture and Rural Development,

o Min. of Finance

o Prime minister’s Office

Green organizations can delegate one member with consul-
tation but without voting right. The mandate of KM-TKB is to
deal with the following issues: To

o coordinate governmental tasks related to the flexible
mechanisms;

¢ estimate joint implementation (JI) project proposals,

o assist the formation of a Hungarian position on the EU’s
Emissions Trading System (EU ETS),

o elaborate and propose a regulation on joint implementa-
tion.

Assessment of the work of KM-TKB

The TKB holds meetings on an ad hoc basis if there are is-
sues to be discussed. It does not have any decision making
right, but plays an important coordination role. Its mandate
should be clearly defined and broadened. The most active
members are the Min. of Environment and Water (KvWM),
and the Min. of Economic Affairs and Transport (GKM).
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Before its formation decisions on whether to support JI pro-
jects! were made without any formal (!) consultation with the
related ministries and interest groups - both endorsement
and approval were issued almost automatically to projects
presented. No official, written evaluation was prepared about
the project proposals before the KvWM issued the letter of
endorsements and approvals. Since its formation? the KM-
TBK has dealt mainly with JI regulation and concrete pro-
jects. A Jl regulation draft has been elaborated and accepted
by the members, but it has not yet come into effect3. Decision
making on new* JI project proposals has been being sus-
pended until the regulation becomes into power. As a leading
notion the GKM is very much supportive of projects attracting
investments (that also helps to ease the pressure on the cen-
tral budget) with no regard to environmental concerns, while
the KvWM does not have the capacity to study and evaluate
the projects.

This has led to a situation where short term economic inter-

ests dominate over long term economic®, environmental® and
international” interests.

KM related capacities

Capacities in the public administration
to deal with Kyoto Mechanismsé:

KvwWM's permanent secretary of state is the chair of KM-
TKB, the head of a department? is the secretary, two per-
sons deals with climate change related issues, one of
them exclusively.

GKM's permanent secretary of state is the co-chair in the
KM-TKB, one person at the department of energetic, and
one at the minister’s office full -time deals with Kyoto Pro-
tocol and EU- Emissions Trading Systems related issues,
but not exclusively.

B~ w N
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By support of a JI project we mean the issue of letter of endors-
ment (Loe) and/or letter of approval (Loa).

May 2003

By 10th august 2003, however the deadline was 30th May 2003.
By “new” we mean: presented to the KvVM to get letter of en-
dorsment after the fundation of the KM-TKB.

Selling ,low hanging fruits” for immediate cash.

Real green —house-gas capture.

Endangering Hungary’s compliance with the Kyoto Protocol com-
mitments.

All the listed ministries delegate one person to the KM-TKB. We
list here just the administrators that officialy have half or full time
assignement to deal with climate change issues, or those that are
active at these field.

Department of International Environmantal Politics (Nemzetkozi
Kornyezetpolitikai Féosztaly)

In Min. of Foreign Affairs (KUM) two persons deal (not ex-
clusively) with climate change legislation of the EU and
thus with Hungarian legislation as well.

In Min. of Agriculture and Rural Development (FVM) one
person deals (not exclusively) with sinks issues.

Other governmental bodies / agencies
that have assignment / staff:

In Hungarian Energy Office (MEHI)'" two persons deal
(not exclusively) with project based activities, EU’s ETS,
national allocation plan (NAP) preparation.

In Institute of Environmental Management (KGI)!'': Two
persons working on inventory and will work on registry.

In the Energy Centre (EKP)'2: until September 2003 one
person deals (not exclusively) with KM and EU ETS.

Consultants with assignment from governmental bodies

System Expert Consulting Ltd.: Prepared the 3 National
Communication of Hungary to the UNFCCC.

The Hungarian Centre for Environmental Economics
(MAKK)®: Overview of EU ETS for the KvWM. Prepared
proposals for the KvWM regarding the registry.

Capacity building activities™ directly
related to KM and EU ETS:

From the side of public administration or with its active par-
ticipation four main events took place in the period of 2001-
2003.

In December 2001 HEO organized a “kick off” conference
on JI with the participation of governmental officials, for-
eign and domestic investors, experts and effected
groups's. Over 100 participants heard lectures and par-
ticipated in the discussion on the second day.

Just before this event there was an expert group meeting
with intense, in depth discussions.

In November 2002 HEO organized a carbon forum for the
interested and effected groups on carbon finance. It was

10HEO (www.eh.gov.hu ) is the regulator of the energy sector. Con-

sumer protection, regulation of market players and energy price
preparation are its main roles. The price setting body is the GKM.

KGI ( http://www.kvvm.hu/kgi) is a background institute of the

KvWM.

12EKP ( www.energiakozpont.hu )is the Hungarian energy effi-

ciency, environment and energy information agency. It is the ad-
ministrator of energy efficiency and renewable funds.

8 MAKK (www.makk.hu ) works as consultant for companies and

for KWWM as well.

4 We list here only activities that are realed to public administration.

We do not list here NGO activities, however they are numerous.

15 http://www.eh.gov.hu/magyar/indexf.htm
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intended to be the beginning of simulation-game of a fu-
ture carbon market and its effect on emitters.

o |n March 2003 the second phase was held".

o In May 2003 the biggest lignite fired power plant, Matra,
organized a forum on emissions trading. Presentations
from all side, and round table discussion was organized
with the participation of around 100 invitee.

e In June 2003 EU/Center for Clean Air Policy organized a
two day long seminar on the EU ETS, hosted by the big-
gest electricity market role player, the electricity whole-
saler MVM2,

However the KvWM was an invited participant on all events,

so far only one informal expert group meeting was organized

by the Min. of Environment on the JI legislation with the par-

ticipation of a dozen invited experts. The KvWM should play a

much more active role.

Joint implementation projects- evaluation

Interests in JI has significantly increased since the second
half of 2001. In 2002- august 2003 nine LOE (for all applica-
tions) and eight LOA were issued. Decisions on two projects
are suspended, and one application was withdrawn. Seven
projects were proposed to the Dutch Senters, two to Mitsubi-
shi Co. and one to the World Bank’s Prototype Carbon Fund.

Three of these project* are fuel switch from coalllignite to
biomass and natural gas. These three project will use
930 000 -1 030000 tons of biomass (mainly wood, partly
woodchips and some wood waste) annually in the period be-
tween 2004-2010. The electricity generation capacity on
biomass basis will be under 50 MW in all the cases. Yearly
ERUS that the power plants state in their project document
total in 450-500 thousand CO2 eq. per annum (2008-2010).

General evaluation and highlights of the
biomass fuel switch projects:

Positive outcomes

o Expensive, uneconomic, dirty coal technologies will be
changed.

o Demand for biomass will increase its price and probably
its value as well.

' http://www.eh.gov.hu/magyar/indexf.htm
2 MVM. Hungarian Electricity Works Co.
3 www.senter.nl

4 AES Borsod Power Plant at Kazincbarcika (Senter), Pannon
Power Power Plant at Pécs (PCF), Bakonyi Power Plant at Ajka
(Senter),

5 ERU: emission reduction unit achieved by the projects during the
first commitment period

Renewable share in Hungary’s electricity production will
increase according to the Hungarian target set earlier in
19996 modified later’and the EU’s target®.

Very good, intense learning experience for all parties.
Companies (not only the three project developers) under-
stand carbon finance much better.

A Kyoto Mechanism was used.

Areas of concern

Not the most advanced technologies will be transferred.
Very simple changes will be carried out. The technology
transfer function of JI is not exercised.

None of the projects will utilize biomass with cogeneration
technology. Burning biomass for electricity generation
only is not the most efficient way.

Coalllignite use was based on domestic sources. All three
project contains partial fuel switch to natural gas. 75% of
natural gas is imported. In this way these projects in-
crease sensitivity (natural gas fluctuation), while decreas-
ing security of supply.

All three projects would be financially feasible without car-
bon finance, due to relatively high feed in tariff®, so addi-
tionality is highly doubtable. All the power plants have
been acting under pressure to comply with SOz emission
regulation set in 199810 and modified later'" according to
the EU's LCP directive'2. Meeting with regulatory re-
quirement cannot be additional action. Two out of the
three were ongoing projects.

Experiences gained by the pilot project were not used by
the government. Increased business activities did not re-
sult in capacity increase in related ministries and govern-
mental bodies. Regulation and guidelines have not been

6

7

8

To double the electricity production by renewables to 50 PJ/year
by 2010.

No. 1107 Governmental Resolve of 1999 (8th October) on energy
saving and energy efficiency strategy to 2010 (1107/1999. (X. 8.)
Kormany hatarozat 2010-ig terjedd energiatakarékossagi és en-
ergiahtékonysag-novelési stratégiarol)

2001/77/EC OF THE EUROPEAN PARLIAMENT AND OF THE
COUNCIL of 27 September 2001 on the promotion of electricity
produced from renewable energy sources in the internal electricity
market

No. 24 Decree of GKM of 2003 on on changes in Decree 56/2002
(24/2003 (1V.24) GKM rendelet a 56/2002 GKM rendelet
modositasarol)

10 No. 22 Decree of KTM on Exceeding the Limit of Air Polluting

Substances (22/1998. (XI. 26.) KTM rendelet a levegé szennyezd
anyagok hatarérték tullépésérdl) /' No. 21 Governmental
Decree of 2001 (14th February) on Air Quality Protection

(2172001 (1.14) kormany rendelet a levegd védelmérdl

""No. 10 Decree of KvWM (11th July) on Large Combustion Plants

(10/2003 (VII.11) KvWM rendelet a nagy égetémUivekrdl)

1280/2001/EC LCP directive
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elaborated. Decisions were made without careful, inde-
pendent evaluation.

o The use of JI - carbon finance in this way is near to “har-
vesting low hanging fruits”.

o Public hearing/consultation process’ were not serious’ in
any of the cases.

Other, high level, climate change related legislation

The National Development Plan is being written in this year.
Climate change related parts are the most doubtable ones
according to the EU Commission’s opinion, namely energy is

not placed at a high enough level, as it should be a priority
with bigger, fixed budget.

The other main challenge related to international funding is
the need of co-financing. Necessary governmental sources
have not been pointed, restructured according to the new
priorities in the NFT.

The National Environmental Programs (NKP2)for 2001-2003
and (NKP 23) for 2003-2004 contain a climate change chap-
ter. Without the NFT the sources are not secured. Generally
speaking forming the concept, and allocating necessary
sources is a very slow process.

3 Making the Kyoto mechanisms work: Challenges ahead

Governmental positions and priorities regarding KM

o So far no overall strategy or even guideline has been de-
veloped for the use of domestic P&Ms and KM, or on AAU
and ERU utilization/banking. In 2002-2003 a version of an
act on participation in KMs had been drafted, but finally
not approved.

o Based on the above (JI chapter), it is clear that Hungary is
willing to use all possibilities to attract foreign capital, es-
pecially in the case of the power sector that is under pres-
suret. As a result, there are far more JI project proposals
than had been expected before 2001. If further proposals
appear, guidelines should be elaborated and expert ca-
pacities should be employed for evaluation.

e August 2003 there has been no CDM project proposal
presented. This is mainly due to the fact that there are just
a few Hungarian companies (OTP Bank, MOL: Oil and
Gas Co.) that are able to make foreign investments, but
these are not interested in such opportunities. For this
reason the administration does not deal with the issue and
does have a position on it.

o EU ETS: Hungary has expressed its willingness NOT to
join the EU ETS until 30t June 2006, however this posi-
tion is being discussed within the government (between

By “serious” we mean: well prepared, advertised in time in a
broad enough audience.

No. 2066 Governmental Resolve (5th April) on Operational Pro-
gram of the National Environmental Program for 2001-2002
(2066/2001. (IV. 5.) Kormany hatarozat Nemzeti Kérnyezet-
védelmi Program 2001-2002. évi Intézkedési Terve)

No. 1117 Governmental Resolve (13th October) ont he Concept
of the 2nd National Environmental Program (1117/2001 (X.13.)
Kormany hatéarozat A masodik Nemzeti Kérnyezetvedelmi Pro-
gram koncepcidja)

Environmental regulation gests stricter, liberalisation process, se-
rious accident in Paks Nuclar Power Plant, etc.
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KvWM and GKM) and might result in a review of this posi-
tion. The main arguments are as follows: EU did not take
the accession countries’ special position into account, the
national allocation plan guideline is not ready, JI projects
in Hungary.

e EUETS and KM (JI/CDM) linking:

o The directive on linking the KMs and the EUs ETS and the
Hungarian position is being discussed in august. No posi-
tion has been reached as of 10t august.

Challenges ahead

e Due to changes in GHG inventory methodologies, Hun-
garian emissions must be recalculated. (This process is
underway.)

o Emission scenarios should be developed. While there are
intentions within both the KvWM and GKM to do this, ex-
cluding the review of the 3 National Communication to
the UNFCCC, no steps have yet been taken to do so. This
process should be led by KvWM, with active participation
of GKM, FVM, MEHi, the Energy Centre, companies and
NGOs.

o Necessary, highly supported transport infrastructure de-
velopment should be harmonized with climate change
mitigation objectives.

e Hungary's automatic® compliance with the 6% GHG emis-

sion reduction commitment must be revised. Due to

changed consumer behavior, transport emissions, very
low level energy efficiency this “safe” position started to
be highly doubtable from 2001 on.

Development of the national allocation plan (NAP) should

5 By ,automatic” we mean: without significant domestic actions, due
to the collapse of carbon intensive heavy industry back int he
early 90's.
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be commenced. So far no assignment has been given to
any of the related bodies.

o From the above described biomass and other JI projects’
point of view the linking of JI and EU ETS is crucial. This
is extremely important for a correct and effective NAP.

e The National Development Plan, its operation programs
and the 2 national Environmental Program’s energy effi-
ciency, renewable and climate change related parts need
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Introduction

The positive outcomes of the COP7 and the Accords of Mar-
rakech pave the way towards the implementation of the
Kyoto Protocol and to the cost-effective international coop-
eration in the GHG emissions reduction. A significant pro-
gress has been achieved during last years in developing
awareness, understanding and strategic approaches among
developing countries and EIT on how to use the opportunity,
which the KP flexible mechanisms provide.

Economies in transition (EITs) form heterogeneous group of
countries in respect to their economic development and
JIIET potential. Past of centrally planned economy is the
main common feature they have. Collapse of this economy in
the first half of 90s caused economic depression and conse-
quently decreased GHGs emissions (20% and more below
1990 reference levels). Since this time, the pace of economic
recovery, overall economic performance expressed as GDP
per capita, sectoral structure of economy, energy efficiency
and other factors influencing GHGs emissions has developed
very individually.

In Kazakhstan, a new Air Act, including GHGs emissions,
has been adopted (2002), which should enable, beside oth-
ers, to increase quality of national GHG emission inventories.
All participants agreed that proper legal framework is ex-
tremely important and that in some cases establishing of
such framework could be hampered by weak understanding
of the Kyoto Protocol in Parliament.

More efficient information channels are therefore needed to
enhance understanding of KP basics, including carbon mar-
ket at decision-making level both in government and industry.
This poor understanding also relates to decisions taken on
KP mechanisms at Marrakech COP. Annex | countries must
therefore have in place by 2007 their inventory systems
meeting given quality criteria (quality assessment limited to
the parts of the inventory pertaining to emissions of green-
house gases from sources/ sector categories from Annex A
to the Kyoto Protocol), they have to formulate their national JI
guidelines including additional criteria, set up registries of
transactions and submit supplementary information on as-

signed amount (any
RUSSIA -~ V‘Lﬂ_‘ ; ! additions to, and
'1-; 1, subtractions ~ from,
" £ e : assigned  amount)
| ey Pandiodar )
Sl |
'\ J?\'\-"""\_‘::‘) ASTAHA o Sl ¢ They can also vali-
{ -ﬁqhbhu' R T ST ] 'DE-H:'H'I'DH ; :
kS Cavnghandy® K o date and certify
.} o oo KAZAKHSTAN T e T"‘} ERUs generated at
{ their territory, if they
2 .cm r,.n-?-" have national ac-
A [ By QongyrBaykony) _'1\ S im A | creditation system in
Ay | * Oy rylsnda L
f o ooty Mimaty, place, which is inter-
&AL
g _\ i i : 15._,“,,.,,_ JH—? nationally  recog-
> = sy K,.\" e i nized.
w1

The group of EITs includes both JI and CDM countries; in
medium-term prospective certain EIT countries like Kazakh-
stan even intend to become Annex | Party. It means that de-
velopment of JI/IET options is very important for the whole

group.

As a first step, all
CDM and JI host countries that wish to do so should be able
to mobilize adequate domestic and external human capacity
and financial resources to assess the opportunities that the
Kyoto mechanisms might represent.
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1 Kazakhstan: Status of the economy

Kazakhstan possesses enormous untapped fossil fuel re-
serves as well as plentiful supplies of other minerals and
metals. It also has considerable agricultural potential with its
vast steppe lands accommodating both livestock and grain
production. Kazakhstan's industrial sector rests on the ex-
traction and processing of these natural resources and also
on a relatively large machine building sector specializing in
construction equipment, tractors, agricultural machinery, and
some defense items.

The global challenges of development have predetermined
the position of the world community that of uniting efforts in
identifying ways for further sustainable development. Ka-
zakhstan supports the above initiatives and pursues the pol-
icy based on the introduction of principles of sustainable de-
velopment into state reforms.

In the ten years of independence, Kazakhstan has not seen
its political stability threatened by political or ethnic conflicts.
Kazakhstan was also the first country to voluntarily abandon
nuclear weapons, which was a significant contribution to
global security. Other measures undertaken within the
framework of Central Asian cooperation focused on securing
stability in the CIS region, such as the “Shanghai Coopera-
tion Agreement” (the Republic of Kazakhstan, People’s Re-
public of China, the Republic of Kyrgyzstan, the Russian
Federation, the Republic of Tajikistan, and the Republic of
Uzbekistan) and the Conference on Cooperation and Trust
Building Measures in Asia have laid the foundation for a pol-
icy of trust, partnership and stability on the vast Eurasian
continent. As a result of domestic political reforms, Kazakh-
stan has built system, characteristic of the following:

¢ Division of governing powers into legislative, executive
and judicial branches;

o Transition to general elections for the head of the state
and the parliament

o Creation of infrastructure necessary for a market economy

o Formulation of legislation outlining the principles of a
multi-party system

o Legal equality of all ethnic groups

o Reform of the pension system

o Declaration of freedom of speech, censorship banned, ac-
tively functioning independent media and NGO sectors.

In 1995, the Constitution of the Republic of Kazakhstan (RK)
was adopted establishing new democratic principles for state
building, and protecting of the basic rights of citizens. The
economic system seems to have changes, with new budget-
ary and tax systems, the liberalization of prices and trade, re-
form of management systems and strategic planning ap-
proaches, which is reflected in the country’s Strategies and
Action Plans. In table below general figures at 2000 are
shown.

Table 1: General figures

Country Kazakhstan
Population Million 14.93
GDP billion 90 US$ 20.32
GDP (PPP) billion 90 US$ 69.37
Energy Prod. Mtoe 64.67
Net Imports Mtoe -29.83
TPES Mtoe 35.44
Elec. Cons. TWH 42.37
CO2 Emissions Mt of CO2 114.45

2  Status and perspectives of energy sector - The highest emitter of GHG emissions

Environment concerns of energy sector
Oil and gas supply

The economy of the Republic of Kazakhstan has traditionally
been geared to the productions of hydrocarbons and mineral
resources for shipment to Russia. Since the declaration of
independence in 1991, Kazakhstan has undergone economic
restructuring, privatization, institutional reforms and price lib-
eralization. The country has also faced debt problems as the
price of fuel imports moves towards world market levels but
fortunately possesses sizeable oil and gas reserves. An
overview of final energy consumption in recent years is pro-
vided in table 2.

Table 2: Final energy consumption by types of fuel, Mtoe

1993 | 1994 | 1995 | 1996 | 1997 | 1999*
Total (Mtoe) | 40.6 | 33.9 | 27.4 | 234 | 20.2 | 18.0
Petroleum

33.7 | 316 | 299 | 33.3 | 34.7 | 36.1

products
Coal 355 | 389 | 321|303 | 302 | 250
Gas 15.0 | 15.0 | 215 | 19.2 | 178 | 189

Electricity 158 | 145 | 161 | 16.7 | 17.3 | 18.9

Sources: International Energy Agency
and (*) Energy Data Associates

Between 1993 and 1997, the share of coal remained in the
range of 55-60 per cent of total primary energy supply and
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more or less paralleled the overall decrease in energy needs
during this period. Indigenous coal production decreased
from 5.2 Mtoe in 1993 to 32.0 Mtoe in 1997.

Currently, the giant Tengiz oil field and the Karachaganak
gas condensate field in northwestern Kazakhstan represent
two major projects for developing Kazakh hydrocarbon pro-
duction. Amounting to about 25 per cent of the total primary
energy supply, Kazakh oil and condensate output stood at
25.8 Mt in 1992, fell to 20.4 Mt in 1994, rose to 25.6 Mt in
1997 and reached 30.0 Mt in 1999 (an increase of 15.8 per
cent compared with 1998. This last result met the national
production target set by Kazmunaygaz, the State-owned oil
company). The dynamics of oil production and consumption
during last years is shown on figure 1.

Figure 1: Kazakh oil production and consumption
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The share of natural gas in energy consumption increased

from 15% in 1993/94 to about 20% over the period 1995-99

(figure 2). Indigenous production of natural gas totaled 9.8

Bcmin 1999, 18.9% in 1998.

Figure 2: Kazakh natural gas consumption and production
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Gas production zones and gas markets are distant from each
other and not well connected. The current Kazakh gas trans-
portation network supplies to only two regions of moderate
consumption: the southern market, Almaty (covering 52% of
total demand), and western market supplying 32% of its

needs. Only 13% of gas is taken by the north-eastern indus-
trial region, which is currently supplied via Russian gas pipe-
line. Total primary supply of energy per unit of GDP is about
3.5 times higher than in Western Europe but the supply per
capita is about 28% lower. Intensity of power consumption is
3 times higher in Kazakhstan than in traditional market
economies.

Electricity generation. Heat supply.

Kazakhstan's electrical power industry is affected by the
country's overall macroeconomic situation, ageing power
generation facilities, financial difficulties (non-payment of
electricity bills by industrial, residential and government con-
sumers), and general inefficiency. Over the period 1990-
1997, power consumption in the industrial sector decreased
drastically: 27% in the fuel industry, 37% in non-ferrous met-
allurgy, 39% in ferrous metallurgy, 57% in machine building
and 73% in the chemical and petrochemical industry. Be-
tween 1990 and 1999, total electricity consumption declined
by 50%.

Currently the Kazakh power system is characterized by:

o An uneven distribution of production plants (80% of the
electricity is generated in the northern region);

o Connection of the transmission and distribution networks
with two Russian grids (north-west and north) and the
Central Asian system in the south;

o A high proportion of power losses (15%) during transport
due to the country's geographic features.

Supplying heat and hot water to commercial and residential
customers as well as steam to industry using district heating
systems in cities and towns is a very common practice in the
CIS countries, where steam and hot water are usually pro-
duced in boiler-houses (HOB) or by CHS. Kazakhstan is no
exception to the rule and, within the territory, there are 42
central heating systems (CHS) in operation, which are sup-
plied with heat from 42 CHS and 24 big boiler houses. The
total installed capacity is 29,000 Gceal/hour and the overall
length of the associated network exceeds 5,000 km.

In 1990, total heat consumption amounted to 172 mio. Gcal.
Central heating represented globally 49% of the total heat
production, but this share reached 79% for the 25 most de-
veloped cities of the country. The economic crisis also af-
fected heat production, which in 1995 totaled only 158.3
Gcal. Of this amount 40% was produced by CHS, 10% by
boiler houses (i.e. 50% by central heating systems) and the
remaining 50% by autonomous heating systems.
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Table 3: Power and heat production 1990-2001

1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
Power Production, billion kWh 80.3 | 78.95| 76.03| 69.82| 66.4 | 66.6 | 59 52 491 | 475 | 51.6 | 553
Heat production, million Geal 59.2 | 58.7 | 58.9 | 63.8 | 976 | 829 | 766 | 63.1 | 669 | 63.3 | 655 | 62
Power Installed Capacity, GW  |17.916|18.013|18.000|18.459|18.352|18.327 | 18.172(18.133|18.142|18.133 | 18.101| 18.181

The share of the different fuels consumed by the heating sec-
tor varies significantly according to the region and the acces-
sibility of the resources. It is expected that the share of coal
in the future will be smaller and that the gas share will in-
crease.

Renewable energy sources (RES) in Kazakhstan

Renewable energy in Kazakhstan is presented by hydro, so-
lar, wind, hydrothermal and biomass energy. Their potential
resources may cover present and potential needs of the
country. RES application will provide for solving the following
issues:

o Improvement of environmental conditions;

o Improvement of social conditions at small settlements un-
connected to central power supply lines (in accordance
with the latest data in Kazakhstan 20 thousand small non-
electrified settlements);

o Substitution and saving organic fuels;

At the same time, RES have several disadvantages, such as
irregular daily and seasonal generation, which cause neces-
sity for application of duplicating sources and accumulation
units. Thus the cost of this energy and accumulation units is
rather high. But anyway RES can find their place on Kazakh-
stan’s energy market. Measures to overcome barriers to re-
newable energy should include:

o Introduction of RES to energy market with acceptable
prices, and creation of incentives for use of renewable
energy;

o Introduction of changes into construction norms for build-
ings;

o Expansion of bio-fuel use for transport and energy units.

Hydro power

Kazakhstan’s hydro potential is about 170 billion kWh a year.
Most part of the water and water-energy resources is located
in Eastern, South-Eastern and Southern regions. Out of theo-
retical potential of hydro energy (170 billion kWh), 62 billion
kWh can technically be used for industrial needs. Hydro
power plants are divided into large (over 30 MW), small (be-
low 30 MW) and micro (up to 50kWh) plants. Large plants

have several advantages as against small ones. Their energy
is cheaper, they can regulate frequency and voltage and efc.,
but at the same time they cause more damage to the envi-
ronment (flooding of large areas) and often conflict with other
industries (fishery, transport, melioration and other). Small
plants do not have these impacts. Investigation at 90 small
plants showed that only 21 of them are operating (with total
capacity of 78 MW) the others are destroyed. Out of 578 hy-
dro power stations 38 are large and 540 are small plants.

Wind power

Today, wind-power engineering is being rapidly developed all
over the world and is one of the main directions of energy
saving and transfer to environmentally clean and renewable
energy. Planned capacity of wind power units (WPU), for the
last ten years, increased 9 times and amounted to 20000
MW. Prices for 1 kWh, for this period, decreased from 15-20
cents to 5-7 cents.

One of the main advantages of wind power is short time for
WPU construction. Construction of WPU with capacity 1-2
MW, can be performed for 3-10 days, and WPU with capacity
10-50 MW can be constructed for 1-2 years.

Based on the existing data, we can assume that Kazakhstan
has considerable wind power potential, especially at “Dzhun-
gar Gate” and “Shelek Corridor” in Almaty Oblast. Wind
speed in these regions is from 7 to 9 meters/second and from
5 to 9 meters/second, respectively. The preliminary assess-
ments show that in “Dzhungar Gate” it is possible to con-
struct WPUs with total capacity 1000 MW, in “Shelek corri-
dor” this figure is a bit smaller. Closeness to existing electric
power networks, good correlation of wind season with de-
mand foe electric energy as well as local energy market
makes construction of WPUs in these regions very attractive.
It is necessary to note, that almost any part of Kazakhstan is
suitable for construction of WPUs.

Notwithstanding large potential for wind energy in Kazakh-
stan it is practically not being used, but for some small
WPUs, used for agricultural purposes. Based on the existing
meteorological data, fist sites were chosen for WPUs con-
struction (Electric Energy Development Program until 2030):
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e Dzhungar WPU - 40 MW;

o Shelekskaya WPU -140 MW;

o Saryozekskaya WPU -140 MW;
o Alakolskaya WPU -140 MW;

o Karoyskaya WPU - 20 MW;

o Shengeldinskaya WPU - 20 MW;
o Kurdayskaya WPU - 20 MW.

Total capacity of these WPUs will be about 520 MW with an-
nual production of 1,8 - 2 billion kWh. Investments will
amount to 500 mio. USD.

Solar power

Kazakhstan is located between 42nd and 55th degrees of
Northern latitude, and therefore can be considered as the
northern country. This situation is generally considered as an
advantage in relation to solar power. On the other hand, solar
power resources in Kazakhstan are rather stable and suitable
for use due to favorable climate conditions. Sunny hours
amount to 2200-3000 hours a year and intensity of solar ra-
diation is about - 1300-1800 kilowatt per square meter a
year.

Heat solar power is a renewable energy source, the most
simple for practical utilization, and the world experience
shows its competitiveness with other energy sources.

Geothermal energy

Analysis of geothermal resources in Kazakhstan shows that
their quality and potential for energy production is not large
enough. Agricultural use of geothermal waters includes heat-
ing of open fields, greenhouses and the processes. Two geo-
thermal wells near Zharkent have the biggest temperature
potential in Kazakhstan. Temperature of geothermal water in
these wells is about 960C and may be used for heating pur-
poses of the region. At present geothermal energy is not be-
ing used in Kazakhstan. But technical progress and available

and perspective technologies for utilization of thermal waters
may positively impact on future use of geothermal energy in
Kazakhstan.

Biomass and biogas energy

Biomass — is total mass of forest plants, organic wastes
from food processing, agriculture and other industries, such
as food industry, spirit industry, meat industry and etc. Bio-
mass in different forms is available almost in all regions of
the country, but so far no prognosis can be made on energy
and fuel production from biomass. Technologies of flamma-
ble gas and other chemicals production from biomass are not
being used in Kazakhstan. At the same time these technolo-
gies are quite common in other countries of the world (Brazil,
USA, China, India, EU countries and other) and probably in
future will be applied in Kazakhstan.

Among biochemical technologies, the most interesting for
Kazakhstan is microbiologic conversion with methane pro-
duction, or so-called anaerobic fermentation. During anaero-
bic fermentation, along with biogas, an organic leftover is
also being produced, which can be used as a very efficient
fertilizer. In Kazakhstan this technology is very rarely being
used due to large capital investments. Kazakhstan lacks for-
ests, and therefore wood-processing industry, main supplier
of biomass, is also not developed enough. Other industrial
supplier of biomass, suitable for gas and electric energy pro-
duction is rise straw. Kazakhstan produces large quantities of
rise, but the production is being gradually decreased.

Therefore, practical absence of biomass sources for indus-
trial production does not allow using this energy source for
industrial purposes. But in perspective, it is necessary to
consider biomass utilization for local needs and define the
most appropriate technologies for different regions of Ka-
zakhstan.

3 Process of the climate change mitigation and the use of the flexible mechanisms
in Kazakhstan will give environmental protection opportunity

Kazakhstan ratified UN FCCC in 1995 and actively partici-
pates in FCCC implementation. In 1998, Kazakhstan issued
the First National Communication; in 1999 signed the Kyoto
Protocol. Kazakhstan, in accordance with Article 4, para-
graph 2 (g) had notified the Depositary on 23 March 2000
that it intended to be bound by Article 4, paragraph 2 (a) and
(b) of the Convention. As a result of negotiations with coun-
tries of the 77 Group and China, in 2001, at COP-7, in Mo-
rocco, a decision was taken about the status of the Republic

of Kazakhstan in frames of the international negotiation proc-
ess on global climate. The Conference further noted that the
Depositary had informed the other signatories and Parties of
that notification, and that, upon ratification of the Kyoto Pro-
tocol by Kazakhstan and its entry into force, Kazakhstan be-
comes a Party included in Annex | for the purposes of this
Protocol in accordance with Article 1, paragraph 7 of the Pro-
tocol. The Conference of the Parties recognized that Ka-
zakhstan will continue to be a Party not included in Annex |
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for purposes of the Convention. Thus, the international com-
munity agreed that Kazakhstan has potential to become a
developed country and to contribute to Sustainable Devel-
opment. This considerably raises the international image of
Kazakhstan taking into consideration that the real status of
other NIS countries (apart from Russia and Ukraine) is not
defined yet. All parties recognize positive conditions in Ka-
zakhstan for conducting institutional demonstration projects
as well as GHG emissions projects with grant support from
donor-countries and international organizations, and invest-
ments from Annex-1 countries.

Domestic activities

In April 2000 the Kazakh Government established the Inter-
agency Commission (IAC) on Climate Change to ratify the
Kyoto Protocol and gain UNFCCC implementation; Climate
Change Coordination Centre (C4) was appointed as its work-
ing body. After recommendation of the IAC, the Ministry of
Natural Resources and Environmental Protection (MNREP)
developed methodology and procedures for annual inventory
of GHG emissions and sinks, based on the international best
practice. The inventories for 1990, 1992, 1994 and 2000
were reviewed by the IAC, and 1992 was defined as the base
year. According to the Ministry’s Report, total GHG emissions
in 1990 amounted to 352 million tons of CO2 equivalent, in
1992 - 324,6 mio. t., 1994 - 236 mio. t., 2000 - 152,5 mio. t.
(46% comparing to the base year 1992), and in 2001- 154,7
mio. t. (48%).

In accordance with recommendations of international institu-
tions and best practices “Guidelines for GHG Emission Re-
duction Project Preparation, Agreement and Approval by the
Government of the Republic of Kazakhstan” was developed
and approved by the MNREP’s Order.

Consolidate activity on launching GHG emissions reduction
projects was carried out to adopt flexible Kyoto mechanisms
to the national circumstances, and to create legislative basis
to attract foreign investments.

Benefits for Kazakhstan from ratification of the
Kyoto Protocol

o Investment attractiveness of Kazakhstan will transfer from
declarative to concrete form, and investments may grow
up to 200-500 million USD per year for the environment
protection projects in the field of preventing climatic

changes and mitigating their effects as well as other pol-
lutants;

o Implementation of these projects will have positive impact
on the health of the population, creation of new work
places, international image of the Republic, facilitate co-
operation of Kazakhstan with developed countries and
contribute to sustainable development;

o It is necessary to note that implementation of the Kyoto
mechanisms will establish conditions for attracting in-
vestments and involving national funds, accumulated at
different foundations.

¢ In case of CDM Kazakhstan can get new sound technolo-
gies for the carbon credits generated by the projects;

¢ In case of Joint Implementation, Kazakhstan can accumu-
late part of carbon credits or use GHG emission offsets;

e The accumulated carbon credits will ensure stable posi-
tion of Kazakhstan at the energy market and economic
safety of the country in the process of transition to a mar-
ket economy.

Benefits for Kazakhstan from ratification of the Kyoto
Protocol as an Annex-1 country

o Launching of JI projects on GHG emissions reduction.
The country will benefit through establishing additional
capacities in energy, industry and transport sector. Ex-
pected: technological benefits, due to retrofit installation of
new and more efficient equipment; environmental bene-
fits, because of introducing of renewable energy re-
sources and mitigating contamination of the environment;

o Additional investments and incentives in energy-efficient
economy, because enterprises will benefit from carbon
credits and external investments in projects implementa-
tion;

o Projects will allow the Government to get additional funds
to develop monitoring infrastructure on the national level;

o Government receives predictable and adequate financing
for capacity building from donors and international organi-
zations;

o Kazakhstan participates in GHG emissions trade;

o Direct investments in environmental protection projects;

o Accumulation of carbon credits and further participation in
CO2 market or use of the credits to protect the country’s
position on the energy market;

o Opportunities to implement programs on utilization of as-
sociated gas at oil fields.
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4  Best practice policies and measures yielding ancillary socio-economic benefits

In order to test the project cycle procedure and national mo-
dalities on GHG emissions reduction activity IAC gave pre-
liminary approval to two projects:

1. Harrikein Company project on utilization of the associated
gas at Kumkol field with the expected GHG emissions re-
duction about 500 thousand tons per year (planned in-
vestments — about 35 million USD).

2. Model project on energy saving at Uralsk CHPS, per-
formed by Japanese Government Company “NEDO” in
cooperation with the Ministry of Energy and Mineral Re-
sources of the Republic of Kazahstan (investments
amount to 15 million USD).

Prototype Carbon Fund (PCF) and Government of the Neth-
erlands expressed their interest in the first project. As for the
second project, on June 20, 2002 in Astana, New Energy and
Industrial Technology Development Organization (NEDO) of
Japan signed Memorandum of Understanding with Ministry of
Energy and Mineral Resources, Ministry of Environment Pro-
tection and Akimat of Western Kazakhstan Oblast. Under this
document the parties launched the project on construction of
the 25 MW gas-turbine power station in Uralsk. The project
cost amounts to 15 million USD, to be provided by Japan.
Kazakhstan will transfer to Japan the GHG emissions reduc-
tion units in the amount of 62 thousand tons of CO: per year,
during the period (2008- 2012), generated by the project. It is
necessary to underline, that this project's activity is consid-
ered as JI/CDM project, but not emission trading. The GHG
emissions reduction will be covered by the external invest-
ments: (Japan, the Netherlands or WB), or the own invest-
ments of the company. Implementation of such kind of pro-
jects creates conditions and instruments for more stable op-
eration of the energy enterprises, and development of favor-
able investment's climate, as well as stimulation of environ-
ment protection and GHG abatement projects.

Carbon Fund - as instrument to introduce flexible
market Kyoto Protocol mechanisms in Kazakhstan

Instruments have been already created and are being oper-
ated in the world for application of effective mechanisms of JI
and CDM on GHG emissions reduction on combat global
warming. The most striking example is the World Bank Proto-
type Carbon Fund and its components. A number of coun-
tries with economies in transition is creating or has already
created such structures, as for instance Russia and Latvia
have it. The USA has launched in spring 2003 a Program on
reduction and GHG emissions domestic trade with following

expansion and inclusion into international trade of GHG
emissions. In this connection 14 large companies of the
North America such as American Electric Power, DuPont,
Ford Motor Company, Motorola Inc. and other have joined
into association and a large brokerage company Natsource is
establishing a carbon ‘bank’.

Preconditions for operation of these mechanisms have been
created in Kazakhstan and two pilot projects have already
being implemented, and it’s high time to set up a projects re-
alization system focused on GHG emissions reduction mobi-
lizing external and internal reserves of gaining benefits by
more economic way for the state in accordance with strategic
aims for prosperity of Kazakhstan.

This chapter presents opportunities for integration of deci-
sions, adapted in Marrakech and Delhi, to the economy of
Kazakhstan through creation of an efficient system on GHG
emissions reduction on the basis of projects by involving a
wide range of interested parties by founding a Kazakhstan
Carbon Fund (KCF).

Strategic aims of KCF

Based on the above mentioned the strategic aims of KCF are
as follows:

1. To demonstrate how GHG emissions reduction resulted
from projects realization are financially beneficial out of
activity combining concern for the environment and a real
contribution into the sustainable development of Kazakh-
stan and promote to decrease expenses for GHG emis-
sions monitoring.

2. To support all interested sides including international and
national companies, Convention Parties to better subse-
quent development of their policy trends, business devel-
opment taking into account GHG emissions reduction by
using JI/CDM market mechanisms, and

3. To demonstrate a leadership reputation among Central
Asia countries as the country capable to work in partner-
ship with public and private sectors for mobilization of new
resources to solve global environmental issues via flexible
market mechanisms.

Structure and management of the Kazakhstan
Carbon Fund (KCF)

A scheme below depicts the Fund’s structure (figure 3). This
Fund will accumulate both financial and non-financial means
for projects realization and GHG emissions reduction in the
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form of carbon credits like ERU/CER and AA. On the one
hand it is supposed that the Fund’s investors will be coun-
tries-donors, participants of the Convention, international fi-
nancial institutes and companies, the Government of the Re-
public of Kazakhstan representing financial and non-financial
Figure 3: Structure of Kazakhstan Carbon Fund
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In fact, this inner system represents a mini market and GHG
emissions reduction, that are the main goods for exchange
and trade, meeting requirements of the Kyoto protocol. Par-
ticipants of the process are investors from both sides sharing
GHG emissions reduction resulted from projects that were
certified and verified in accordance with agreements signed
between sponsors and corresponding project applicants and
at this the role of the Government of Kazakhstan will be regu-
lating. Such mechanism in market conditions allows compa-
nies and countries-participants to mobilize additional re-
sources from all sectors for obtaining as a result sustainable
development and improving the environment in the global
scale and to use them effectively for emissions reduction
generated in JI/CMD projects in order to implement their
commitments under UNFCCC and Kyoto protocol.

Carbon fund should assume a legal status with the Charter
and Regulations developed. Aims and types of activities of
the Fund can be as follows:

¢ Management of projects portfolio and actions focused on
GHG emissions reduction including their preparation, im-
plementation and maintenance;

o Development, maintenance and dissemination of informa-
tion data base on GHG emissions reduction projects in
energy and other sectors of the RK economy;

o Formation and management of the fund’s rights (quotas)
for GHG emissions;

o Participation in organizing and conducting GHG emissions
and other NOxious gases inventory;

¢ Organization and conducting independent audits of GHG
emissions inventory outcomes and other NOxious gases
and GHG emissions reduction projects;

o Attraction and use of financial resources from various na-
tional, foreign and international sources in different types
for functioning according to aims and other trends of the
Fund’s activity;
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Participation in financing in different forms of projects and
actions according to aims and activity trends of the Fund;
Development and use of different financing schemes for
environmentally oriented projects and measures including
those that are focused on GHG emissions reduction;
Development and introduction of a concept, programs, ac-
tion plans on GHG emissions reduction;

Participation in developing normative and legal docu-
ments on registration rules, management, registration,
control over GHG emissions and other gases in accor-
dance with international standards and legislation of the
Republic of Kazakhstan;

Organization and implementation of scientific-methodical,
research and engineering-technical works on decision of
global, national and corporate environmental issues;
Publishing and printing activity under the theme deter-
mined by the aim and activity trends of the Fund;
Organization of conferences, seminars, exhibitions, pres-
entations, social research, participation in international in-
formation exchange, creation and sale of software under
the theme determined by the aim and activity trends of the
Fund;

Organization of personnel training, experience exchange,
trainee periods, extension courses under the theme de-
termined by the Fund’s aim;

o Formulation and presentations of projects with Kazakh-
stan business position and the country on the whole by
UNFCCC basic provisions and defense of their interests
in the frames of international negotiation process;

o Implementation of consulting activity including research
and production field;

¢ Organization and implementation of research, preparation
of recommendations on production and introduction of ad-
vanced energy saving technologies including national, in
Kazakhstan and abroad;

o Financial and other support to legal entities and citizens
participating in realization of projects, initiatives and pro-
grams meeting the aims and activity trends of the Fund.

In accordance with the above mentioned it is proposed to
start ratification process of the Kyoto Protocol in Kazakhstan
in three steps:

1. Address Parliament with a proposal to ratify the Kyoto
protocol, and submit all the necessary documentation
(2003).

2. Determine quantity commitments of the Republic of Ka-
zakhstan taking into consideration the sustainable devel-
opment interests and economic safety (2003-2005).

3. Agree the quantified emissions limitation and reduction
commitments of Kazakhstan with other Parties and ratify
the Kyoto Protocol, entering its Annex B (2006).
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1 Recent developments regarding building renovation sector

Institutional policy development

Experts have indicated several reasons why until the year
2000 in Latvia not enough attention was paid to the questions
related to housing sector:

¢ One of the reasons was the lack of human and financial
resources.

o Another important reason was the unclearness of institu-
tional structure because different questions regarding
housing were of competence of different ministries like
Ministry of Welfare, Ministry of Economy, Ministry of Jus-
tice and Ministry of Environmental Protection and Re-
gional Development.

In May 2000 the decision was made and it was decided that
all the questions related to housing policy become of compe-
tence of Building department of Ministry of Environmental
Protection and Regional Development [1].

As in 2002 new parliament was elected, new reforms started
due to which Ministry of Environmental Protection and Re-
gional Development was restructured and established Minis-
try of Environment and Ministry of Regional Development
and Local Governments. Due to reform Ministry of Regional
Development and Local Governments (established in Febru-
ary 2003) is responsible for development of housing sector
but Building Department of Ministry of Economy is in charge
for building sector.

Implementation of housing policy has been committed to two
institutions: State Agency “Housing Agency” and Technical
Unit. Housing Agency was created with the main objective to
implement unitary state policy of housing sector. Technical
Unit until establishment of Ministry of Regional Development
and Local Governments was institution under supervision of
Ministry of Finance. The main task of this organization is to
lead Housing project (for more information about project see
chapter 1.1.2.).

It is not clear now, which of two Ministries will be responsible
for energy efficiency and energy auditing issues in Latvia.

Sectoral policy development

One of the latest political documents developed in Latvia re-
garding energy efficiency is National Energy Efficiency Strat-
egy that was approved in the end of 2000 (November 21st)
by Cabinet of Ministers. The main objective of the document
is to set a group of energy efficiency measures for to reduce
primary energy consumption per gross national product unit
by 25% by 2010. As the main instruments how to reach this
objective are mentioned administrative methods, like regula-
tion of public sector prices and adequate investments in in-
frastructure enterprises, due to the fact that it will be difficult
for Latvia to change priorities from social to economic, reallo-
cating financial resources to energy production or consump-
tion sectors. Document affirms that governmental energy ef-
ficiency strategy is based on: informing the public, implemen-
tation of respective standards and economic motivation.
Mainly self financing energy efficiency improvement meas-
ures will be supported [2].

Another important document prepared regarding energy effi-
ciency and building renovation is Subprogram “Improvement
of Heat Efficiency in Buildings” in National Program on Con-
struction developed by Building department of Ministry of En-
vironmental Protection and Regional Development in 2001.
The Program is a set of activities to be accomplished by the
government in the area of construction. One of the subpro-
grams included in the Program is Improvement of Heat Effi-
ciency in Buildings. It comprises characterization of the exist-
ing situation, more accurate specification of opportunities to
save energy resources in buildings, including public buildings
and residential houses, analyses the necessary financial re-
sources for raising energy efficiency in buildings and payoff
period of the investment [3].

In September 20, 2003 Latvia will held a referendum for join-
ing European Union. If the outcome will be positive, Latvia
will have to adopt different EU directives. One of those will be
Directive 2002/97/EC on the Energy performance of buildings
that was approved on 16 December 2002.
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Regarding that on 14 of May the first draft conception report
was presented for public discussions. Conception was pre-
pared by Danish consulting company Rambagll in cooperation
with Latvian consultant and Building Department of Ministry
of Environmental Protection and Regional Development. The
objective of preparation of this conception was to provide all
the necessary information for Cabinet of Ministers of Latvia to
make decision about implementation of two EU directives:
EU SAVE directive 93/76/EEC and Directive 2002/91/EC on
Energy performance of buildings. Four different alternatives
have been proposed how Latvia could implement energy au-
diting system for buildings (more information about benefits
of the proposed auditing system is given in Chapter 2). Cur-
rently document is analyzed by different ministries and is not
yet accepted.

At the moment Building Department of Ministry of Economy
and State Housing Agency are developing documents for im-
plementation of Directive 2002/91/EC on Energy Perform-
ance in buildings that would be already one more step for-
ward after conception.

Financial instruments

According to the Housing Policy Framework Document
where is stated one of the main tasks — development of
mortgaging program and establishment of mechanism for re-
construction, renovation, construction, purchase by applying
for long term lower interest rate loans — Cabinet of Ministers
in 1997 approved a new conception Housing Construction,
Renovation and Modernization Long-Term Lending Concep-
tion. In the document are determined the main principles of
housing loans, prior tasks for establishment of lending sys-
tem for mortgaged housing and promotion activities of these
loans. Implementation of above mentioned conception was
delayed due to the lack of financial support however on June
2000 Cabinet of Ministers approved Housing Development

Lending Program, and the first phase begun in December
2001. During the first phase of this program two subprograms
were initiated: Housing project and Pilot program of housing
program. Housing project started in 2002 and is dealing with
legislation, institutional development and establishment of
guarantee system. The project is financed by World Bank
and is realizing by Technical Unit in Ministry of Finances. It
was planned to finish the project in 2004 however it looks
that World Bank will cancel the project due to several rea-
sons connected with organizational and financial issues.

In the framework of Housing project, study about energy effi-
ciency and housing component in Latvia was elaborated. 6
tasks were set for developers of the report to be looked at
and described:

Task 1 Breakdown of the Latvian Housing Stock, Energy
Saving Potential and Investment Calculation

Task 2 Booklet Development

Task 3 Proposals for the Development of the Legal Frame-
work to Introduce the Building Energy Audit in Latvia

Task 4 and 5. Development of Building Energy Audit Meth-
odology and Execution of Case Studies

Task 6 Proposals for the Development of the Housing Moni-
toring System in Latvia

In the same time in the framework of Pilot program of Hous-
ing program different financing mechanisms for multi-
apartment houses were developed and financial sources
were searched as well as loans for renovation of multi-
apartment houses, purchasing and reconstruction of apart-
ments have been issued. Pilot program was implementing
Latvian Mortgage Bank from 2001 to 1st quarter of 2003. The
second phase of Housing Development Lending Program
started in the end of October 2002 with the objective to im-
prove lending system and facilitate development of balanced
segment of different housing to the EU standards [4].

2  Best practice policies and measures yielding ancillary socio-economic benefits

In this chapter are described main benefits that will be
achieved due to implementation of the auditing system in
Latvia. The data have been taken from the conception docu-
ment [5] developed by Danish consulting company Rambgll
in cooperation with Latvian consultant and Building Depart-
ment of Ministry of Environmental Protection and Regional
Development however it has not been approved yet.

Four models for the energy audit schemes are proposed in
this document. Models for energy audit schemes are based

on assumption: all models need to be completed in two
phases: phase 1: 2004-2008; phase 2: 2009-2013.

o Model A: All buildings in phase one

o Model B: Large buildings in phase one

o Model C: As model A + integration of boiler inspection
with energy auditing of large buildings in phase one

o Model D: Voluntary energy auditing of large buildings in
phase one
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Effect analyses for the implementation of energy audits in dif-
ferent buildings shows that three types of savings have to be
taken into account: heat energy savings, improvement of en-
ergy efficiency of boilers and electricity savings and the pro-
portion between them in small buildings and large buildings is
shown in figure 1.

Figure 1: Savings of energy in case of energy efficiency

measures in buildings
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If to continue analysis of effects of energy performance in
buildings of Latvia, different picture is obtained for CO: re-
ductions in case of implementation of energy efficiency
measures in buildings of Latvia (see figure 2). Reason of dif-
ference between percentage of savings and CO2 reduction is
because of high potential of use of biomass in small build-
ings.

Figure 2: COz2 reductions in case of implementation of
energy performance in buildings in Latvia
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An analysis shows that during implementation of one of al-
ternatives mentioned above, which has to be taken into ac-
count, larger potential for fuel savings and CO: reductions is
in large (multi-storey) buildings. Analysis of effects is contin-
ued by calculations of socio-economic indicators, invest-
ments, employment indicators as well as tax revenues (see
table 1).

Table 1: Effects of energy performance in buildings in Latvia

Units Model | Model | Model
1€=0.62Ls | AorB C D

Socio-economic

Total MLVL 346 | 432 | 35
investments
NPV of changes | \, \/| 551 | -684 -55

in costs, total
Totalsaved | yghotvear | 338 | 414 | 34
CO2 emissions

Total extra CO2
reduction costs

LVLA CO2 -154 | 156 | -152

Job creation

Total salary

; . MLVL 121 151 12
costs in Latvia
Average LVL/year 3200 | 3200 | 3200
salary
Exira job Person years | 37800 | 47300 | 3800
creation

Tax revenue

Income tax MLVL 56 70 6
revenue
VAT MLVL 62 78 6
Total revenue MLVL 118 147 12

for state

According to results of calculation in case of selection of
Model A or Model B investments could be in range of 346
million LVL. It will create following advantages:

o Savings equal to 551 million LVL;
o 38000 new jobs;
o Total tax revenue will be 118 million LVL.

Better results (savings, employment, taxes) could be reached
by use of Model C, but it needs higher investments.

3  Climate change mitigation and the use of the flexible mechanisms

The main institution in Latvia that is appointed as responsible
for climate change mitigation is Ministry of Environment (pre-
vious Ministry of Environmental Protection and Regional De-
velopment). Department of Environmental Protection under
the Ministry is in charge for preparation of National Commu-
nication and other legislative documents concerning climate
change issues. Latvian Environmental Agency, which is un-

der supervision of Ministry of Environment, is assigned as
main institution that should annually report to the Conference
of the Parties about GHG emissions and removals in Latvia.

Other institutions that are dealing with the climate change are
State Hydrometeorology Board, Ministry of Economy, Minis-
try of Finance and Energy Department of the Latvian Devel-
opment Agency [3].
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Actual climate change mitigation programs
and policies in Latvia

The main actual climate change mitigation program in Latvia
is Climate Change Reduction Policy Plan that was developed
in 1997-1998. As this plan is outdated, Ministry of Environ-
ment until 15 December 2003 should prepare a new Climate
Change Reduction Policy Plan [6].

Still GHG emission mitigation in Latvia is not the primary goal
of policies and measures but rather a side effect. This means
that the Action Program for emission mitigation has not yet
been developed and adopted in Latvia [3].

However Latvia in 2002 ratified Kyoto Protocol to the
UNFCCC and later this year Ministry of Environmental Pro-
tection and Regional Development developed and the Cabi-
net of Ministers of Latvia approved Joint Implementation
Strategy [7] where the position of Latvia and the main tasks

Table 2: Action plan for JI activities

and mechanisms of work of institutions, activities, deadlines
and responsible institutions are stated.

The Regulation of the Cabinet of Ministers nominated Minis-
try of Environment as responsible institution for the imple-
mentation of the Strategy. The Ministry has set up the Joint
Implementation Commission as well as established Joint Im-
plementation Group. The Strategy of Joint Implementation for
2002-2012 includes sections as follows:

= Qoals, objectives and expected results of JI strategy;

= Activities to implement the set goals and objectives;

= Activities, deadlines and responsible institutions;

= Financing needed for implementation of activities;

= Procedure of submission and evaluation of the report;

= Two annexes with comparison between two tracks as
well as definitions.

For Action plan for JI strategy implementation see table 2.

Activity

Deadline

ministers

Development of regulations on the JI Commission and submission to the cabinet of | December 20th, 2002

JI Commission to the Cabinet of Ministers

Submission of the Ordinance of the Prime minister on establishment of the

December 20th, 2002

Development and approval of Regulations on the JI Group

July 1st, 2003

Establishment of the JI Group

July 1st, 2003

Appointing of the contact point on Jl issues

July 1st, 2003

Preparing guidelines for JI approval, monitoring and verification

October 1st, 2003

Translation of guidelines for preparation of annual reports on JI

November 1st, 2003

Creation of the web page

December 1st, 2003

Preparation of guidelines for project based emissions trading

May 1st, 2004

Supervision of projects

January 1st, 2003 — December 31st, 2012

Information report to the Cabinet of Ministers on implementation of activities laid
down in the JI Strategy (2002-2012) as defined in UNFCCC Kyoto protocol

July 1st.2004 and further each year up to
July 1st, 2012

estimation of GHG emissions and removals

Estimation of the assigned amounts and creation of the national system of

January 1st, 2006

Creation of GHG registry

December 31st, 2006

Verification of JI documentation

January 1st, 2008 — December 31st, 2012

Reports on JI to the UNFCCC Secretariat

January 1st, 2008 — December 31st, 2012

Issue of ERU certification, ERU accounting and transfer

January 1st, 2008 — December 31st, 2012

JI Strategy (2002-2012) as defined in UNFCCC Kyoto protocol

Information report to the cabinet of Ministers projects implemented in scope of the

July 1st, 2009 and further each year up to
July 1st, 2012

Promising approaches and achievements in the field of ca-
pacity building were discussed in workshop with representa-
tives from EU and Center for Clean Air Policy about project
“Increase of legal capacity in emissions trading area in EU
candidate countries” [8,11].

Experience of AlJ projects

27 AlJ (Activities Implemented Jointly — pilot phase for Joint
Implementation) projects out of 72 in Central and East Euro-
pean countries have been implemented in Latvia. The joint
projects with Sweden, Germany and Netherlands were real-
ized covering following areas:
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o Creation of new renewable energy sources using wind
energy and biomass (16 projects);

o Rational use of environmentally adapted fuel in small ca-
pacity cogeneration plants (2 projects);

o Raising efficiency in energy transmission by reconstruct-
ing centralized district heating network (5 projects);

o Improvement of the final energy consumption efficiency by
heat insulation of public buildings and introducing heat
consumption regulation (4 projects) [3].

Implementation of these projects has given great influence
during preparation of Joint Implementation Strategy.

Local experts in Latvia have gained experience during
evaluation of projects in framework of Swedish Governmental
Program “Environmentally adapted energy systems in the
Baltic States and Eastern Europe” (EAES). Expertise of the
first projects showed difficulties to obtain reliable data. Very
important fact is that Latvian experts had a chance to learn
about monitoring, verification and reporting of AlJ projects
and this experience could be used very well for implementa-
tion of JI projects [9].

Planned JI projects and potential
implementation risks

In the Joint Implementation Concept Latvia has declared
which projects would be the greatest interest:

Increase of energy efficiency:

= [nsulation of buildings;

= Reconstruction of boiler houses and district heating
networks;

= Energy saving in industrial sector;

= |Improvement of public transport system.

o Use of renewable energy sources:

= Collection of biogas in the landfills and further use of it;

= Collection of biogas in the farms and further use of it;

= Production and use of bio-fuel;

= Use of wind, solar and geothermal energy sources.

Installation of cogeneration units.

Increase of CO2 removals:

= Targeted afforestation of abandoned agricultural land;

= Increasing of forest productivity [10].

Ministry of Environment has indicated two main risks that
should be taken into account in implementation of JI projects:

o Base scenario is not been calculated correct and there-
fore Latvia will have to deliver to the investor in period
from 2008 to 2012 more ERU than it was practically
gained during the project.

o Institutional gaps and lack of experience could lead to
inequality during the discussions with project developers
and investors could use the cheapest emission reduction
options and leave the most expensive long-term projects
to Latvia [10].

4  Making the Kyoto mechanisms work: Challenges ahead

Priorities of the government regarding the use of
the three flexible mechanisms envisaged by the
Kyoto Protocol

In the Joint Implementation Concept, Latvia has clearly
stated that is CDM mechanism for Latvia is not necessary
due to the fact that the level of GHG emissions in Latvia has
greatly dropped comparing with 1990 [10].

Regarding Joint Implementation, Latvia has announced
strong position for participation in JI projects (more detailed
information is given in Chapter 3).

As Latvia could join EU in May 2004, Latvia will have to
adopt EU Directive on Emission Trading and has initiated the

preparation of National Allocation Plan. In the beginning of
2003 a study about emission trading and the possibilities for
Latvia to participate in it was published. Until end of Septem-
ber Ministry of Environment is planning to finish preparation
of amendments to the Law on Pollution, where issues regard-
ing emission trading will be stated.

One of the main problems in Latvia for initiation of application
of Flexible Mechanisms is lacking of administrative capacity
in environmental institutions. The other problem stated by
Ministry of Environment is the assignation of new functions
for existing environmental institutions that would lead to more
work and therefore lack of resources (specialists and equip-
ment).
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1 Recent developments regarding sectoral energy efficiency and climate change

mitigation policies

The strategy of environmental protection of Lithuania lists key
provisions that shall be implemented in a drive to ensure sus-
tainable development. The following environmental protection
objectives are set for the sector of industry: orientation to the
manufacturing producing less waste, less polluting the envi-
ronment, saving natural and power resources and producing
ecologically clean products, encouragement of manufacturing
and use of packaging of multiple use and materials of multi-
ple use, reprocessing of secondary raw materials and safe
management of waste (harmful in particular), manufacturing
of environmental protection equipment. The action plan, in-
cluded in the strategy of environmental protection and envi-
sioning the reduction of emissions of NOx, SOz, COz, volatile
organic compounds from stationary and mobile sources,
specifies that the companies shall regularly install advanced
technologies not requiring any particular expenses, as well
as design, manufacture and introduce technologies for neu-
tralization of volatile organic compounds, treatment equip-
ment and control the use thereof.

Policy of energy development. At present Lithuania is under-
going important reforms in the sphere of power plant struc-
ture. Further privatization of energetic sector, decommission-
ing of the Ignalina Nuclear Power Plant, reconstruction of the
Lithuanian Power Plant working on fossil fuels, alongside
with implementation of new modern technologies of renew-
able energy, hydrogen energy and fuel cells will be significant
factors having a great importance not only in power engineer-
ing of our country, but also in economics, ecology and to a
certain extent in studies, research and education. Selection
of a term of exploitation of the Ignalina nuclear power station
will have the essential impact on the development of power
system of the state within the upcoming decade. Upon adop-
tion of a decision on the date and terms of ultimate shutdown
of the second reactor of the Ignalina nuclear power station a
comprehensive technical audit of all power stations of
Lithuania shall be carried out, including evaluation of the real
situation and determination of factual term of further exploita-

tion thereof; a detailed analysis of variants of modernization
of operating power stations of Lithuania shall follow. Cur-
rently available information and the results of a technical-
economic analysis lead to the conclusion that after the shut-
down of both reactors of the Ignalina nuclear power station
the least expenditures on the development and functioning of
the power system and higher reliability of power supply could
be assured through the modernization of the electric power
station of Lithuania, which is the main source of power, as
well as through additional installation of gas turbines, smoke
treatment installations and striving to use fuel of at least two
types, through modernization of thermal electric power sta-
tions in Vilnius and Kaunas, a hydroelectric power station of
Kaunas, and through the erection of several new thermal
electric power stations, the capacity of which would depend
on the real rate of growth of power demand. If the prices of
organic fuel were high in future, construction of high capacity
new power stations — a combined cycle gas turbine power
station and new thermal power stations — would be more ex-
pedient. Upon modernization of operating heating power sta-
tions current thermal electric power stations would be the
source of manufacturing of the cheapest power, and the
share of power produced thereby (including the output of new
thermal electric power stations) would grow to 35-45 percent
in the total balance of power by 2015-2020. The objective to
integrate into the power system of the West highlights the
need to lie a powerful link with Poland, which would create a
possibility to export the surplus of power to the West and
would also help to integrate into the European power market
and boost the reliability of power supply.

Policy of construction development. Adjustment of activities
and functions of various ministries or institutions under minis-
tries in the sphere of construction. Creation of the system of
legal acts and normative documents regulating the business
of construction, harmonized with the EU requirements with
consideration of the best practice of the world. Assurance of
better correspondence of the structure of residential fund and
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the quality thereof to the needs of various layers of residents.
Support of renovation of old accommodation, complex mod-
ernization of houses erected prior to more than 20 years.
Provision of financial support for the arrangement of aban-
doned and ownerless constructions. Development of social
accommodation construction for residents with low income.
Attraction of international financial resources for the financing
of accommodation, social accommodation, incomplete con-
struction, modernization of buildings. Search and application
of more efficient crediting means that would develop the
market of accommodation crediting. Encouragement of
Lithuanian construction companies to receive certificates is-
sued by the institutions accredited by the European Union.
Adoption of the EU construction standards, modernization of
testing laboratories for the construction products with the aim
to make the laboratories technically capable to execute tests
in compliance with the EU requirements. Application of ener-
getically efficient technologies producing the least pollution of
the environment. Stimulation of use of waste of production of
various branches of industry for construction. Organization of

practical construction activities with the aim to ensure the
maximum reduction of negative impact on the environment
and the minimum use of power resources within the whole
period of useful life of the construction.

Energy saving and efficient energy consumption, stimulation
of producers and consumers to use effectively local, renew-
able and waste energy resources are the main objectives of
the energy policy that are determined in the Law of Energy
and National Energy Strategy. It was the first program in na-
tional economy after the restoration of Independence of
Lithuania. Considering the current situation and development
forecast of the national economy and its different branches,
in 1996 the National Energy Efficiency Program was revised
and approved by Government of Republic of Lithuania. Ac-
cording to the estimations the introduction of prioritized en-
ergy resources and energy saving measures would save
about 25% of currently consumed energy resources in the
country. Besides, the local and renewable energy resources
could replace about 12-14% of current consumed primary
energy resources.

2  Best practice policies and measures yielding ancillary socio-economic benefits

The consumption of local, renewable and waste energy re-
sources allows saving the import resources as there is no
need to purchase them longer. Also it provides the additional
working place and improves the ecological conditions of the
environment. The usable annual consumption of local, re-
newable and waste energy resources depends on a number
of interrelate factors as well as on assumptions used in cal-
culation presented in program are tentative quantities, which
reflect the recent knowledge and provisions. Currently the
consumption of local and renewable energy resources makes
up 8 TWh per year. The utilized waste energy amounts to
0.93 TWh per year. The major part, i.e. 7 TWh per years,
falls on the fire-wood that covers up to 8.5% of the national
fuel balance. The possible energy production based on fire-
wood makes up to 10 TWh per year. Not only the fire-wood,
but also the wood waste of lumbering, forest's thinning and
wood processing enterprises as well as the biomass of fast
growing trees and bushes cultivated in plantations can be
used for fuel. A number of joint stock companies, institutions
and scientific institutes explore and implement the use of the
fire-wood: JSC “Kazlu Rudos metalas”, engineering company
‘Ardynas’, the Lithuanian Energy Institute, etc. The utilization
of the existing peat bogs and newly selected ones without a
damage to the nature can allow consuming about 0.55 mio
tons. of peat for fuel. The potential of peat fuel available to

use is 1.4 TWh per year. In 1997 the operation of straw fired
boilers was started in the country. The annual yield of straw
is about 4.5 mio tons. About 10% of annual yield can be used
as a fuel and this will result in 1.5 TWh. Currently there are
about 15 straw fired boilers, capacity of which is equal to or
greater than 0.5 MW. The total capacity of these boilers ex-
ceeds 10 MW. One of the most extensively used renewable
energy resources is hydro energy. Technical, or realistically,
hydro energy resources in country are assessed to be at
2.7TWh per year. At present more than 50 small HPPs have
been already built or are being built. The total capacity of all
them exceeds 8 MW and they produce about 0.04 TWh of
electricity per year. The geothermal energy potential avail-
able to utilize is 0.8 TWh per year. The demonstration plant
for the utilization of the geothermal energy was built in
Klaipeda city. Energy consumption and saving possibilities in
household and other non industrial buildings. Distribution of
heat supply systems of residential buildings in Lithuania ac-
cording to the living area of heated buildings in urban and ru-
ral territories is presented, considering that lately only ines-
sential structural changes took place in this field.

The table below shows the Distribution of heat supply sys-
tems of residential buildings according to the living area of
heated buildings in urban and rural territories
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Table 1: Distribution of heat supply systems
of residential buildings

Urban Rural
mill. m2| % |mill. m?| %

Central heating systems

District heat supply 34 73 0.3 1
Hgat supply from local 7 15 17 59
boiler house
Local heating systems 6 12 12 40
Total 47 100 29 100

In 1998 the total consumption of final energy was 53.7 TWh,
and 24.4 TWh whereof was consumed by residential and
other non-industry buildings. During the period of 1993-2000
the average annual decrease of energy consumption for heat
was 3.7%. Electricity consumption increased about 2%. The
total annual average energy decrease in this sector was
3.3%. Buildings are technical systems, whose energy con-
sumption efficiency is expressed by comparative factors, i.e.
heat consumption of buildings of different height in kWh/m.
The present situation of heat consumption has been forming
during the construction process lasting about a century. Mar-
ginal heat losses determined by national regulation require to
build the new buildings that have the heat demand for heat-
ing 63% less than the present buildings. These reference fac-
tors to improve the energy efficiency are recommended fill
2005 the heat demand for heating to decrease by 25%, for
hot water preparation — by 25%, till 2010 the heat demand for
heating to decrease by 35% of the consumption in 2000.

These factors are possible to reach if the financing and sub-
sidy system for the building renovation is functioning with as-
sistance of World Bank and other donors coordinated by na-
tional authorities. At present with help donors’ contributions
18 buildings were renovated and their monitoring was per-
formed. The obtained results indicate that the implementation
of 1to 5 saving measures in the different residential buildings
would save 8-57% heat (21.3% in average). The energy sav-
ing measures of the administrative and other public buildings
consist of: 1) two technical groups, 2) energy management.
The first technical group deals with heat supply systems, the
second — related to the rehabilitation of different partitions
(insulations of roof, external walls in separate cases, renova-
tion of windows, replacement of windows) and other de-
signed solutions. The implementation of renovation works of
the first group in the administrative buildings could save
about 0.07 TWh of heat and 0.03 TWh of fuel. The second
renovation stage could save about 300 — 350 GWh of heat.

Table 2:  Estimation of the total energy saving potential in
households and main branches of economy (TWh)

Branch of economy or area of Consumed| Saving
energy consumption in 2000 | potential
Household:
residential buildings 294 35
buildings of the service 34 1.3
sector 9.7 2.3
Industry 13.7 1.8
Transport 1.3 0.6
Agriculture
Local, renewable energy resources 7.6* 17.9%

*

energy production
total potential of energy production

*k

3  Climate change mitigation and the use of the flexible mechanisms

One of the main goals of environmental protection in Lithua-
nia is the reduction of greenhouse gas emissions. Lithuania
has ratified the United Nations Framework Climate Change
Convention and Kyoto Protocol, which is intended to perform
regulation of GHG emissions. Laws of Lithuania should be
harmonized with corresponding laws of the European Union
because of the future membership of Lithuania in this organi-
zation. Laws on the subject of environmental protection, en-
ergy efficiency improvement and consumption of renewable
energy sources should be harmonized, too. Some national
programs and strategies of development of particular
branches of economy have already been established in order
to meet such requirements.

Large part of EU requirements on reduction of environmental
pollution in the sectors of energy and industry concerning as-

sessment of air quality have already been implemented in
Lithuania .Commitments of Lithuania, as well as of other
European countries, according the Kyoto Protocol in 2008-
2012 are to reduce GHG emissions by 8% based on 1990
level. Such requirements are set in Kyoto Protocol of United
Nations Framework Convention on Climate Change (1997).
In addition, Lithuania is obliged to assure, that till the year
2010 the emission of the following pollutants will fall short the
following limits: emission of SO2: 142-103 t/a, emission of
NOx: 110-10% t/a and emission of non-methane volatile or-
ganic compounds (VOC): 92-103t/a.

A decrease of fossil fuel consumption through utilization of
renewable energy sources is intended in the National Ener-
getic Strategy of Lithuania. The main renewable energy
sources are wood, waste wood and peat.
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Consumption of biomass as a fuel is increasing continuously
in Lithuania as well as in other Baltic countries. Large amount
of wood fuel is consumed both in heating of private buildings
and boiler houses of large and small industrial enterprises.
Such increase is caused by development of wood processing
industry and increase in the price of solid and liquid fuel
(heavy fuel ail, light fuel oil, coal). Some boiler houses are
converted for consumption of wood fuel, waste wood and
straw. Hards are used as a fuel in all flax processing plants of
Lithuania. Burning of biomass influences decrease of envi-
ronmental pollution (emission of SOz is very low). Biomass is
the cheapest energy source in Lithuania at present. This is
another reason for popularity of this kind of energy resource
in industrial companies of Lithuania (the cost price of produc-
tion decreases). Expenses for energy make a large part in
the cost price of production for some key industries in Lithua-
nia. It is very important for companies to reduce the cost
price of production and this target could be realized by lower-
ing the expenditures for the energy. Taxes on environmental
pollution are applied for companies, which are sources of
heavy environmental pollution. This is especially relevant for
those companies, which consume heavy fuel oil, because
consumption of heavy fuel oil with large content of sulfur is
causing considerable emissions of SO2. Taxes on environ-
mental pollution could be lowered by consumption of bio-
mass.

Consumption of wood in thermal boilers began during the
energy crises of Lithuania in the early 90s. At the same time
program of energy efficiency improvement was initiated by
the Swedish National Energetic Administration. 10 projects
have been implemented during this program. Most of them
are related with conversion of boilers with regard to con-
sumption of wood fuel.

According to the data of fuel balance of Lithuania, biomass
fuel has similar share in the sectors “Industry” and “Commer-
cial and public services” in 2001. The final energy from wood
fuel achieves 1926 TJ in industry and 1674 TJ in commercial
and public services.

More than 110 projects for utilization of wood, straw, peat
and biogas for the generation of energy have been imple-
mented in Lithuania till 2000. The largest part of energy is
generated from wood (firewood, cutting residues, waste of
wood processing factories). Consumption of wood fuel has
started in 10 factories and boiler houses of central thermal
power supply under the financial support of the Government
of Sweden and technical support of Swedish companies. Un-
der the support of PHARE program, Governments of Swe-

den, Denmark and other countries, the total capacity of wood
fuel burning boilers in Lithuania reached more than 250 MW.
The total capacity of straw burning boilers in Lithuania
reaches more than 10 MW.

A lot of companies performed conversion of their boiler
houses for consumption of wood and waste wood fuel in
Lithuania using funds of their own or loans. There is no pre-
cise statistical data related with the total number of operating
boiler houses of wood fuel input in Lithuania. Such data can
be obtained by questioning companies of production and sell-
ing of equipment for wood fuel burning. During 2001-2003
JSC “Silmeta” alone produced and installed more than 30
boilers of 0,3 — 3 MW capacity with the total capacity reach-
ing approximately 40 MW. These numbers show the increase
of demand of equipment for wood fuel burning and operation
of wood fuel. The total capacity of biomass burning boilers in
Lithuania reaches approximately 400 MW.

The pilot phase involved 7 Joint Implementation projects in
2000 - 2002. The projects below are all projects that have
been investigated for financing with the allocation from the
Swedish Baltic Billion Fund. The allocation is valid up to the
end of year 2002. Description of few projects.

Didziasalis

Didziasalis is a small town with around 1 700 inhabitants .
The project comprises a new production plant for the district
heating system and a renovation of the distribution network
from the new plant. Previously heat was supplied from a brick
factory, which was closed down some years ago. This plant
was worn out and too big for the present demand. Partly this
project was financed in the form of a loan on favorable condi-
tions from STEM .The financing from STEM was mainly used
for procurement and installation of the equipment in the new
boiler house consisting of a 3 MW bio-fuel boiler and 2 oil
boilers for reserve and peak load, automatic fuel storage, flue
gas cleaning etc. Around 2 600 tons of HFO has been re-
placed by bio-fuels. The payback time is calculated to 5,7
years. The emission reductions for the period 2008-2012 are
estimated to around 25 400 tons of COs.

Utena

Utena is a town in the north-eastern part of Lithuania and
have approximately 40 000 inhabitants. The district heating
company Utena Heat Company (UST) has prepared a project
for switching from gas/HFO to bio-fuel. The planned project
comprises a base load boiler using bio-fuel with a capacity of
8 MW. The project will also include two new gas boilers of 14
MW each to replace two existing HFO fired boilers of 35 MW
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each. NEFCO has approved to finance around 50 % of the
investment costs through a loan. STEM will furthermore pro-
vide technical assistance during the whole project prepara-
tion and implementation phase. It is expected that the bio-
fuel boiler will provide for the base load with an annual pro-
duction of 60 000 MWh. Total annual heat demand is calcu-
lated to 100 000 MWh. Losses in the networks are estimated
to decrease from today's 25 % down to around 10 %. It is
also calculated that heat demand will increase in the years to
come. The emission reductions for the period 2008-2012 are
estimated to around 59 500 tons of COx.

Kacerginé

Kacerginé Sanatorium for Children is situated just outside the
city of Kaunas. The sanatorium is hosting around 100 chil-
dren living there for different period to be treated for their dis-
eases. The sanatorium was built in the beginning of 1960's.
The buildings are poorly insulated and were originally con-
structed for summer use only. The heating system is in poor
condition with leakages and heat losses. The boilers were
originally designed for coal firing but have been provided with
oil-burners of simple design. The total building area is 3 200
m2, the average energy use has been calculated from noted
oil consumption and amounts to 365 - 630 kWh/m2. Total po-
tential for energy reduction is estimated to 40 %.

The planned project comprises a new pre-fabricated boiler
for wood chips of around 0.6 MW capacity. The new equip-
ment, a complete installation including all necessary auxiliary
components as heat exchangers and circulation pumps, is
mounted in a container housing. Large-scale solar panels will
be mounted on ground fixtures near-by the boiler house. The
solar installation, including a storage tank will be dimen-
sioned to cover the summer load for hot tap water consump-
tion. New pre-insulated pipes will replace the existing distri-
bution network cost. The project will be 100 % grant financed
as demonstration project for the combination of wood fuel
boiler and solar panels.

Lithuanian-Swedish wood fuel development project

The main aim of the project is to ascertain that increased use
of wood fuel in Lithuania is based on sustainable forest de-
velopment and to form a basis for the establishment a do-
mestic bio-fuel market using residues from forest cuttings etc.

The project started in May 2000 and the first phase com-
prised an inventory of the forestry sector in Lithuania based
on available data. The first phase also included the selection
of a demonstration area. The report from the first phase was
presented in January 2001 in English and in Lithuanian. The

project is implemented together with Lithuanian forest and
energy authorities and the Department of Forestry in the Min-
istry of Environment is the co-coordinator on the Lithuanian
side. On the Swedish side the project is coordinated by the
National Board of Forestry and its Forestry Administration in
the region Varmland-Orebro. STEM stands for the main fi-
nancing of the project through the special allocation from the
Swedish Baltic Billion Fund. The second phase started in
2001 and has as its main task to implement a demonstration
project in connection to one or more fuel conversion projects.

The selected demonstration area is the Rokiskis Region. The
second phase started with a study tour in the southern part of
Sweden in May 2001. A number of representatives of minis-
tries, authorities, forestry administrations as well as a repre-
sentative of the Association of Lithuanian Municipalities par-
ticipated in the study tour. The work is divided into three Ac-
tivity Groups: A. Silviculture, Technologies and Logistics, B.
Business Development and C. National Institutional work.
Practical demonstration work and calculations has been
made in the Rokiskis Region and in May 2002 a mobile chip-
per will be delivered to the project for further practical dem-
onstration activities.

Within the framework of the Phase Il a minor research project
is also going on, implemented by the Lithuanian Forest Re-
search Institute in Kaunas. The main objectives of the re-
search project are estimation of silvicultural measures and
technologies allowing for take out of a higher amount of for-
est fuel, evaluation of the financial and work costs for extrac-
tion using different technologies of forest cuttings and trans-
portation to the boilers as well as utilization of ashes from the
boiler houses.

Siauliai (Kairiai) landfill

The landfill body in Kairiai covers approx. an area of 16 ha
with an upper surface of 8 ha. The proposed project includes
a gas extraction system with a distribution pipeline to the
Zokniai town-district where the gas will be burned in a boiler
and the heat distributed to the district heating network. The
boiler house in Zokniai will be a new boiler house for this
town-district with a total capacity of 6 MW out of which
around 2.5 MW is estimated as demand for summertime.
Most of the summer load is expected to be based on landfill
gas. In the boiler house one of the boilers could be designed
only for use of gas from the landfill. The gas is expected to
be extracted during 15 years in the amount of around 35 mil-
lion m3, equivalent to 156 GWh.
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The proposed project comprises a gas extraction system for
20 vertical gas wells on the landfill, a gas distribution system
and a gas utilization system. The 40-50 % of the financing is
estimated to be in the form of a loan from NEFCO, 30-40 %
in the form of a conditional grant from STEM and the remain-
ing part financed locally. In addition STEM would provide
technical assistance in the form of a grant during the whole
project preparation and implementation period as well as for
follow-up activities. The project is estimated to be very cost
efficient and with a payback time of 3-4 years.

The emission reductions in the form of reduced leakage from
the land fill are calculated to correspond to around 17 000
tons/year of CO, if also reduced use of natural gas is in-
cluded, calculated to 2 500 tons/year of CO, the total emis-
sion reductions will be 19 500 tons/year of CO2 and around
97 000 tons of CO2 during the period 2008-2012.

The Kairiai landfill is included in the EU-ISPA program and
has partly another solution for the capture of the methane,
either a torch for burning the gas or to use it for electricity
production. Investigations are going on to clarify the situation
and if there are possibilities to combine the two proposals.

4  Making the Kyoto mechanisms work: Challenges ahead

Commitments of Lithuania according the Kyoto Protocol in
2008-2012 are to reduce GHG emissions by 8% with regard
to 1990 level. So, the limit for emission of CO2 from station-
ary sources of energy generation would make 28-106 tons.
Keeping to this limit depends on the future of Ignalina Nu-
clear Power Plant, development of industry, energy efficiency
improvement and utilization of renewable energy sources.
Ignalina NPP Unit-1 is intended to be decommissioned in

2005 and Unit-2 in 2010. Emission of CO2 will increase after
decommissioning of Ignalina NPP because the demand of
electric energy will be covered by existing thermal power
plants, i.e. by burning fossil fuel.

The largest emission of GHG in Lithuania falls to the sector
of energetic, i.e. the sector of production of thermal and elec-
tric energy. A forecast of emission of CO2 for this sector was
performed by experts of Lithuanian Energy Institute.

Figure 1: Forecast of emission CO: in electric and thermal power generation sector
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Emission of CO2 from this sector will increase sharply in 2005
and 2011 after decommissioning of Ignalina NPP Unit-1 in
2004 and Unit-2 in 2010 correspondingly. After decommis-
sioning of Ignalina Unit-2 in 2010 emission of CO2 will
achieve 16,3 Mt, 16,5 Mt in 2012 and 17,3 Mt in 2020. It can
be stated according to such forecasts, that Kyoto target can
not be implemented without additional measures for reduc-
tion of atmospheric pollution in the sector of electric and
thermal energy generation. The main measures are as fol-
lows:

2009

2011 2013 2015 2017 2019 2020

¢ to install modern technologies in energy production - pro-
gressive systems for consumption of organic fuel (co-
generation small and big scale CHP;

o to use fuel with less emissions of SO2 or CO2 — natural
gas instead of heavy fuel oil;

o to renovate buildings and modernize their energy facilities.

o to use local, renewable and waste energy resources;

o toincrease energy efficiency in the industrial processes;

o to perform information, education and consultation activi-
ties.
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The main problems for Lithuania will occur due to implemen-
tation of Directive 1999/32/EC of European Union because
usage of heavy fuel oil with large content of sulfur (more than
1 %) will not be allowed since 1 January 2003.

This directive was adopted as a law of Lithuania according to
the order of Ministry of the Environment and Ministry of
Communication of Republic of Lithuania “About confirmation
of fuel quality indexes, related with environment protection”,
issued on 31 August 2001. Under this order, consumption of
heavy oil fuel containing more than 1 % of sulfur will be for-
bidden in territory of Republic of Lithuania since 1 January
2004. It will make great influence on consumption of fuel oil,
because only two ways will be left — consumption of fuel oil
with low content of sulfur or installation of equipment for
cleaning of smoke. Price of energy, generated by using this
type of fuel will rise in any way. Alternative way would be to
switch on consumption of natural gas. This way requires
large investments into development of system of gas supply.

Table 3:  Consumption and forecast of indigenous and
renewable energy resources, ktoe

TYPE OF RESOURCES 2000 2010
Wood and wood waste 619.8 795
Peat 11.2 31
Straw 25 12
Biogas 1.7 12
Wind energy - 13
Solar energy 0.001 0.2
Geothermal energy - 23
Bio-fuel - 64
Municipal waste - 17
Hydro energy 29.2 40
Total, 659.9 1007
% in primary energy balance 9.0 12.0

Due to this fact energy production by the means of renew-
able sources would be especially important in the whole
Lithuania. One of the goal of the National Energetic Strategy

Reference / Documents / Links

Counties of Lithuania. Economic and social development. LR
Statistikos departamentas, Vilnius. 2001

Lietuvos dkio plétros prognozé 2002-2005 metams. LR Fi-
nansy ministerija.

National Energy Strategy.www3.Irs.It/cgi-
in/prepc2?Condition1=197078&Condition2=

Jarmokas R. Nacionalinei energijos vartojimo efektyvumo
didinimo programai — 10 mety // Statyba ir architekttra.
2002. Nr. 4 -5.P.3-7.

Long-term Strategy of Economy Development in Lithuania.
Strategy of Development of Energetics till year 2015. Pro-
ject. December 2001

Energy in Lithuania 2001. Lithuanian Energy Institute, 2002.

of Lithuania ( November 2002 ) is to achieve that renewable
energy sources would share not less than 12 % in balance of
primary energy by 2010.

All energy resources will have to be consumed depending on
their possible impact on the environment and human health.
All efforts should be made in order to remove all barriers to
develop environmentally sound energy supply systems that
encourage the sustainable development. In order to meet in-
ternational requirements it is necessary:

o to reduce the emission of GHG by 8% till 2008-2012 com-
paring with 1990;

o to reduce the emissions of sulfur dioxide to the level,
which is safe to the environment and most sensitive eco-
systems;

o to pursue that the part of energy produced using the local
and renewable energy resources would increase in the
overall energy balance;

e in newly constructed and rehabilitated small energy ob-
jects of local importance the renewable energy resources
should be encouraged and targeted to grow products for
the production of energy resources;

e to create and develop the industry of bio-fuel by the
preparation the national bio-fuel production and consump-
tion program. To improve legal and normative base to
stimulate the consumption of alternative and renewable
energy resources;

e to encourage municipalities preparing the energy sector
reconstruction and structural-regional development plans
to utilize local energy resources on the largest possible
scale;

e to introduce the economic mechanism to regulate the
emissions of GHG in the context of the sustainable devel-
opment of the national economy.

Pasitlymai dél tam tikry terSaly emisijos | org mazinimo dide-
Iése deginimo jmonése, {gyvendinant ES Tarybos direk-
tyvy 88/609/EEC , 2001/80/EC reikalavimus bei dél sieros
sunkiame kure sumazinimo iki 1 procento, jgyvendinant
ES Tarybos direktyvos 1999/32/EC reikalavimus. Ataskai-
ta, LEL.. LR Ukio ministerija, Vilnius, 2002.

Elaboration of an exemplary energy-conception concerning
the intensified supply of renewable energies in the region
of apskritis Utena. Report. GERTEC- Kaunas university of
technology, 2002.

Lithuania power system: www.lpc.It

Statistical Department of Republic of Lithuania: www.Isd.lt
Lithuanian Ministry of Environmental: www.am.It/
Lithuanian ministry of Economy: www.ekm.It
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1 Recent developments regarding sectoral energy efficiency and climate change

mitigation policies

The Republic of Macedonia is a developing country of ap-
proximately 25713 km? and 2.1 million inhabitants. Its energy
supply is based 50% on domestic fossil fuel and hydropower,
and 50% on the import of liquid fuel and coal for industry and
electricity. A significant part of the electricity generating ca-
pacity is thermal.

The Republic of Macedonia has been an independent coun-
try since 1991. It is also a country whose economy is in tran-
sition. Against this background, efforts dedicated towards im-
plementing the provisions of the Energy Charter Treaty
(ECT) and of the Protocol on Energy Efficiency and Related
Environmental Aspects (PEREEA) have to be noted. The
country ratified the ECT and PEEREA in September 1998.

The country is not rich in natural resources, with the excep-
tion of lignite and hydro. Fuel diversification and a reduced
dependence on external resources are strong reasons for
promoting energy savings. Increasing the penetration of
natural gas and improving the interconnection with neighbor-
ing countries are high priorities.

The reorganization of the energy sector is seen as a priority.
This refers especially to the electricity and gas sectors. In the
gas sector the priority is to increase gas availability. The
electricity sector suffers from severe problems of both ineffi-
ciency and consumer nonpayment. This situation causes
great difficulties to operate under market conditions and to
integrate the system into the European energy networks. The
transformation of the public electricity enterprise into a joint
stock company is underway.

The first Energy Efficiency Program in the country dates back
to 1988 and was valid until 2000. The realization of the Pro-
gram was formerly conducted through public announcements
for co-financing of concrete projects in the field of saving,
substitution and rational energy use. On the basis of estab-
lished criteria, from the applied projects, a priority list of pro-
jects was prepared, i.e. projects that offer most favorable en-

ergy and economic effects, for which the Government gave
its consent.

Within this Program, more than 100 projects have been real-
ized by June 2000, which have led to a reduction in the total
energy consumption of 8% annually. In the framework of
these 100 projects, there are projects for use of geothermal
energy, incorporation of solar collectors, using the heat of the
recovered condensate, briquettes from wood waste for en-
ergy consumption, heating of urban areas, using natural gas
etc.

In 1994, in absence of funds from the Republic's budget and
with the aim of continuing the realization of this Program,
credit funds amounting to 9 million DM from the European
Bank for Reconstruction and Development were provided.
The terms of this credit are 10 years repayment, including 2
years grace period and interest LIBOR+1.

In 1999 the government approved the long-term Program for
Energy Efficiency, which will be valid until 2020. The main
pillars of the Program are:

o Establishment of an Energy Efficiency Strategy and an
Energy Efficiency Fund;

o Information and education on Energy Efficiency;

o Stimulation measures;

o Amendments to legislation;

o Fulfillment of international obligations.

The first activity to be achieved from the Program was the
preparation of an Energy Efficiency Strategy (up to 2020).
This is now under preparation and it is receiving technical
and financial assistance from USAID. It will be completed by
the end of 2003.

A major focus of attention for Energy Efficiency improvement
is the household sector, where there is a very high potential
for improvement: 18% of the total electricity used in house-
holds is for heating.
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There are important barriers to Energy Efficiency, which have
started to be addressed. These barriers are of a different na-
ture:

o Financial: difficulties in providing financial support. An En-
ergy Efficiency Fund will be created, but currently there
are no adequate financial conditions for this. This is par-
tially overcome by the use of money from other programs.
There is very little private investment in energy efficiency
and there are no ESCOs in operation;

o Legislative: legislation concerning Energy Efficiency is in-
complete, although work is ongoing. Wider international
co-operation is necessary in order to adapt the legislation
of energy efficiency and environment of the country to EU
legislation;

o Organizational: this remains a serious problem, as the
Ministry of Economy has only 6 people working on En-
ergy, including Energy Efficiency.

There have been programs to raise awareness, such as
training for energy managers of enterprises and consultants
for the industrial sector as well as courses and seminars di-
rected to specific audiences in the service sector. There have
also been financial programs for district heating upgrading,
extension and construction of new networks, as well as for
geothermal and solar energy and to improve energy effi-
ciency in the industrial sector.

There is a Standardization Department in the Ministry of En-
vironment and Physical Planning (MEPP) to harmonize na-
tional standards to EU standards in the field of Environment.

Macedonia participates in most of the major international fo-
rums (such as the climate change negotiations or PEEREA)
on energy efficiency and environment and is receiving assis-
tance from a number of international institutions, as well as
bilateral aid from a number of countries, such as Japan, Aus-
tria and the Netherlands.

In the State there is a great potential for saving, substitution
and rational use of energy in households. The energy types
used in the households are the following: electricity, heat,
heating wood and coal. From the total electricity consumption
in the Republic 40% is used in households, and 18% of it is
used for heating.

Hence, the following activities for more efficient energy use in
households would be directed towards:

o extending existing heating systems and construction of
new ones, especially in the bigger urban areas,

o creation of conditions for faster and more massive con-
nection of the households to the gas system,

¢ extending the geothermal systems in the region where the
geo-thermal water is used for connection of the house-
holds and enhancing the use of solar energy, which so far
has only been used in very few households and hotels.

2  Best practice policies and measures yielding ancillary socio-economic benefits

The only renewable energy sources that are used to any ex-
tent in the Republic of Macedonia are geothermal and wood.
According to the Macedonian State Energy Balance (SEB),
wood provides an average of 2 660 gigawatt-hours of energy
annually. This is estimated by the SEB to be about 8.9 per
cent of total primary energy used in the State. Residential
heating is almost the only use for this energy.

There are five major applications that use geothermal re-
sources, all are for heat generation. Consumption is small,
about 210 gigawatt-hours of energy annually - 90% of this is
for heating agricultural greenhouses.

There are various resource springs of geothermal energy in
the country, the best known being in Kochani, Vinica,
Strumica and Gevgelija.

Republic of Macedonia has over a 30-year tradition in geo-
thermal energy utilization. The oil crisis of the 1970s and
1980s provided a fresh impetus for assessment and explora-
tion of potential systems in fractured aquifers, and for devel-

opment of applications of low-enthalpy thermal water. There
are 15 projects for heating greenhouses, drying agricultural
products, space heating, swimming pools heating, sanitary
warm water preparation, industrial uses, etc.

The development of alternative domestic energy sources had
received considerable attention in recent years, including
numerous efforts to assess and to develop geothermal en-
ergy for greenhouses and space heating. This activity is
moderate, because of political conditions in the State, after
secession from former SFR Yugoslavia.

Kocani geothermal project. In the region of Kocani where
18 ha of glasshouses have been heated geothermal since
1982, as well as a rice-drying plant. Non-corrosive water per-
mitted a simple technical design. A successful new borehole,
which increased the flow rate to 450 I/s, opened the way for
introducing geothermal energy in industry (paper industry
and factory for vehicle parts production) and the heating of
dwellings. A few potential industrial consumers are in the
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process of adaptation or are planning for a direct connection
to the system.

The significant difference in the contents of suspended solids
and dissolved iron between unused and used water causes
the following problems:

o the re-injected water continuously contaminates the aqui-
fer;

o the pumped water contaminates the river into which it is
dumped;

o corrosion of the piping system.

In order to neutralize the aggressive effects of used thermal
water, a treatment plant is designed.

Bansko geothermal project. The initial agriculture geother-
mal energy utilization has commenced in Bansko. A 2.2 ha
out-of-date glasshouse is supplied with heating fluid from the
thermal spring. The low corrosivity water is used directly in
the steel-pipe heating installation. The Car Samoil hotel, built
near the spring, is now using thermal water for central heat-
ing, sanitary and balneological purposes. The part of the in-
stallations for Hotel Car Samuil are properly connected to the
source and working more-or-less according to the designed
conditions. The greenhouse installations are connected
wrongly and disturb the proper use of the total system. Other
hotels partially are connected, or have not yet finalized the
access to the system connection. Heating installations of
plastic-houses are of temporary nature and use only the ef-
fluent water.

Gevgelia geothermal project. This project comprises of two
parts: the first an agricultural project supplied with geother-
mal energy from the springs from locality Smokvica with 15
MW installed capacity, and the second is an balneological
project supplying the hotel complex with energy for central
heating, sanitary and balneological purposes from another
locality at Negorcy, 10 km far from the Smokvica. Initial ir-
regularities with the inappropriate direct connection of 22.5
ha of glasshouses to the aggressive geothermal water are
still not removed completely. The connection line is badly
corroded, causing problems in exploitation. Steel heating in-
stallations are nearly completely corroded and out of use.
New installations of PP (polypropylene) corrugated pipes are
under successful exploitation.

Vinica geothermal project. The geothermal energy of ap-
proximately 14 160 kWh annually is used for heating of 6 ha
glasshouses. The project is not finished. The installation of
aerial steel pipes, is not in use continuously and a great part
of the connection line and connecting installations is cor-
roded. Heating installations are not adjusted properly for geo-
thermal energy use.

The share of geothermal in the total energy consumption is
0.5% and it is of significant importance at a local level in
those regions where it exists.

Further investigations and development continue with re-
injection of used thermal water, modernization and rehabilita-
tion of old fashion greenhouses and increasing of number of
dwellings heated by geothermal energy.

At the moment, because of political circumstances around
Macedonia, the economic situation is influencing very much
the development of the geothermal systems, especially dis-
couraging the new industrial consumers. However, the inte-
grated geothermal systems already passed numerous ob-
structions, and it is to believe that this one shall be passed,
too. The acceptable price of geothermal energy and its envi-
ronmental advantages give us the right to believe in prosper-
ous future of wider direct application of geothermal energy.

The introduction of natural gas into the Republic of Mace-
donia has been planned since the 70s. There is a gas pipe-
line connected to the transit pipeline that runs from Russia
through Ukraine, Moldova, Romania, Bulgaria and on to-
wards Greece and Turkey.

The main gas pipeline from Bulgaria has a 500 mm diameter
and is 100 km long. It extends to Skopje with 5 branch lines
to adjacent small cities. The total capacity of the gas pipeline
is 800 million m? /year, with the possibility of it increasing to 1
200 till 1 300 m?3 /year.

There is a 30 km long pipeline distribution system supplying
industrial consumers, i.e. 13 enterprises in Skopje and 4 in
other cities. Given the current economic situation, the gas
pipeline capacity is used very little, mainly for industrial con-
sumers.
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3 Climate change mitigation and the use of the flexible mechanisms

The leading role in the implementation of the Convention on
climate change falls within the competence of the MEPP, in
cooperation with other ministries.

To address the problem of climate change more effectively, a
Climate Change Project Unit, within the MEPP is established.
The Macedonian Government has also appointed the Na-
tional Climate Change Committee entitled to supervise and
co-ordinate the implementation of the projects and climate
change related issues.

The Ministry of Economy (i.e. the Energy Sector which is a
part of its structure) is the Institution responsible for the im-
plementation of Energy Policy, while the MEPP is the institu-
tion in charge of implementing the Environmental Policy. It is
in the domain of its work to also cover the energy/environ-
mental aspect. The Ministry of Economy (i.e. the Energy Sec-
tor) is the Institution responsible for the preparation of the
legislation in energy, energy efficiency and energy price poli-
cies, in consultation with the MEPP when the environment
protection and promotion aspects are concerned.

There is no specific Energy Efficiency Law. The Energy Law
(Official Gazette No 47/97 and its Amendments O.G. No
40/99 and 98/2000) is the main law covering Energy Effi-
ciency.

The institutions that are part of the MEPP (the Agency of En-
vironment and the State Inspectorate of Environment) par-
ticipate in the process of environmental policy implementa-
tion and monitoring without neglecting the energy policy as-
pects. The Institution that is directly included in project fi-
nancing in the energy efficiency sphere is, currently, the
Fund of Environment and Nature Protection and Promotion.
At present there is a discussion related to finding the best lo-
cation for a future Energy Efficiency Fund (which will be es-
tablished when certain financial conditions are created), ei-
ther as a newly established Fund within the competence of
the Ministry of Economy, or as part of the already existing
Fund of Environment.

The contracting parties are obliged to build a policy for eco-
nomic, efficient and environmentally friendly energy use. The
MEPP adheres to these trends and objectives in all areas.
The guidance for gaining energy efficiency is directed to-
wards interventions in five categories: strategic, organiza-
tional, economic, regulatory and technological. The strategic
aim of the MEPP stresses, among others, the management
integrity, i.e. promotion of mutual responsibility in the imple-

mentation of the concept of energy efficiency and energy
sustainable use.

Recommendations regarding the technological aspect are an
application of this mutual approach. They anticipate changes,
i.e. improvements in the already existing processes for differ-
ent reasons that will indirectly result in energy efficiency. It
should be stressed that in the Working Program of the
MEPP, adopted by the Government, there are activities re-
lated to the largest polluters in the Republic. Proposals - ap-
plications were prepared on this issue, with a common pur-
pose: promotion and realization of the concept of cleaner
production also improving energy efficiency. Governmental
Decision identified 8 legal entities as priority entities looking
for investment in technology transfer. Financing will be se-
cured by concession loans and by giving a state guarantee to
the realization of the loans. For some of these entities the EU
is financing projects in the field of environmental improve-
ment. For the others, the government is taking measures for
the replacement of the debt towards the Paris Club of credi-
tors in environmental investment.

Furthermore, concerning economic actions, the recommen-
dations are for integrating environmental costs into energy
prices, because the more the price expresses the costs of
energy production integrating environmental costs, the higher
is the potential for energy savings (Eco-tax). The concept of
an Eco-tax is contained in the Law on Environment and Na-
ture Protection and Promotion and its practical application is
expected. There are no environmental taxes or levies in the
Republic of Macedonia.

In the regulatory domain, the recommendation is to stimulate
energy efficiency and environmental protection measures in
all means of transport by applying obligatory standards. Here
the Strategy for phasing out leaded petrol can be mentioned,
which is also planned in the Ministry's Working Program, and
is part of the Sectoral Operational Program.

Increasing awareness of the final users for energy saving
and its rational use, as well as use of alternative and renew-
able sources of energy, through campaigns, marketing and
education, is certainly one of the more successful ways for
promoting energy efficiency and energy sustainable use. The
Environmental Information Center and the Public Relations
Office within the MEPP (which were established in 1998) are
the implementing institutions in this domain.
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Environmental policy is included as part of the promotion of
the energy efficiency concept, through active project financ-
ing relating energy efficiency and energy savings, as well as
through an active inclusion in the campaigns for raising pub-
lic awareness in this sphere.

In the basic Law on Environment and Nature Protection and
Promotion, and in its changes, there are provisions concern-
ing the reduction of any negative impacts on the environment
from the energy sector. According to this Law, the MEPP
shall issue decisions on integrated pollution prevention and
control, which estimate the environmental-technological pro-
jects positively and is a condition for starting the activity. One

4  Making the Kyoto mechanisms work

The Republic of Macedonia is a party to the Framework
United Nations Convention on Climate Change as a non-
Annex | party, and therefore has no obligation for emissions
reduction. The Convention was ratified in 1997, and entered
into force in April 1998. According to the Convention, during
the next three years since the day it entered into force, Ma-
cedonia was obligate to submit its first National Communica-
tion on Climate Change and it is realized.

The Republic of Macedonia has not ratified:

o 1985 Protocol on the Reduction of Sulfur Emissions or
their Trans boundary Fluxes by at least 30 %, Helsinki,
July, 1985.

e 1988 Protocol concerning the Control of Emission of Ni-
trogen Oxides or their Trans boundary Fluxes, Sofia, Oc-
tober 1988.

o 1998 Protocol concerning the Further reduction of Sulfur
Emission (Oslo, June, 1994) .

For the purpose of addressing the problem of climate change
more effectively, the Government established a National Cli-
mate Change Committee (NCCC), consisting of representa-
tives from relevant Ministries, academic, private sector and
NGOs. NCCC is responsible for overseeing the national pol-
icy and the process of implementation of the UNFCCC at a
national level, developing negotiating positions and strategies
for the Government of Macedonia for meetings of the CoP of
the UNFCCC, etc.

For daily management and coordination of the implementa-
tion of the project for preparation of the First National Com-
munication, the Project office was established within the
MEPP. Preparation of the National Communication is the first
step in the actual implementation of the UNFCCC in the

of the aspects covered is the energy/ environmental aspect.
The analysis of this aspect estimates the probable levels for
environment pollution by emission of polluting substances
when using certain types of energies. This level of emission
is compared with the maximum allowed level and measures
for energy savings are proposed, (ex. alternative sources of
energy), as well as measures for environment protection en-
ergy/environmental aspect.

The GHG abatement measures were projected in such a way
that they follow the present status of the Macedonian econ-
omy and its possibilities for development.

country. The intention is this office to become an integral part
of the Ministry. Further capacity building activities with regard
to climate change issues are of the highest priority, including
activities for strengthening institutional capacities to prepare
analyses related to thematic areas of the communication, as
well as activities for strengthening the capacity of the country
to contribute on the international negotiations related to cli-
mate change, and to analyze the opportunities and obliga-
tions that the new initiatives and commitments are posing at
national level.

The National Communication of Macedonia is the first na-
tional report on the country’s conditions regarding climate
change issues, prepared following the guidelines adopted by
CoP for preparation of national communications by Parties
not included in Annex | to the Convention. Preparation of the
National Communication is seen as an initial step in the ac-
tual implementation of the UNFCCC in the country. It allowed
development of expertise in each sector involved in the
preparation of the National Communication, enhanced institu-
tional and technical capacities in these fields and increased
the public awareness concerning the UNFCCC and climate
change related issues. This report contains the analyses, re-
sults and recommendations of technical expertise undertaken
by expert institutions in the country that implemented com-
plex activities in the thematic areas, fully utilizing the re-
sources and results of relevant prior or ongoing national and
international related activities. The three main thematic areas
in the National communication are following:

1. the inventory of GHG emissions by sources and removals
by sinks, following the guidelines from IPCC, for the base
year 1994 and periodical series for 1990-1998 for the
three main greenhouse gases - CO2, N20 and CHg;
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2. the assessment of potential impacts of climate change on
the most vulnerable sectors of the country - agriculture,
forestry, water resources, natural ecosystems and human
health, and adaptation measures for each sector, consid-
ering the specific geographical and climatological charac-
teristics of the country;

3. the GHG abatement analysis and potential measures to
abate the projected increase in GHG emissions, for both
energy and non-energy sectors.

During project implementation, several workshops were or-
ganized on the thematic areas of the National Communica-
tion. The workshops were divided in two phases: in the first
phase methodologies, tools, experiences and approaches of
the countries in the region for analysis in particular thematic
areas were presented. In the second phase, results from
analysis and related response measures were presented and
discussed. The workshops contributed to strengthening tech-
nical capacity, enhancing knowledge and exchange of ex-
perience about climate change issues among academic sec-
tor, civil servants in relevant state institutions, private sector
and NGOs in the country. National experts participated in the
regional workshops, organized by the National Communica-
tions Support Program, which contributed to experience ac-
cumulation and establishing links for information exchange
among experts on the particular thematic areas.

In the scope of several Institutions is now making the record
on greenhouse gasses. SOz emissions are monitored and
calculated according to European regulations, but the final
record of Polluters has not been finished yet, so about 80%
of the polluters are not taken into account. Ratification of the
Protocols regarding the Convention on long-range Trans-
boundary Air Pollution are part of the Working Program of the
Ministry as a short term goal but, due to staff shortages (due
to the International Monetary Fund restrictions) the procedure
will take longer than expected.

Atmospheric observations and research are carried out by
the Hydro-Meteorological Service (HMS) of Macedonia within
the Ministry of agriculture, forestry and water management.
Climate-meteorological observations are carried out by 270
stations as follows: 16 main, 6 meteorological hail suppres-
sion stations, 21 regular (two of them are for urban climatol-
ogy), 26 phenological, 1 aerological and 200 precipitation
stations. In order to improve the existing databases and to
carry out the research of mezzo-scale and micro-scale cli-
mate systems, the number of measure points for hydro-
meteorological parameters need to be increased. Moderniza-
tion of the hydro-meteorological network for information ex-

change archives and publication is needed, as well as estab-
lishment and renewal of observations that are not yet in func-
tion. It is necessary to carry out permanent activities for sys-
tematic observation and monitoring of GHG emissions and
their reductions. For this purpose a capacity building is pro-
jected within the MEPP, through opening a permanent office
within the Ministry in order to coordinate and initiate activities
at national level.

An important share of training and education in the area of
climate change has been contributed by NGOs in the form of
lectures, advisory services, and campaigns. NGOs also play
an important role in popularizing the use of renewable
sources of energy, the efficient use of energy, environment-
friendly traffic, the use of bicycles instead of cars in urban ar-
eas.

Barriers. In the course of the realization of the activities in
the field of energy efficiency the main obstacles that exist are
of a financial, legislative and organizational nature, i.e. diffi-
culties in providing financial support for these activities, in-
complete regulation, and inadequate organization of the en-
ergy sector.

Legislative barriers derive from the non-existence of an En-
ergy Efficiency Law and a Strategy for Energy Efficiency in
the forthcoming period. This is so far overcome through par-
tial treatment of Energy Efficiency within the Energy Law and
the Program for Rational Use of Energy until 2020.

Financial barriers derive from the lack of an Energy Efficiency
Fund. This is solved partially and incidentally by providing
funds from various other sources (such as grants, donations,
favorable credits, budget resources and other).

Providing funds are the starting points, upon which, the reali-
zation of the rest of the activities in the energy efficiency field
depend.

The institutional problem is a serious one. The Ministry of
Economy has only five employees responsible for Energy
(and not only for Energy Efficiency).

With the aim of adapting to EU legislation on energy effi-
ciency and environment and achieving the expected effects,
it is necessary to have co-operation and exchange of experi-
ences among the countries of the region. Wider co-operation
is necessary for the implementation of energy efficiency ac-
tivities, as well as for providing financial support to these ac-
tivities.

Unfortunately, the awareness about climate change issues in
Macedonia has not been raised at a sufficient level until now.
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The process for the preparation of the First National Com-
munication on Climate Change has positively contributed to
awareness rising among all relevant stakeholders. Within the
preparation of the National Communication, a public aware-
ness campaign was carried out.

In all educational degrees, through various educational mat-
ters, the environmental issues are partially introduced. How-
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1 Recent developments regarding sectoral energy efficiency and climate change

mitigation policies

1.1 RES policy developments

Most policy developments regarding the use of RES in
Moldova took place in 2000.

e The Energy Strategy of the Republic of Moldova until
2010 adopted in 2000 is a comprehensive document,
which included a range of objectives and development
perspectives for Moldova’'s Energy sector. These goals
include
= Encouragement of energy efficiency and energy con-

servation,
= Assurance of the state’s energy security and
= Protection of the environment,
and their achievement involves a higher utilization of do-
mestic energy sources, which are all renewable.

According to the Energy Strategy, energy consumption will
quadruple until the year 2010 and the use of RES will suffer a
six-fold increase, which will make the share of RES in total
energy consumption grow from the current 4.94% to 12.5%.
This would involve about 70% of biomass, 14%--hydro, 10%
solar energy and 5% of wind energy.

Note: The assumptions on which the Energy Strategy is
based may be inaccurate: the expectation is that GDP would
grow by much less than the energy consumption, i.e. the
strategy assumes that the energy intensity of Moldova would
double. This is not realistic in the current conditions of the
energy market. Depending on other factors, this may affect
the projected ratio of RES in Moldova’s energy consumption
structure.

o The Resolution of the Government No. 1092 of 2000 con-
cerning the Utilization of Renewable Energy Sources in-
cludes a comprehensive list of intentions corresponding to
the Energy Strategy, but these do not include specific
state programs for the promotion of RES, no funds from
the state budget have been allocated for this purpose.

o The Law on Energy Conservation from 2000 stipulates the
creation of a scientific, practical, technical, economic and
informational infrastructure that would promote along with
the rational use of energy resources the introduction in the
economy of more renewable energy source.

o The Action Plan until the year 2010 stipulates the creation
of an educational centre for the promotion of energy effi-
ciency and RES in 2003 and the elaboration of the Law on
the Utilization of Renewable Energy Sources in 2005.

An important concern regarding the envisaged legislation
pieces addressed at promoting RES is raised by the fact that
the Government is not planning to change the general energy
and electricity laws, but is rather planning to deal with this
problem separately. Another worrying factor is the vagueness
of the plans about the way RES intentions will be financed.

1.2 Financing structures

o The Law on Energy Conservation from 2000 indicates the
creation of a National Fund for Energy Conservation. The
state budget is the only financial source for the moment,
which is not sufficient for a proper operation of the Fund.
Furthermore, it is not determined specifically what share
of finance is to be used for energy conservation and what
for RES.

o The Resolution of the Government No. 1092 of 2000 con-
cerning the Utilization of Renewable Energy Sources
stipulates that the envisaged projects will be financed
from development funds and the funds created with the
purpose of supporting energy conservation activities, the
profits from the difference in the costs of renewable en-
ergy and fossil fuels, and from donations from interna-
tional organizations.” These financial plans are unsatisfac-
tory because of their vagueness and also because they
imply that the Government is expecting a net profit from
the introduction of RES, which in fact usually requires sig-
nificant subsidies in the initial stages.
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There are no provisions for the renewable energy to be pur-
chased at a guaranteed price, as is the case in many EU
member states. However, this would not be realistic in
Moldova’s current economic situation. Therefore, the major
part of the financing for the further introduction of RES is
likely to originate from foreign donors and investors. Cur-
rently two such projects are operating on Moldova’s territory,
both of which are biogas installations®:

o at the poultry firm in Vadul-lui-Voda with the help of the
Dutch PSO project and

e in a rural farm in Cotova, Soroca judet financed by the
Dutch NGO “NOVIB.”

In addition, with the help of a grant from the Government of
Denmark, another biogas installation is envisaged at the
sewerage station of Chisinau.

1.3  Biomass project description

In August 2002, a biogas installation was commissioned at
the poultry farm from Vadul-lui-Voda. The system will use the
energy of the poultry waste for the fermentation of biogas;
the capacity of the fermentor is 700 m.3

The biogas is used for a CHP with the electricity generation
capacity of 87 kW and 116 kW heating capacity. The heat is
currently only used for some washing processes in the poul-
try farm itself because there is no network for the distribution
of hot water even within the farm. The cost of the installation
is around € 350,000, and the total cost of the project is €
500,000.2

1.4 Unexploited potential

Especially with regards to the Kyoto Protocol mechanisms,
there are human resources assets in the country that are not
being fully utilized. For example, the Technical University of
Moldova has performed in the 80s experiments on biomass
potential in the sugar, spirits, and wine industries as well as
in agriculture—more specifically for pig and poultry farms.
The academic staff had arranged relations with the Agricul-
tural Departments, installation construction workshops and
with biology experts. Although many of the organizational
connections would not be relevant in today’s context, the ex-
perience of the academic staff may prove useful.

2  Best practice policies and measures yielding ancillary socio-economic benefits

The policies described in Section 1 above will be imple-
mented in the years to come, hence it is only possible to
comment on the limited past experience of the three imple-
mented projects and on the predictions about the effects of
the measures foreseen in the existing strategies.

The biogas projects in Vadul-lui-Voda and Soroca did not
create additional jobs, however in Vadul-lui-Voda, the em-
ployee currently operating the biogas installation has partici-
pated in the construction works of the project and received
on the job training. These skills and knowledge could be
used for the implementation of similar projects in Moldova,
which would reduce the costs for foreign consultancy ser-
vices.

According to the Chief engineer of the poultry factory, lon
Nistreanu, the main ancillary benefit of the project is that of
reducing the waste stream from the farm. Previously, the
waste was transported to accumulation lakes, which were

1 xtracted from unpublished Draft Framework Program of the Na-
tional Strategy for promotion and implementation of renewable
sources of energy in Republic of Moldova.

2 nformation from personal interviews Dumitru Ungureanu, Biomass
specialist at the Technical University, Moldova and from lon Nis-
treanu, chief engineer of the Vadul-lui-Voda poultry farm

overfilled and toxic substances were flowing into the ground
water.

Since the enforcement of environmental protection legislation
is very weak, current economic activities are accompanied by
various negative externalities, the costs of which are not
monetarized. What in other circumstances would be included
in the cost-benefit analysis of an enterprise (for example the
true cost of waste disposal) and would add to the economic
profitability of RES installations would rather be included in
the social equation. Hence, the social benefits of introducing
RES would be those of reducing local pollution such as that
arising from organic waste, the burning of fossil fuels, etc.

In addition, many of the small-scale renewables generation
can be located in rural areas where 54% of the population
lives. The unemployment rate in these areas is very high,
and job creation would contribute to the development of the
local economy. According to a study by the SEETEC project,
the implementation of the Energy Strategy to 2010 would
lead to the creation of 5,000 new jobs, the majority of which
would be in rural areas.
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3  Climate change mitigation and the use of flexible mechanisms: State of the art

3.1 Climate change mitigation policies

The Ministry of the Environment and Territorial Development
is the authority designated to deal with the implementation of
the UNFCCC and the Kyoto Protocol.

Currently in Moldova there are no direct climate change miti-
gation policies and no AlJ projects have been implemented.

Other policies that may lead to relevant secondary results are
those aimed at energy efficiency improvements, the introduc-
tion of renewable energy sources, and environmental protec-
tion, such as:

o The National Program for ecological security approved by
the Decision of the Government no. 447 of April 14, 2003

o The national strategic Action Program for Environment
Protection, 1995

o National strategy for a Sustainable Development -
"Moldova 217, elaborated in the year 2000 within the UNO
Program Capacity 21

o The Energy Strategy of the Republic of Moldova until
2010, Government Resolution No. 360, of 11.04.2000

o The Law on Energy Conservation No. 1136-XIV of
13.07.2000

o The Resolution of the Government No. 1092 of
30.10.2000 concerning the Utilization of Renewable En-
ergy Sources.

Strengths

e In the laws above, it is envisaged that an educational
demonstration center for the promotion of energy effi-
ciency and renewable energy will be created. Such a cen-
ter would increase the public awareness about these im-
portant issues for the energy sector and would contribute
to a more successful implementation of the various meas-
ures that are to be taken.

o The strategy does not stipulate a drastic change in the
RES share or in energy efficiency—this would not be real-
istic under the current circumstances, hence an advan-
tage of the existing framework is its feasibility.

Weaknesses

o The enforcement of environmental legislation is very lim-
ited;

o The financial or institutional support from the state for the
introduction of renewable energy sources is almost in-
existent;

o Neither the legislation on energy efficiency improvements
nor that on the utilization of renewable energy sources
stipulates changing other laws or procedures, the current
form of which creates an impediment for the implementa-
tion of the RES and energy efficiency laws. For example,
the current property structure and technical structure of
the buildings creates problems for the implementation of
energy efficiency measures on the building level as well
as there is no incentive for apartment owners to imple-
ment energy efficiency measures on the apartment level
(for example the use of heat). The efforts of the govern-
ment are discrete rather than holistic, which will delay or
prevent the implementation of these important laws;

o Some of the documents listed above do not have a sound
scientific or economic grounding. This may lead to difficul-
ties in the process of implementation.

3.2  Capacity development

The main relevant capacity development efforts are those
under the UNFCCC, the UN-sponsored “Climate Change”
project. This project generated a number of awareness build-
ing activities and the following important publications:

o UN Convention on Climate Change. Technological needs
and development priorities. Chisinau: 2002.

e Todos P., Sobor I., Ungureanu D., Chiciuc A., Plesca M.
Renewable Energy: Feasibility study. Chisinau: 2002.

o UN Convention on Climate Change. The first National
Communication of Republic of Moldova. Chisinau: 2000.

Other projects that have secondary capacity building effects
in activities related to Kyoto Protocol activities are those of

o The Danish Environmental Protection Agency, Ramboll

o Cleaner Production and Energy Efficiency Centre, Norway
Project

o UNDP project “Mesmerizing Moldova”

o USAID Energy Sector Restructuring Project

o Alliance to Save Energy, Moldova

o The World Bank Energy Project

These projects have generated skills, knowledge and rele-
vant past experience, which will prove useful for the imple-
mentation of CDM projects.
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4  Making the Kyoto mechanisms work: Challenges ahead

41 Institutional infrastructure and the emerging
policy

The flexible mechanism relevant for the Republic of Moldova
is the CDM. Although CDM-related policies and structures
are still being developed, the government appears to have a
welcoming attitude towards this mechanism.

Moldova meets two of the host country requirements for host-
ing CDM projects:

o it became a party to the KP in February 2003 and
o it has a Designated National Authority for CDM within the
Ministry of Ecology, Department of Hydro-Meteorology.

There are two officially assigned groups working on CDM-
related issues:

o a strategy working group, which develops draft policies
pertaining to climate change and to Moldova's participa-
tion in the Kyoto Protocol

o a provisional CDM project processing Committee

The Executive Director of the National Focal Point, Mr. Va-
leriu Cazac, who is also the head of the Hydro Meteorological
department of the Ministry of Ecology, heads both entities.

The strategy working-group has developed a draft for a Gov-
ernment Decree stipulating the processing procedures for
CDM projects, Moldova’s priority areas, and the members of
the Committee, which will deal with CDM project applications.
The draft stipulates that the CDM Project Assessment Com-
mittee will comprise representatives of the Ministry of Ecol-
ogy, Ministry of Economy, a few members of Parliament and
staff from the Institute of Energy. The committee will rely on
experts to assess technical issues pertaining to the project,
while the committee itself will decide on the appropriateness
of the proposed project in Moldova’s context.

The criteria applied to CDM project proposals will be based
to a great extent on the UNFCCC recommendations and
regulations. Although these regulations require that the host
country authorities determine criteria sustainable develop-
ment standards for CDM projects, none have been put forth
by the Designated National Authority. In addition, no specific
CDM procedures for the assessment of environmental im-
pacts been developed in addition to the 1996 law “On the
Ecological Expert Evaluation and the Assessment of Impacts
on the Environment” No. 851-XIll.

Despite the fact that the CDM-relevant policies are still under
preparation, the National Focal Point is disposed to process

all project applications and two projects - one in the forestry
sector and a wind energy project - have been approved al-
ready.

Of concern is the fact that there is not payment procedure to
the Designated National Authority for processing project ap-
plications, and the Committee members are likely to be dis-
tracted from many other duties in order to process CDM pro-
ject applications.

It has been mentioned that there is limited awareness among
policy makers and the general public regarding the CDM
process and that more training is required, which is a poten-
tial focus for capacity building.

One of the strengths of the current arrangement is that the
policy is flexible and it will be possible to adjust project as-
sessment procedures as soon as more knowledge and ex-
perience is gained.

One potential weakness of the emerging policy is that the
procedures are likely to be intransparent. Also, although the
strategy under preparation does not preclude any project
types from being considered as CDM activities, energy sector
projects are a priority. It is not excluded that the CDM com-
mittee will attempts to force GHG credits buyers to focus on
the sectors, where investments are direly needed, but the
risks are very high; this is the case in the energy sector.

Potential conflicts may be caused by the fact that the policy is
being prepared at a moment when there is still litle under-
standing about flexible mechanisms under the Kyoto Protocol
among policy makers. It appears that stakeholders such as
potential project partners are not involved in the process of
the policy making. No direct capacity building efforts have
been made to date, however, the Prototype Carbon Fund of
the World Bank is planning a CDM seminar for policy makers
in the next couple of months.

4.2 General investment climate

The general investment climate depends on institutional fac-
tors such as the quality of regulations and the rule of law, as
well as on economic indicators such as the GDP, which
represents the purchasing capacity of the population, and the
openness of the economy to foreign investors.

o The quality of regulations and the rule of law are rated as
average in Moldova: EBRD indicated that in 2002 the
quality of business regulations was at 3.7 out of 4.33 and
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the rule of law was ranked with 3.3, also average for the
Eastern European region3.

o The purchasing capacity of the Moldovan population is
very low. According to the EBRD, in 2002, 84.6% of the
Moldovan Population was beyond the poverty line, the
GDP was among the lowest in transition economies—
$444/capita. This would matter to investors in the power
sector, for example, as low purchasing power of the popu-
lation would have a negative influence on expected sales
of electricity.

o The investment climate in the energy sector of Moldova is
rated as very poor—due to state interventions in tariff set-
ting, and to the slowness of the privatization process. Ac-
cording to the EBRD indicators, Moldova’s infrastructure
reform rates 2 out of 4, which is at the lowest end of the
spectrum in the context of transition economies.

4.3  Low cost GHG abatement options

As is the case in many countries, the main source of GHG
emissions in Moldova is the energy sector. According to
Moldova’s First National Communication to the UNFCCC, the
energy sector generated in 1998 71.04% of the GHG emis-

Figure 1: Energy intensity indicators
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Introduction

The legal framework for the promotion of renewable energies
has been established by the Energy Act of April 10th, 1997
[1]. The Act was adopted by the Polish Parliament in Au-
gust1997 and entered into force in January 1998. It is the
main legal document in the field of energy in Poland.

The Act defines the principles of developing a national en-
ergy policy, for the supply and use of energy, and for the op-
eration of energy enterprises. It also defines the agencies,
which have jurisdiction over the issues of fuel and energy
economy. The purpose of the Act is to create conditions to
provide energy security, rational use of energy, and the de-
velopment of competition. It also defines the conditions of
conducting economic activities in the energy sector, imposes
certain obligations on economic entities, and guarantees cer-
tain rights for them. Since 1998 the Energy Act has been up-
dated several times. The most recent and major amendment
was done in July 2002, and the changes entered into force in
January 2003.

In August 2001 Polish Parliament adopted The Second Envi-
ronmental Policy. Its main objective is to provide for environ-
mental safety of the Polish society in 21st century, and to
create the basis for elaboration and implementation of the
national sustainable development strategy [2]. The integra-
tion with the European Union is regarded as a significant fac-
tor to achieving major objectives of this new national policy,
which envisages three phases of achieving the assumed
goals. The first phase with short-term objectives was to make
Poland prepared to the EU membership in this field by 2002.
The second phase, was the implementation of medium-term
objectives to adjust and harmonize the Polish system with
the EU standards during the transition periods (2003-2010).
The third, long-term objectives will be specified in the frame-

work of the ,Strategy for Poland’s Sustainable Development
by 2025”, which is presently under preparation by the Polish
government prepared following the Parliamentary Resolution
of March 2nd, 1999.

In respect to the protection of air against pollution the new
Policy puts special emphasis on pollution control at source,
through changes of energy carriers (with special focus on re-
newable energies), use of clean raw materials and technolo-
gies (in accordance with the Best Available Techniques and
Methods principles) and minimization of energy and raw ma-
terial use. It also assumes further development of standardi-
zation of emissions in industry, in energy sector, and trans-
port, as well as further development and implementation of
product standards, limiting air pollutant emission as a result
of full product cycle. It also brings to the attention of the gov-
ernment the global and international aspects, such as: trans-
boundary pollution, climate change, ozone layer depletion.

In November 2002 the Executive Program to the Second En-
vironmental Policy was prepared by the Council of Ministers.
The Program provides guidelines for reaching targets set
forth by the Second Environmental Policy and specifies the
respective tasks. The tasks are grouped into packages of in-
vestments and non- investments ones. The latter are e.g. ac-
tions in the field of law making, programming developing
economic mechanisms, spatial planning, R&D programs,
monitoring and control, international co-operation etc.

According to the Second Environmental Policy much atten-
tion is put to the necessity of elimination of risks to human
health and life, counteraction of environmental degradation
and participation of Poland in mitigation of the Global Climate
Change
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1 Recent developments regarding sectoral energy efficiency and climate change

mitigation policies

Climate Change mitigation potential in Poland is primarily re-
lated to energy generation and use. In practical terms it
means increasing the share of renewable energy sources in
Poland’s energy balance and increasing energy efficiency of
the national economy. Below we describe the recent devel-
opments in both areas starting with RES.

1.1 Developments concerning renewable
energies

It should be fist noted that the recently amended Energy Act
introduces new definition of renewable energies which com-
plies with the EU Directive 2001/77/EC. It reads” renewable
energy sources shall mean renewable non-fossil energy
source s(wind, solar, geothermal, wave, tidal, hydro-power,
biomass, landfill gas, sewage treatment plant gas and bio-
gases)”.

The amended Act also introduces obligation for energy utili-
ties to purchase heat from RES unless it would exceed the
demand of its customers, and sets minimum quotas on the
share of green electricity in their purchase portfolio. The quo-
tas are determined quantitatively by the ordinance of Minister
of Economic Affairs. The first ordinance to the Energy Act
concerning RE purchase obligation came into effect on De-
cember 15th 2000 [3]. The Ordinance set the green energy
fraction at 2.4 in 2001 which would be gradually increased up
to 7.5% in 2010. However, the Ordinance had several essen-
tial drawbacks: there were uncertainties about fulfilling rec-
ommended quotas and about penalties that were to be im-
posed on energy utilities failing to meet the targets. Most im-
portantly, it made it possible to count the same green elec-
tricity several times by different utilities. Consequently, the
ordinance was updated on May 30th, 2003 [4] with the frac-
tional quotas remaining as aforementioned.

o The main objective of the change was to eliminate the
possibility of multiple counting of the same green electric-
ity which, unfortunately, began to be practiced under the
first ordinance. However, the new regulation will become
fully “tight” against such tricks only with introduction in the
Energy Act itself of an obligation to provide documents
certifying the origin of the green energy purchased by a
utility. Still, the amended Ordinance seems to serve fur-
ther development of the renewable energy sources much
better than the previous one.

e The new Ordinance also specifies the mechanism of set-
ting prices for energy derived from renewable sources.

Energy utilites may refuse purchasing heat from RES
only if it may lead to increase of the price of the heat
above the inflation rate (previously the cut-off was set at
1.25 of the inflation rate).

o For co-generation, where - more and more often - bio-
mass is co-fired with coal the rule has been adopted that
only a fraction of energy due to combustion of biomass
will be counted as green. Again documents certifying the
origin of the green energy will help eliminating abuses of
the law.

In August 2001 the Polish Parliament adopted the document
entitled Development Strategy of Renewable Energy
Sources. The Strategy sets the political background for de-
velopment of RES in Poland. The main goal of the Strategy is
to increase the RES share in Poland’s primary energy bal-
ance from the present mere ca. 2.5% to 7.5% in 2010 and
14% in 2020, respectively [5]. The progress in implementa-
tion will evaluated every 3 years starting with the first as-
sessment in 2003. According to the existing prognoses it may
happen that Poland will not reach the 14% target by 2020.
However, the document has also a political meaning to en-
courage further action for sustainable energy development
and to emphasize importance of renewable energy sources.

In the past 18 months Poland witnessed a hot political debate
about liquid bio-fuels for motor vehicles. The first proposal of
the Bio-fuel Act was quite radical. It would place Poland as
leader in mandatory content of bio-components in motor fu-
els. The proposal was successfully lobbied by the (then) coa-
lition party PSL, representing mainly the Polish farmers. The
main goal of the Act was to promote bio-fuels i.e. mixtures of
petrol with ethanol or diesel with the methyl or ethyl esters. It
faced a fierce opposition from the oil and car lobbies. Never-
theless, the Act was adopted with the SLD and PSL votes,
despite of the opposition of the right wing (liberal) parties. In
December 2002, the president of Poland Mr. KwaSniewski
yielded to the pressure of the motorist lobby and vetoed the
Act, which meant returning it to the Sejm (lower chamber)to
introduce changes required by the opposition or reject the
President's veto. The veto, however, was not rejected, which
finally has lead to the split of the coalition in March 2003. The
changed, softer, version was elaborated and finally adopted
by Sejm [6] with a lower content for ethanol (min 3.5 and
max. 5%) added to petrol. However, very recently, in August
2003, the Senate, the higher chamber, suggested deleting of
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the respective paragraph, so that the situation is rather con-
fusing at present. One has to wait until the Parliament re-
sumes its work after summer vacations. The new version
also stipulates that separate filling columns will have to be
available with non-bio and bio-fuel, with very clear informa-
tion displayed about the content of bio-components. Strict
control of the quality and composition of the fuels will be also
implemented. It is also stated that that the bio-components
added to fuel must come from Polish plantations, which will
soon become in conflict with EU legislation.

1.2 Developments concerning energy efficiency

Before the political transition of late eighties the heavy indus-
try and mining sector were significantly favored in Poland. It
led to inefficient use of the natural and economic resources
and to a constantly growing demand for energy. With the col-
lapse of those industries in early nineties, the consumption of
energy decreased more than Poland’s GDP, which automati-
cally led to a decrease of energy intensity of national econ-
omy between 1991-1998. Presently, in order to increase en-
ergy productivity, more determined and well coordinated ac-
tions are required. The figure below shows the trends in en-
ergy intensity indicator for Poland, together with the 1998
value for the average over the EU countries.

Figure 1. (primary) energy intensity of GDP in Poland
[kgoe/000%]

1990 1991 1992 1993 1994 1995 1996 1997 1998 1998 1999 2000
EU

Source: Current situation in energy sector, Ministry of Economy,
http:/Mww.mg.gov.pl,;
European Union Energy & Transport in Figures 2001,
European Commission in co-operation with Eurostat

One can observe a systematic downward trend with clear,
albeit insufficient, reduction in energy intensity. Energy-
intensity has been reduced in the period between 1990-1997
under the current environmental policy and economy restruc-
turing almost by a factor of 2. However, it still remains ap-
proximately twice as high as the current level in the Euro-
pean countries. The basic assumptions of the national en-
ergy policy foresee further reduction of energy intensity, in-

duced by the expected growth in energy prices, moderniza-
tion and restructuring of industry and national economy as a
whole. According to the medium and long term objectives of
The Second Environmental Policy energy intensity should be
reduced by 25% and 50% by the year 2010 and 2025 re-
spectively against the 2000 level. As energy efficiency and
environmental protection were recognized in Poland as key
elements in energy policy, the government supported works
on further development of mechanisms that can stimulate
energy efficiency and environmental protection. The most
important mechanisms, which have been analyzed [7] as
possible elements of a national energy efficiency strategy are
financial and fiscal incentives to retire old, inefficient energy
equipment, subsidies to investments in RE technologies, ob-
ligation of the national and local government administrations
to use energy efficient equipment and high insulation stan-
dards in public buildings, creation of a network of Energy Ef-
ficiency Advisory Centers including schemes for financing
them, economic incentives (e.g. tax relief) for companies
regularly performing energy audits, tax relief for companies
developing production of energy efficient equipment, in-
creased support for R&D projects related to energy efficiency
improvements, elaboration of energy audit standards in in-
dustry, pilot and demonstration projects, and distributing in-
formation about the possibility of financing energy saving in-
vestments from EU funds.

Finally it should be noticed that Poland as opposed to some
countries in transition has no dedicated Energy Efficiency Act
and no plans to introduce one are made. However as seen in
figure 1 energy efficiency is constantly and remarkably im-
proved, even now, when the changes cannot be attributed
any more to the collapse of the heavy industries. This means
that the prices of energy which increased sometimes by an
order of magnitude have been the prevailing factor.

1.3 Small CHPs

Polish energy sector bases mostly on the large scale, profes-
sional plants. Approximately hundred of the thermal plants
use CHP technology and deliver heat to industrial or munici-
pal customers. Most of them are coal-fired. Additionally, there
are five brown coal-fired plants which accounted for ca. 36%
of electricity produced in 1998 [8].

Up to now there has been a substantial political debate in Po-
land on the privatization of generation capacity and liberaliza-
tion of the energy market. In 2001 there were still more than
220 thousands people employed in the mining and quarrying
[9]. Overcoming all social problems surrounding mine clo-
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sures presents a big challenge to the Polish government.
Recently one can observe an emerging sector of very small-
scale producers of heat from biomass and electricity from
small hydro and wind.. The power producers are, guaranteed
access to the grid electricity by means of the Third Party Ac-
cess (TPA) principle, and network operators are required to
buy the electricity or heat offered [10]. However, due to the

overcapacity in the Polish power sector, transforming the ex-
isting district heating stations into small CHP units is at pre-
sent not a very attractive option. Most researchers believe
that the most cost effective (both financially and from point of
view of COz reduction) is to use biomass for heat production
only.

2  Best practice policies and measures yielding ancillary socio-economic benefits

Over the past few years one can observe in Poland an ex-
plosion of interest in using biomass for energy purposes.
Since 2001 this problem was extensively covered, many con-
ferences, meetings and seminars have been organized, ad-
dressing this issue at national or regional. If the goals of the
aforementioned Development Strategy of Renewable Energy
Sector (7.5% of primary energy from Renewable Energy
Sources (RES) in 2010 and 14% in 2020) are to be success-
fully implemented, biomass will play the dominant role in the
RES balance [10]. According to one of the scenarios, the
share of biomass as the primary renewable energy source
will constitute almost 85% as far as heating and electricity
production alone are concerned. No doubt, biomass consti-
tutes far the biggest RES potential in Poland. Apart from ful-
filling Poland’s Kyoto commitment, and the EU accession
targets, as well as decreasing the local air pollution, the
growth of the biomass-for-energy sector is a very desired de-
velopment for social and economic reasons. With insufficient
demand for domestic nutrition crops and decreasing exports,
the alternative provided by energy plantations is very attrac-
tive and welcome. At the same time, it may help to ease the
problem of excessively large fraction of people employed in
farming. It would create jobs in the rural areas and provide
the very needed income for farmers. One should also men-
tion that about 2 million hectares of agricultural land are not
used at present and the per capita area of farmland is almost
four times higher than in EU.

One can enumerate several areas where development of
biomass-for-energy activity may fill the emerging niches of
demand. Ambitious targets set for “green electricity” have al-
ready created practically unlimited demand for energy crops,
primarily - as the present trends indicate - for wood chips of
salix viminalis, which has already prompted a rapid develop-
ment of energy plantations. Also increasing demand for bio-
mass for heating - particularly district heating - is already
creating a significant and constantly growing demand for

biomass. This may originate from the agricultural residues,
particularly straw, other energy plantations, such as topinam-
bur, sida hermaphodita or miscantus giganteus, as well as for
forest wood waste or post-production wood residues). Tar-
gets set for the fractional shares of liquid bio-fuels for motor
vehicles have already led to enormous interest among farm-
ers and investors in planting crops for ethanol production and
rape for bio-diesel, as well as created a huge controversy
concerning the state policy in this area. As far as meeting the
primary targets (Kyoto, EU, national), the above list is by no
means exhaustive. It only reflects the complexity of the prob-
lem of finding a solution, which would be optimal from the
country-wide perspective. In addition to the environmental
goals, the physical potentials, agricultural and biotechnology
parameters, this solution should take into account also eco-
nomic and social (notably job creation) aspects. One faces
therefore a multidimensional optimization problem of a mul-
tidisciplinary character, on the RES supply side alone.

However, the RES supply side has to be confronted with de-
mand side. If thermal improvements of buildings are taken as
an example, it presents another huge potential for reduction
of GHG emissions, job creation and increasing life standards
of population by reducing heat bills and thermal comfort.

In this context a very positive policy of the ECOFUND foun-
dation should be mentioned. The grant schemes of ECO-
FUND favor now projects integrating fossil-to-biomass fuel
conversion of boilers with thermal improvements of the build-
ing envelopes and heating systems. Similar policies are im-
plicitly applied by the National Environmental Fund (NFOS)
and its regional branches. It is difficult to assess the extent of
such practices as the regional funds are independent entities
and have their own rules and priorities. In any case the sub-
stantial and growing support of both institutions to establish-
ing energy plantations serves the environmental, social and
economic purposes at the same time.
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3  Climate change mitigation and the use of flexible mechanisms

Since the beginning of the transition period in 1989 the Cli-
mate Change issues have not been considered as of any
significant importance by the majority of the political elites in
Poland. Other issues such as unemployment, reforming the
old fashioned industries and medical system, public safety
issues and crime were overwhelming problems. Fortunately,
this situation is gradually changing. In 2001 the Polish Execu-
tive Office for Climate Convention initiated the process of
formulating the National Climate Policy. To provide an ana-
lytical background for the new legal act a study of the rele-
vant technical, political and economical aspects has been
commissioned to the consulting company EnerSys Ltd. As a
result a vast (496 pages) document entitled ,Elaboration of
the Project of National Climate Policy and Scenarios of its
Implementation in the Time Horizon 2020” [11] has been
prepared, which consisted of four major parts:

o Prognosis of GHG Emissions by 2020

o Technical and Economical Characteristics of Possible
GHG Emissions Reduction Activities

o Strategies for GHG Emissions Reduction by 2002

o Draft Proposal of the National Climate Policy

In summer 2002 the document has been reviewed by a panel
of experts and submitted for further processing to the Ministry
of Environment (MoE). Upon inter-ministerial consultations,
two documents were presented for public consultation by the
Dept. of Environmental Policy of the MoE in March 2003:

o [Draft Proposal of] National Climate Policy [Act]
o [Draft Proposal of] Strategies of GHG Emissions Reduc-
tion by 2020.

Their current versions (as of Aug. 22 2003) can be found on
the MoE web page [12]. Bela brief description is presented of
their main provisions.

31 National climate policy

The proposal draws from the existing legal acts, in particular
from the Environmental Protection Act adopted by the Polish
Parliament on April 27, 2001 [13], the aforementioned II-nd
Environment Policy Act of August 23, 2001, and ordinances
of the Council of Ministers: ,Executive Program to the lI-nd
Policy” and ,National Environmental Policy for 2003-2006
with perspective of 2007-2010" [14], of December 10 and 17-
th, 2002, respectively. It also indirectly draws from the Waste
Disposal Act of April 27 2001 or the acts dealing with packag-
ing, deposits and product charges of May 11, 2001 [15].

The draft proposal states that, the main challenges Poland
faces in fulfilling its commitments are:

o Overcoming the domination of coal as the primary fuel in
Poland

¢ Resolving the problem of past investments in inefficient
technologies

o Low rentability of enterprises which means lack of re-
sources for investment in cleaner production or reduction
of GHG emissions

o Low average income level of Poland’s population which
also means lack of resources for investments in more en-
ergy efficient appliances, lamps, heating systems or ther-
mal improvements.

As far as the lack of capital in the enterprises is concerned,
emphasis is put on the emission trading, which is seen as a
short term priority. The resources Poland will acquire from its
surplus GHG emissions reduction will be used to further sup-
port energy efficiency. improvements and counteract compe-
tition disadvantages due to incurring environmental im-
provement costs by the enterprises.

The latter point in the list above deserves a separate com-
ment. Namely, the increase of the income level may not nec-
essarily or automatically lead to a more efficient use of en-
ergy. Considering the current trends it may be likely chan-
neled to an increased consumption of energy intensive goods
and services. For example it may rather feed more car travel
instead of using public transportation. This problem cannot
be resolved without addressing the issue of life styles, which
requires a major education and awareness raising effort. This
unfortunately has not been adequately addressed so far in
any of the countries in transition.

Therefore it should be noted that the Draft Proposal states,
i.a,. that ,the implementation of the National Climate Policy
should increasingly rely on:

o Changing the patterns of production and consumption
o Decreasing energy-, material- and water intensity
o Adoption of BAT and Best Practice examples.

Among more concrete provisions the Draft Proposal specifies
the short term priorities and policy instruments to achieve
them. The short term goals and activities for the years 2003-
2005 are designed mostly to integrate Poland with EU and
secure ,, active and advantageous for Poland participation in
the Kyoto flexible mechanisms including legal actions to in-
troduce emission trading”. Also in this period integration of
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Poland’s Climate Policy should be initiated with the other na-
tional policies, first of all with those concerning infrastructure
and subsequently with financial and tax policies. In long term
(by 2020) it is assumed that reduction of GHG emissions will
reach 30-40%. In defining the priorities special emphasis is
put on the energy and transportation sectors.

Energy sector

o |dentification and review of subsidies hampering the in-
crease of energy efficiency with the aim the gradual abol-
ishment of such subsidies [a rather soft formulation and
no reference to external costs should be noticed].

e Support to renewable energy and fuels gas for electricity
generation [the latter is no doubt controversial and can be,
perhaps, attributed to the unfortunate take or pay contract
with Russial].

o Introduction of motivation mechanisms (including local
ones) for an increased use of renewables

e Continued support for co-generation with the goal of in-
creasing by at least 50% its share in electricity production
referred to the level of 2000 [no target date is given]

o Reduction of methane leakages in the distribution net-
works and production processes

o Active promotion of energy efficiency activities addressed
to different groups of end users

Table 1: Possible policy instruments for different sectors

Transport sector

o Reduction of GHG emissions from aviation

e Support to restructuring of transportation [systems] to-
wards more efficient and environment-friendly forms (i.a.
combined transportation systems) including improvements
in management and logistics

o Reduction of GHG including N20O emissions from motor
vehicles

e Promotion of production and use of alternative fuels
aimed at constantly increasing their share and promotion
of high mpg vehicles

o Support to activities aimed at reflecting full environmental
costs in the prices of transportation services

o Decoupling of the GNP growth from the demand for
transportation services.

Comparing the two last bullets with the respective contents

for the energy sector above, one may have an impression

that the energy and transport paragraphs have been written

by different people. The priorities for the other sectors (indus-

try, agriculture, housing, etc) are defined in a very general, in

fact meaningless, manor.

However, it should be noted that the cross-sectoral priorities
include introduction as fiscal measures (coherent with the EU
rules), voluntary agreements and support to research related
to Climate Change. The approach can be illustrated by the
table below.

Activity

Possible policy instruments

Power and heat generation

Emission limits, emission charges and penalties, carbon tax on fuels, subsidies
and preferential loans (for RES and cogeneration), emission trading and other
flexible mechanisms, green certificates for RE

Steel and iron industry,
Cement industry,
Industrial technologies

Voluntary agreements, Technical standards

Industrial use of electrical energy and heat

Technical standards for electrical motors,
(motive power, lighting, heating, cooling, steam) | Efficient lighting standards,

Tax on electricity [consumption],

Carbon tax,

[Use of] compressed air

Fuel consumption in road transport

Technical standards

Environmental tax on motor fuels

Environmental tax on low mpg vehicles

Tax preferences (abolishment of excise tax) on alternative fuels

Housing sector,
heating, hot water, lighting, house appliances

ances

Technical standards,
Tax on electricity [consumption]. Carbon tax,
Tax reductions for purchasing high-efficiency equipment, Labeling of appli-

(CO2 absorption)

Forestry Joint Implementation projects,
Subsidies to new forestation
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3.2  Strategies of GHG emissions reduction by .
2020

The document is a synthesis of several detailed analyses
performed in 2002. Its structure and content largely corre-
spond to the aforementioned work of EnerSys. The goal has
been to identify scenarios which would lead to significant
GHG emission reduction by 2020. Two quantitative targets
were considered: 30% and 40% reduction as compared with
the 1988 level (the base year for Poland). The analyses were
restricted to carbon dioxide and methane only, which is a suf-
ficient approximation, as they constitute ca. 93% of equiva-

Bearing in mind that in 2010 Poland will likely achieve a
30% reduction (i.e. 24% above the target) there is no
need of undertaking new actions apart from those pres-
ently implemented.

Since the analyses have shown that a 40% reduction is
feasible by 2020 energy policies have to be designed
adequately and preference to RES should be given.

The conditio sine qua non for achieving the 40% reduction
at economically justified costs is introduction oh market
mechanisms which will result in reduction of coal extrac-
tion in Poland.

lent GHG emissions in Poland. Different emission reduction The following instruments and actions are suggested:

options are evaluated and unit reduction costs per ton CO2
equivalent are calculated.

The results are presented in the figure below (figure 2 in the o
,otrategies..”). However, it should be noted that some of the

low cost options may change into rather expensive ones with .
e.g. rising prices of heating oil or gas. No doubt such analy-

ses have to be updated repeatedly.

The document contains also a list of recommendations fol-
lowing from the analyses; in particular:

Introduction of market mechanisms such as green certifi-
cates and emission trading

Introduction by 2005 at the latest of a system of tradable
emission quota

Introduction of financial and fiscal instruments before
2010 is not recommended. Their possible introduction af-
terwards should be conditional upon emission reduction
quotas in the second period, internal regulations of the
enlarged EU and the situation on the international emis-
sion trade market

Figure 2: Specific GHG emission reduction costs vs the volume of reduction, for different possible measure
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o The development of RES bring also positive side effects.
In Poland, considering the economic and social aspects,
special emphasis should be put on the development of
energy plantations, liquid and solid bio-fuel production.
However the quantitative target set forth in the ,Renew-
able Energy Strategy” (7.5 and 14% in 2010 and 2020,
respectively) may turn out to be too expensive for Poland.
Therefore lowering these targets should be considered
E.g. bringing down the 2020 target from 14% to 12% will
decreases the associated costs by ca. one billion USD (ca

50%) with only a 2% decrease in the reduction volume.
(The RES vs GHG reduction effects are non-linear).

¢ Urgent and wide ranging introduction of a complete spec-
trum of auxiliary instruments is recommended, such as:
information campaigns, education and R&D programs,
demonstration projects, etc. In order to overcome the in-
frastructure, information and awareness barriers to
achieve the GHG reduction by properly operating market
mechanisms

4  Making the Kyoto mechanisms work: Challenges ahead

Poland signed the UNFCCC in 1992, ratified it in 1994, and
became a full party to the Convention on October 26, 1994
[18]. Due to negotiations, 1988 was set as a baseline year for
Polish GHG emissions 1 . Under the Kyoto Protocol, which
Poland signed in July 1998 and ratified in December 2002,
the country committed itself to a 6% reduction of the main six
greenhouse gases by 2008-2012.

Polish AlJ program

The introduction of a pilot phase for Activities Implemented
Jointly (AlJ) under the UNFCCC has led to the establishment
of a "Secretariat for Joint Implementation (JI)" in the National
Fund for Environmental Protection in 1994 [19]. In August
1999, the JI Secretariat became a part of the "Executive Of-
fice for Climate Convention" In the previous years the Secre-
tariat developed guidelines and criteria for the implementa-
tion of projects and implemented a few projects. A coal-to-
gas boiler conversion program, which includes a USD 1m
grant from the government of Norway, is the largest project
so far. By summer 1999 around 30 boiler conversions, as
well as accompanying energy efficiency improvements i.e.
insulation of buildings and installation of energy efficient
equipment, have been agreed upon within the framework of
this project. While the total project cost amounts to roughly
USD 48m, the AlJ component is restricted to USD 1m from
Norway. | In addition there are two Polish-Dutch AJl projects
carried out. First one concerns reduction of atmospheric pol-
lution through modernization of heat supply system in the
town of Byczyna the second one sustainable heat and power

' Poland makes use of Article 4.6 of the Convention which allows 'a
certain degree of flexibility' to countries with economies in transi-
tion in fulfilling their commitment (UN 1992). This can been justi-
fied by the fact that 1988 represented the last 'normal' year before
the setting in of strong economic recession in the second half of
1989. 10

for public networks in Szamotuly. These focus on fuel switch-
ing (coal to gas) and boiler modernization.

The main obstacle to implementation of AJl was the lack of a
legal basis for the "carbon credits" trade by the projects. The
Polish Ministry of Environment has represented a cautious
approach to JI. This has created an impression that sale of
emission credits to foreigners can be difficult.

Joint Implementation

The first JI project (providing for carbon credit sharing) was
implemented in Jelenia Géra by the installation of a Dutch
biomass fired boiler (firing wood chips and sawdust) for the
municipal greenery enterprise. The second one is a Polish-
Canadian 900 kW -hydropower project on the Bobr River, at
Leszno Gorne in Lubuskie Voivodship in Western Poland.

upon the Polish-Dutch project of establishing the wind park.
The third project concerns a 60 MW wind farm financed
partly by Dutch government in exchange for Emission Reduc-
tion Units, ERUs, in the framework of the ERU-PT Program
in north-western Poland. The wind farm was planned to con-
sist of 30 wind turbines of 2 MW each Unfortunately, there
are some uncertainties which show that the project may be
jeopardized.

There were also efforts to create conditions for implementa-
tion of the Finnish-Polish Joint project at the heating com-
pany PEC in Elblag to allow combined heat and electricity
production.

Emission Trading

By creating an open market for ERUs, the Emission Trading
scheme should lead to minimization of the total costs of CO2
emissions reduction. The international co-operation mecha-
nism within the confines of UNFCCC offers significant bene-
fits for participating countries. Poland is likely to achieve cuts
in its GHG emissions more substantial than it is required by
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its Kyoto target. This potential of tradable emission units can
release additional funds necessary for modernization and fur-
ther development of Polish energy sector. If properly re-
volved within the energy sector, these funds may lead to fur-
ther reductions by promoting more efficient and environment
friendly technologies.

By a decision of the Minister of the Environment of 2000, the
National Fund for Environmental Protection and Water Man-
agement was designated as the institution to conduct work to
develop the basis for greenhouse gas emission trading. Po-
land intends to trade primarily with the Member States of the
European Union, but its choice of partners will depend on the
market rules.
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1 Recent developments regarding sectoral energy efficiency and climate change

mitigation policies

Romania has made progress in preparing for internal energy
market, in particular as regards the level of market opening,
pricing policy and restructuring of some utilities. Electricity
prices were adjusted several times and now reflect produc-
tion costs to an acceptable degree. Prices have been in-
dexed with the US dollar.

Poor collection of energy bills and low energy prices still dis-
tort the energy efficiency policy. As far as energy efficiency
and renewable energy is concerned, some progresses were
made during the reporting period. Romania should continue
to move from its current energy production-oriented policy,
towards a policy based on energy saving.

The general indicators on energy and environment are pre-
sented in the figure.

toe / capita MWh / capita 1CO2/ capita toe /1000 USD kWh/USD tC02/1000 USD
TPES/ Pop. Elec. Cons./Pop.  CO2 Emiss. / Pop. TPES / GDP Elec. Cons. / GDP Energy CO2
Emiss. / GDP

Since 2001, the following legal acts regarding energy effi-
ciency have been adopted:

o Government Decision-GD no. 27 establishing the neces-
sary requirements referring to labeling and the energy ef-
ficiency for the market placing of household dishwashers
(Official Journal-OJ. no. 68/30.01.2002);

e GD No. 1056/18.10.2001 with regard to energy labeling
and energy efficiency of domestic lighting lamps, in view
of placing them on the market, which transposes Directive
1998/11/EC. The provisions of GD No. 407/2003 enter
into force in August 2002;

o GD No. 27/17.01.2002 with regard to energy labeling and
energy efficiency of domestic dish-washers, in view of
placing them on the market, which transposes Directive

1997/17/EC The provisions of GD No 27/2001 enter into
force in October 2002;

e GD No. 270 establishing efficiency and energy labeling
requirements for market placing of boilers functioning with
liquid and gaseous fuel (OJ no. 238/09.04.2002), which
transposes Directive 92/42/CEE

o GD No. 393 for the approval of the Norms enforcing the
Law no. 199/2000 on energy efficient use (OJ no.
292/30.04.2002);

e GD No. 1549/18.12.2002 (OJ No. 20/15.01.2003) estab-
lishing the energy efficiency requirements for ballasts for
fluorescent lighting in view of placing them on the market,
which transposes Directive 2000/55/EC on energy effi-
ciency requirements for ballasts for fluorescent lighting.
The provisions of GD No. 1549/2002 enter into force in
July 2004;

o GD No. 407/2.04.2003 (OJ No. 267/17.04.2003) with re-
gard to energy labeling and energy efficiency of house-
hold air-conditioners, in view of placing them on the mar-
ket, which transposes Directive 2002/31/EC with regard to
energy labeling of household air-conditioners. The provi-
sions of GD No. 407/2003 enter into force in April 2004;

e GD No. 1117/10.10.2002 (OJ No. 785/29.10.2002) with
regard to energy labeling of household electric ovens in
view of placing them on the market, which transposes Di-
rective 2002/40/EC with regard to energy labeling of
household electric ovens. The provisions of GD No.
1117/2002 enter into force in October 2003;

In order to reduce the energy consumption in buildings,
Emergency Ordinance-EOQ No. 174/22.12.2002 (OJ No.
890/9.12.2002) has been elaborated, regarding the establish-
ing of special measures for the thermal rehabilitation of cer-
tain multi-story  buildings, approved by Law No.
211/16.05.2003 (OJ No. 351/22.05.2003), setting up meas-
ures for the thermal rehabilitation of certain multi-story build-
ings completed between 1950-1985 and their installations.

The technical co-ordination of the rehabilitation actions is car-
ried out by the Ministry of Transport, Constructions and Tour-
ism, while the funds necessary for covering the thermal re-
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habilitation costs, and the costs of the expertise and ener-
getic audit of the buildings are provided as follows:

¢ loans and/or state-financed allocations, covering 85% of
expenses (of which 30% are subsidies), and the own-
ers/lodgers associations’ maintenance fund, covering 15%
of expenses, for dwellings owned by natural persons;

o state budget and local budgets for state owned/adminis-
tered dwellings and spaces having other destinations than
lodging;

¢ own funds of the economic agents, for the dwellings in
their property/administration.

Furthermore, for the implementation of the energy efficiency
requirements in buildings, the following legal documents
have been elaborated: the Orders of the Minister of Public
Works, Transports and Housing No. 1435/30.09.2002 (OJ
No. 732/07.10.2002) for the approval of the technical regula-
tion on “Methodology on energy audit of existing buildings,
heating installations and installations for preparing hot water”
and No. 550/09.04.2003 (OJ No. 278/21.04.2003) for the ap-
proval of the “Guidelines for attesting energy auditors for
buildings and their installations”.

In 2003 the Ministry of Economy and Commerce approached
the renewables issue by promoting a "Strategy on renew-
ables development" and the GD No. 443/10.04.2003 (OJ No.
288/24.04.2003) on the promotion of electricity produced
from renewable energy sources, which transposes the Direc-
tive 2001/77/EC on the promotion of electricity produced from
renewable energy sources in the internal electricity market.
The provisions of GD No. 443/2003 enter into force in April
2004.

However, this act does not provide any concrete support
market mechanism for renewables, but builds the framework
for further specific regulations. So, much remains to be done.
Effective implementation of the EU directive requires energy
companies that operate transparently, an energy market that
functions smoothly, a sound regulatory framework and func-
tional institutions. Problems to be signaled are: an unclear
allocation of responsibilities among various government bod-
ies, poor co-ordination of strategies at a macro level and
weak feedback from major stakeholders because of a con-
stant failure to secure active involvement of the civil society,
the business community and other stakeholders in policy
making.

The GD 443 document establishes also the following tar-
gets:

o renewables electricity production as a quota of the gross
power consumption: 30% in 2010.

o renewables contribution as a quota of the gross energy
consumption: 12% in 2010.

The target for electricity production includes the contribution
of large hydro, which anyhow reaches today some 29 % of
the gross power consumption. It means that the development
of "real" renewables for electricity will be very modest.

The national specialized body in the field of energy efficiency
is the Romanian Agency for Energy Conservation (ARCE),
created in 1991, and placed under the subordination of the
Ministry of Economy and Commerce.

ARCE was created to co-ordinate and implement the gov-
ernment's energy efficiency and conservation policies and
specific sectoral programs, but only recently, on 1 January
2002, ARCE strengthened his administrative capacity, as a
legal person with functional, financial and organizational
autonomy, according to the provisions of GD No.
941/29.08.2002 (OJ No. 673/11.11.2002) regarding the or-
ganization and functioning of ARCE. The framework for the
self-financing of certain activities of ARCE has been ensured
too.

The Agency has been re-organized in view of implementing
the provisions of the Draft Strategy on energy efficiency, rein-
forcing the structures responsible with market surveillance
activities, the authorization of energetic auditors and persons
who are entitled to perform energy break-downs, and the im-
plementation of projects promoting energy efficiency and the
use of renewable energy sources.

In 2003, ARCE carries out projects with a value of approxi-
mately 3 MEURO in the field of energy efficiency.

For the promotion of energy efficiency, the Romanian Fund
for Energy Efficiency (FREE), a self-financing, independent
institution, has been set up by EO No. 124/8.10.2001 (OJ No.
644/15.10.2001), approved with modifications by Law No.
287/15.05.2002 (OJ No. 344/23.05.2002).

Within an Agreement of non-reimbursable financial assis-
tance between Romania and the International Bank for Re-
construction and Development, 10 millions USD were
granted to the Fund.

The services offered by FREE consist of:

1. Financing services for the coverage of up to 80% of the
investment costs of the approved energy efficiency pro-
jects. They will take the form of:
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= Loans on term offered directly to the final user;

= Loans to Energy Service Companies (ESCOs), accord-
ing to the nature of the project;

= Loans in which FREE forms a partnership with a con-
sortium of products and services supply, offering a full
package, which includes technology, equipment and
financing.

2. Technical assistance for training and project development.

= re-orientating investors in the private sector towards
this low-risk market, recuperating the capital of the ini-
tial donors;

= structuring itself in such manner as to be attractive to
the co-financers, a basic mechanism for increasing in-
vestment capacity in time;

= absorbing local resources (local financial institutions)
as much as possible in order to reduce costs, such as
the ones regarding credit analysis.

At present, the portfolio of potentially eligible projects is being
established within FREE, while the actual financing is pro-
grammed to begin in the second semester 2003.

In December 2002, GD No. 1488/18.12.2002 (OJ No. 956/-
27.12.2002) setting up the Inter-Ministerial Working Group for
the co-ordination of the elaboration and implementation of

the national strategy in the energy efficiency field and of the
related action plan, was adopted. In the first quarter of 2003,
the Inter-Ministerial Group, coordinated by the Minister of In-
dustry and Resources, drafted the National Strategy in the
energy efficiency field, in response to the European Union’s
recommendations included in the Regular Report for 2002.

The EU accession process is the main driving force and
plays a crucial role in reforming the energy markets and re-
shaping energy and environmental policies. The negotiation
of the relevant Chapters had a positive impact in more clearly
defining the potential for energy savings and a policy frame-
work for renewable energy sources.

Chapter Status
1 « Free movement of goods opened
5« Company law provisionally closed
6 « Competition policy opened
10 « Taxation opened
11 « Economic and monetary union provisionally closed
14 « Energy opened
11 « Economic opened
16 « Small and Medium-sized Enterprises |provisionally closed
22 « Environment opened
28 « Financial control opened

2  Best practice policies and measures yielding ancillary socio-economic benefits
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The centralized public systems for heat supply are function-
ing in some 200 cities and towns; in almost all of these cities,
the heat distribution is carried out by companies subordi-
nated to the local public administration. The DH systems as-
sure the heat and hot water demand for approximately 30%
of Romania’s total building stocks (see figure), a figure that
rises to 58% in urban areas. The heat production in Roma-
nian centralized heating systems in 2001 was 33,260,000
Gcal, of which 26,275,000 Gcal (79%) for the residential sec-

tor (31% for Bucharest only). The national scale extent of dif-
ferent heating solutions by the 8,100,000 dwellings in year
2001 was as follows:

o District heating 31%
o Individual central heating 8%
¢ Individual traditional stove on solid fossil fuel 57%
¢ Individual stove on natural gas 4%

Almost all existing DH systems are obsolete, register high
losses, and are no more able to cover the demand. Trans-
mission and distribution losses in DH systems are 30-35%.

Consequently, the most topical, large-scale, social problem
related to energy is securing the heat supplied by small DH
systems, at affordable costs for population. Serious social
problems are present in poor areas, where the population
asked to be disconnected from the existing inefficient DH
systems, fuelled by fossil fuels.

Households pay a national unified tariff, established by gov-
ernmental Decision, the difference being paid from the na-
tional and local budgets to the DH companies. Today the ref-
erence price is 20 USD/Gcal (from July 2003). Local authori-
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ties can however establish a different local price if they are
unable to cover their part of the subsidy. Problems for suppli-
ers often arise from considerable delays in the payment of
the local subsidies. In 2002, subsidies amounted to approx.
150 millions Euro. Added the population direct debts, it re-
sults that about 70% of the nationally accumulated debts for
heating are directly or indirectly related to the population in-
capacity of paying the heating bills, a real and impressive so-
cial dimension of the heating problem.

The heating problem is worsened by the poor thermal insula-
tion of the buildings. The average annual energy consump-
tion in buildings is 350 kWh/mZ/year, 50% more than the EU
average.

Efforts are done to improve the situation and legislative in-
centives are intended to boost the economic feasibility of in-
vestment projects in building energy efficiency:

o Custom tax exception and accelerated repayment (50% in
the first year of operation) for new imported technologic
equipment in investment that exceeds 1 million USD, plus
VAT tax delay up to equipment start up. A fiscal deduction
of 20% of investment value operates in the year when the
investment is declared (Laws 332/2001, 345/2002,
414/2002).

e Beginning with 2004 there is a 30% local budget support
for the apartment blocks that are connected to district
heating systems and invest in building thermal insulation
refurbishment. Financing sources must be identified in the
local budgets for 2004.

o Governmental guarantee for financing loans of several se-
lected projects and the operation of CHP plants that sup-
ply district heating systems. The governmental guarantee
is presently the most operable and attractive incentive.

o Electricity generated in CHP plants that supply heat to DH
systems is mandatory purchased by the electricity grid.

Under these circumstances, the carbon credits are a valuable
additional source of funds in Romania, in order to manage
the social heating problem, following joint implementation
agreements with the Netherlands, Norway and Switzerland.
As example, for the city of Targoviste district heating rehabili-
tation and new CHP Project of 36 million USD, as much as
14 million USD come from the government of Netherlands in
a COz emission trade contract.

The most relevant type of project, as a best practice, is the
replacement of expensive liquid fuel with biomass, wood
waste in particular, for small DH systems. These projects
have a triple impact - on energy efficiency, on environmental

protection by using wood waste and on social protection by
reducing cost of heating.

The Romanian wood processing industry uses about 11 mil
m3/year, and large quantities of waste from wood industry
are reported: up to 3 millions tons. From these, hundreds of
thousand tons of sawdust, deposited legally or illegally, are
endangering the environment. It may seem strange that a
country like Romania with huge biomass resources are not
utilizing these resources, while import of expensive natural
gas and oil has been ongoing for years.

The “break-through” was performed in 1999, when a demon-
stration project, replacing two light oil-fired boilers by bio-
mass boilers in the city of Campeni was co-financed by
PHARE; a similar project for sawdust utilization followed in
the same year, financed by the Danish Environmental Pro-
tection Agency-DEPA in the Neamt county.

Now, a whole program, called SAWDUST 2000, is in pro-
gress. The SAWDUST 2000 project, carried out by ARCE in
co-operation with DEPA and the project developer, the
Grue&Hornstrup consultancy, aims to disseminate this ex-
perience in several cities. The considered locations are sited
in the Northern part of Romania, with focus on the forest ar-
eas where saw dust and wood waste is available within a
short distance from the boiler plants.

The total investment budget for implementation is 13,129,869
Euro, out of which approx. 80% already has been secured by
funding from the town hall budgets, grant from the Romanian
Special Fund for Energy System Development under ARCE
and a combined grant from the EU Phare 2001 Program and
the regional development activities. Sawdust 2000 is also the
first project in Romania developed from the Danish side tar-
geting the JI projects mechanisms.

At the beginning, 12 sites have been surveyed of which 5
sites have been selected for future implementation: Vliahita,
Vatra Dornei, Huedin, Gheorghieni, Intorsura Buzaului. In
Vlahita the existing boiler system utilized natural gas while oil
was used in the other four towns. In all the towns, the exist-
ing boilers producing hot water for space heating and domes-
tic hot water will be replaced by new automatically controlled
biomass boiler systems, including flue gas cleaning systems.
Implementation of new track pre-insulated pipes is also in-
cluded.

The cornerstone in the project is to introduce boiler technol-
ogy making it possible to utilize wet biomasses as fuel. In this
respect wet biomasses like sawdust, wood chips, bark etc.
with water content up to 55% are considered. Project
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boundaries are from a GHG emission reduction point of view
achieved by:

1. Substituting natural gas and liquid oil by a renewable en-
ergy resource in form of wood waste more specific saw-
dust residues from local sawmills.

2. Reduction of the methane emission from anaerobic diges-
tion of wood residues caused by illegal dumping of saw-
dust and other wood waste fraction from wood processing
industry in the areas where the towns involved are lo-
cated.

Table 1: Fossil fuels substituted - the figures are presenting the actual fuel consumption over the years mentioned

, Annual Fuel Consumption
Town Fuel Unit
1997 1998 1999 2000 2001
Vlahita Natural gas Nm3 953.835 975.582 | 1.003.420 892.830 599.210
Gheorgheni Liquid oil tons/year 1.181 1.298 858 601 855
Huedin Liquid oil tons/year 315 450 320 300 300
Intorsura Buzaului |Liquid oil tons/year 965 940 772 611 489
Vatra Donei Liquid oil tons/year 1.589 1.666 1112 914 -

Implementation of the SAWDUST 2000 - Project will benefit a
major part of the inhabitants in the five towns involved, where
the services provided by public utilities were at an unbeliev-
able low level, also reducing substantially the willingness to
pay. A vicious circle has been created, which under the ac-
tual economical conditions only can be changed through a
grant-supported project like Sawdust 2000.

3

The Ministry of Agriculture, Forests, Waters and Environment
has distinct responsibilities for monitoring the evolution of en-
vironmental factors and enforcing preventive, protective and
remedial measures with special reference to air, soil and wa-
ter pollution resulting from the entire chain of activities in the
energy sector.

Policies and measures in Romania in the energy field are be-
ing progressively linked to environmental concerns, specifi-
cally to climate change mitigation through GHG abatement.
Most strategy papers and sectoral blueprints developed over
the past 11 years emphasized the need to live up to Roma-
nia’s commitments under various multilateral treaties and
conventions and to achieve conformity with EU legislation
and directives as part of the accession process to full EU
membership. The principles of sustainable development were
also listed as a fundamental rationale for medium and long-
term policy options

It should be noted that Romania has been commendably ea-
ger to sign the principal international agreements on envi-
ronment protection and climate change mitigation, including
the Kyoto Protocol (Law 3/2001), the first country in continen-
tal Europe to do so. The follow-up measures, however, have

Results of the Sawdust 2000 Project, in all 5 towns, are pre-
sented in the table below

Number of heated apartments Noflats 3018
Number of individual buildings

No 64
connected to network
Total number of persons living in
apartments and individual buildings No.person| 10160

Climate change mitigation and the use of the flexible mechanisms: State of the art

been hesitant and slow to come. Some progress has been
made in terms of capacity building, in particular with regard to
Joint Implementation. Inter-ministerial commissions have
been set up to co-ordinate the specific interests and the work
actually being done by various stakeholders.

Notwithstanding the imperfections of the legal and institu-
tional instruments now in place, there is an increasing
awareness at the level of decision-makers and stakeholders
alike about the need to pay more attention to environment
matters. Environment-minded NGOs and the academic
community have played a significant part in this process by
promoting initiatives of their own, lobbying and disseminating
relevant information. Private businesses are also beginning
to seize the commercial opportunities and to specialize as
consultancies and project structuring organizations dealing
with energy efficiency and tradable emissions reductions.

Mere compliance with international obligations for GHG
emissions reduction is not, however, the main argument for
strong climate change policies in Romania. In any GDP
growth scenario (high, moderate or low) Romania is going to
be able to meet its GHG emissions reduction targets under
the Kyoto Protocol by 2008-2012 and beyond.
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The National Commission on Climate Change, as inter-
ministerial organism coordinated by MWEP, was established
through Government Decision (H.G.) n0.1275/1996.

The following agreements and projects on Climate Change
issue are to be reported up to date;

o The first Memorandum of Understanding on cooperation
under article 6 of the Kyoto Protocol, Join Implementation
projects between Romania and the Netherlands signed on
the 234 of November 1999 at the Hague (2Mton
COqzelyear for the period 2008-2012).

o The second Memorandum of Understanding on coopera-
tion under article 6 of the Kyoto Protocol, Joint Implemen-
tation projects between Romania and the Netherlands
signed in November 2000 at the Hague (5 mio tons
COqelyear for he Period 2008-2012)

o 2001-the first ERU-PT organized in the Nederlands: Mu-
nicipal Co-generation Targoviste; Surduc-Nehoiasu Hydro
Power Plant

o 2002-proposed projects for the ERU-PT: Rehabilitation of
unit no.3 of 330 MW from CTE Rovinari; Rehabilitation of
unit no.4 of 150 MW from CTE Paroseni; Modernization of
3 hydro units in Portile de Fier | Hydrostation; Upgrading
Alesd Il Cement Plant; Refurbishment kiln lines 1 and 3 at
Campulung Cement Plant; Efficiency improvement of
Boilers no.5 and 6 at CET Sud Bucuresti; Efficiency in-
crease of cogeneration delivery from CET Govora; Effi-
ciency increase for heating process at RAFO Onesti Re-
finery.

o Memorandum of Understanding regarding AlJ/JI Coopera-
tion between the Government of Romania and he gov-
ernment of Switzerland and the Project Agreement -
"Swiss Thermal Energy Project (Buzau, Pascani)" signed

on the 8" of January 1999 at Bucharest (ratified through
Law no.201/2001).

e Memorandum of Understanding on Cooperation between
the Government of Romania and the Government of the
Kingdom of Norway on Joint Implementation (JI) and the
Project Agreement - "Development of municipal utilities -
Modernization of heating system in Fagaras, Brasov
County" signed in December 2001 at Oslo.

o Proposal for Host Country Agreement between Romania
and EBRD as a trustee of PCF (World Bank Mission in
Romania 18-22 February 2002).

o Two PCF project proposals exist at the moment for Ro-
mania: Cluj Napoca Energy Islands Projects; Afforestation
of Degraded Agricultural Land Project - 7000 ha under the
article 3.3 of the Kyoto Protocol (LULUCF - ARD).

In order to support the implementation of the National Action
Plan for the Environment, the environmental fund has been
established as a special extra budgetary fund managed in
compliance with law no. 73/2000 amended by Emergency
Ordinance n0.93/2001. The fund will be financed from envi-
ronmental taxes and charges, the sale of shares, payments,
donations, interest, financial assistance from international fi-
nancial institutions and others. According to Government Or-
dinance 93/2001, taxes will be applied to emissions of
greenhouse gases (including COz), SOx, NOx, particles and
persistent organic pollutants (POPs). The Fund will provide
reimbursable and non-reimbursable loans, co-financing,
grants and interest subventions. The Fund's budget in its first
year of operation is approximately Euro 100 million. Energy
efficiency projects are not the central focus of the Fund, tak-
ing into consideration the establishment of the Romanian
Energy Efficiency Fund FREE, which is dedicated to energy
efficiency projects.

4  Making the Kyoto mechanisms work: Challenges ahead

Despite the clear commitment towards the use of Flexible
Mechanisms, the fact remains that an agreed comprehensive
and detailed medium and long-term strategy on environment
related energy policy has not yet become fully operational.
The successive versions of policy papers differ substantially
in conceptual terms, and they suffer from a lack of integrative
effort with the political, macroeconomic, social and regional
policy targets. Political changes and fluctuations of manage-
rial staff have also affected the consistency of forecasting
and forward planning exercises.

Beside the existing incentives (as on-going restructuring and
privatization of the energy sector aiming at involvement of
private investors; regulated grid access; well-documented
wind, solar, biomass & geothermal resources), the following
key barriers, gaps and needs related to JI projects may be
identified.

o Lack of knowledge and experience in preparing bankable
feasibility studies;

o lack of fiscal and financial incentives for EE and RES in-
vestments (subsidies, taxes exemption);
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o limited visibility of these projects in banking sector from
Romania and abroad.

Here it may be added: shortage of investment capital; under-
development of energy saving service and equipment indus-
try; uneconomic pricing policy & uncertainty over ownership.
Restructuring and privatization of the energy sectors assign
private investments a fundamental role in future development
plans. On the other hand, private investors have limited ac-

cess to adequate long-term financing from local banks and
funds.

The qualitative assessment of the investment climate may be
reflected by the following graph. Ratings reflect enterprise
perceptions. A larger surface area indicates a more problem-
atic business environment. EBRD ranks Romania 11t as
business environment, in comparison to other 12 transitions
countries.

Qualitative assessment of the investment climate

1- access to financing

2- quality of infrastructure
3- taxes

4- regulations

5- quality of judiciary

6- crime

7- corruption

Scale from :
1- no obstacle to business operation to
4 —-major obstacles

Source: EBRD (2002)

A priority might be to strengthen the ARCE as the focal point
to promote and support the development and financing of EE
and RES projects in Romania and create adequate legal
framework with supporting financing schemes.

Slow progress in energy sector reform
and flawed tariff policies

Although direct subsidies from the central budget have al-
ready been abolished, the existing methodologies for calcu-
lating energy prices by traditional producers do not fully ac-
count (or do not account at all) for certain expenses from the
past or those related to the future decommissioning of energy
capacities. Typical examples are the fossil fuel generators
which do not account for their toll on the environment, or the
nuclear power sector which underestimates, or ignores, the
public costs for decommissioning facilities and storing waste.

Another barrier is that the main actors on the energy market
are in transition. As example, the privatization of the distribu-
tion utility ELECTRICA. In this period, long term PPA are dif-
ficult to conclude with ELECTRICA.

o Difficulties to secure long term financial agreement for
heat and power supply to the power grid/DH system

o Renewable energy sources still face high entry barriers in
global energy market.

There are many reasons for this, but the most important bar-
rier in many cases appears to be the perceived poor eco-
nomics of renewables compared to fossil fuels. This is often
due to traditional pricing structures, which do not internalize
social and environmental costs and other externalities of en-
ergy provision and use. There are also financial and institu-
tional barriers related to the small size of most renewable in-
stallations. Also Romania has a relatively powerful energy
sector inherited from the period of centrally planned econo-
mies. Because of the drop in productivity since the changes,
free capacity is still present, despite the closure of certain in-
efficient and polluting power plants. More than that, the na-
tional strategy sees the nuclear power as a priority, promot-
ing the quota of nuclear electricity from 10% today, towards
20-25%.

There is a relatively limited supply of advanced technologies
on the domestic market because the equipment is quite ex-
pensive by regional standard. There is also a limited know-
how and technology in the field of energy efficiency and re-
newable energy sources. Leading world manufacturers of
such equipment must work out a specific, regional marketing
strategy to penetrate these markets. This would include con-
venient leasing schemes and reduced prices for products.
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Despite the above barriers, the potential for JI projects is
high. Point Carbon and Vertis Environmental Finance ranked
recently Romania first JI host, within 13 Central and East
European countries. The ranking is based on assessment of
investment climate, climate policies and institutions, project
experience, project pipeline.
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Country Report: Russia

Dr. Igor Bashmakov
Center for Energy Efficiency, CENEf, Moscow

1 Recent developments regarding sectoral energy efficiency and climate change

mitigation policies

1.1 Energy efficiency and GHG mitigating
activities at the federal level

According to IEA, in 2000 Russia was among ten least en-
ergy efficient countries in the world. Since 1990 energy in-
tensity, depending on evaluation methodology, grew by 20-
30%. “Russia presents both challenges and opportunities for
anyone concerned with addressing global climate change.
Russia ratified the United Nations Framework Convention on
Climate Change (FCCC) in 1994, and it has emerged with
potential opportunities for carbon mitigation that are as prom-
ising to environmentalists, as its vast fossil fuel reserves are
to oil and gas executives. At the same time, however, Russia
faces several formidable barriers to capturing this new car-
bon market (Chandler 1999)". This was written 4 years ago,
but is still valid, especially when a shift back to coal becomes
a priority for Russia’s energy strategy (Russian Energy Sur-
vey, 2002)2.

Russia put into place a formal legal and regulatory framework
to promote energy efficiency. Federal Law on Energy Con-
servation was signed in April 1996. Its language was too
general to be efficient. This long-awaited law failed to bring
any fruit. It failed to provide mechanisms to promote invest-
ments in energy efficiency. So in 2003 the Ministry of Eco-
nomic Development and Trade started drafting a new law.

The mentality to find solutions to energy problems at the
supply side is deeply rooted, and the attitude of the present
Russian government towards energy efficiency is limited to
just verbal support. Recently (in 2001) adopted Federal pro-
gram “Energy Efficient Economy” provides a perfect illustra-
tion to this. It is a Federal program with available financing of
only 0.4% of the total program costs. While it was titled “En-
ergy Efficient Economy”, the share of energy efficiency in the
program costs equals to 3.6% (see table 1), and is ten times
less than the budget allocated for the gas industry, and 80%
less than the budget for nuclear safety support. For the resi-

T W. Chandler. Editor. Climate Change Policy and Programs in
Russia: An Institutional Assessment. August. 1999. AISU. PNNL.

2 See Russian Energy Survey 2002. OECD/IEA. 2002.

dential and communal sector, this program suggests to allo-
cate 2 USc per person per year. What can be achieved with
such miserable financing, even if everyone contributes his
own $2? Calculations based on data presented in this pro-
gram show, that the effectiveness of the program invest-
ments in energy efficiency is 10-15 times higher, than in en-
ergy supply. In 2002, federal funds were allocated only to
one renewable development project, geothermal power plant
in Kamchatka.

Energy efficiency policy at the federal level has been very
weak. It lacks real leadership, and is not supported by finan-
cial and administrative resources. In 2003, only around 10
man-years of federal bureaucrats’ time were spent on energy
efficiency matters. This figure was 50 back in 1998. In the
Ministry of Economic Development and Trade, there is no
person responsible for energy efficiency improvement policy.
There are just a couple of such people in Gosstroy, and a
few people in the Ministry of Energy and the Ministry of Sci-
ence and Industry. Therefore, there are no people to imple-
ment even the weak decisions made. So “policy” means just
a “verbal policy”. It cannot succeed.

Russia’'s economic growth should depend both on its vast
natural resources and on the efficient use of these resources.
In contrast to investments in the development of energy re-
source base, no effort was made to update the evaluation of
energy efficiency potential since 1993, which was only an ex-
trapolation of the evaluation made for the USSR for 1990.

Unwise pricing policy was the only real federal policy to in-
spire efficiency. Prices were escalated with no account of old
billing schemes, budgeting processes, limited purchasing
power, or unavailability of technical means to regulate con-
sumption and to be responsive to price signals. Therefore,
reduced markets for CHPs, huge accumulated energy debts,
and re-distribution of wealth in favor of energy supply com-
panies, which led to limited ability of consumers to finance
energy efficiency improvements, are among results of such
pricing policy.
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Table 1: Fragments from the budget of the Federal program “Energy efficient economy”

Share of . .
Program Federal Share in federal|  Per capita
. Share federal budget
Program components expenditures budget . budget costs per year
in overall costs
Billion rubles % Billion rubles % % rubles
Total program 2958.00 100.0% 12.30 0.42% 100.0%
Gas industry 1122.40 37.9% 2.35 0.21% 19.1% 4.03
Nuclear safety 181.65 6.1% 114 0.63% 9.3% 1.95
Energy efficiency 106.00 3.6% 1.69 1.59% 13.7% 2.89
Industry 34.68 1.2% 0.26 0.75% 2.1% 0.44
Agriculture 410 0.1% 0.12 2.95% 1.0% 0.21
Residential 25.09 0.8% 0.42 1.67% 3.4% 0.72
Transportation 9.00 0.3% 0.14 1.52% 1.1% 0.23
Public buildings 415 0.1% 0.49 11.71% 4.0% 0.83
Fuel and energy complex 29.01 1.0% 0.27 0.92% 2.2% 0.46

As experience of 1990-2003 shows, energy prices escalation
alone is not sufficient to reduce specific electricity consump-
tion even in industries which were in a much better economic
shape compared to others (see fig. 1). There are still too
many barriers to energy efficiency in Russia, which the gov-
ernment should address.

Figure 1: Specific electricity consumption
for major industrial products
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Energy costs are putting Russia’s economy in irons (see fig-
ure 2). The higher they are, the more vague the hope for sus-
tainable economic growth.

Industry and communal sector suffer the most from abrupt
growth of energy prices. Even petroleum industry is con-
cerned with the possible impacts of electricity price growth
both on the production costs and demand for petroleum
products, which is related to economic growth.

Figure 2: The share of electricity and heat costs in overall
costs (* estimate for doubling electricity and heat prices)
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While federal energy efficiency policy is weak, policies of
many regions and enterprises are much more aggressive.
The number of regional and municipal energy efficiency cen-
ters, which already exceeds 100, with over 2,000 people em-
ployed, is only one indicator. There are over 200 energy effi-
ciency groups at industrial enterprises. The staff of energy
efficiency centre of Magnitogorsk Steel Plant alone equals 70
people. There are many success stories of effective policies
and programs implementation, but the replication rate is still
low.
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1.2  GHG mitigating policies and activities

Since December 1997, there has been an intense internal
discussion in Russia, whether it should ratify the Kyoto Pro-
tocol. The Kyoto Protocol is on the agenda of many federal
institutions. Coordination of all climate related activities is the
responsibility of Interagency Committee on Climate Change.
However, the real problem today is lack of coordination
among all federal institutions involved: State Parliament,
President Administration, State Hydro-Meteorological Com-
mittee, Ministry of Economic Development and Trade (this
Ministry has the final word in determining economic reasons
for Russia to participate in Kyoto mechanisms), Ministry of
Energy, Ministry of International Affairs, Ministry of Natural
Resources, Security Council, and many other agencies and
institutions. Several government agencies, including the Min-
istry of Economic Development and Trade and the Ministry of
Energy, are actively involved in international negotiations on
the Kyoto Protocol and in the discussion of how it should be
implemented domestically (Popov, Pluzhnikov, Gavrilov,
2002)".

Another problem is insufficient knowledge of issues under
discussion. Only a few participants in such discussions ever
got to read IPCC reports or special publications (Grabb, Vrol-
lik, and Brack, 2001)2. So skeptics — some economists, politi-
cians, and political analysts with little expertise in the field —
spend a lot of time discussing whether climate change has
been registered, and if there is any anthropogenic impact
(Roginko and Mashenko, 2003)3. Another argument of Rus-
sian skeptics is that Kyoto will not address climate stabiliza-
tion problem. This is true. But Kyoto Protocol is not intended
to so. It is only a first step to understand, where we can go,
how far we can move in the direction of mitigation, and at
what costs. Not more than that.

Many Russian experts support ratification of the Kyoto Proto-
col, and Russian business community already expressed a
wish to participate in flexible mechanisms and work to iden-
tify, what Russia needs to implement future flexible mecha-

T A. Popov. O. Pluzhnikov and V. Gavrilov. Kyoto Protocol: per-
spectives, benefits and costs for Russia. In “Kyoto Protocol: Re-
sponsibility and business perspectives”. WWF, Regency group
and environmental projects consulting institute. 2002;

2 See for example M. Grabb, C. Vrollik and D. Brack. The Kyoto
Protocol. A Guide and Assessment. (In Russian. Moscow.
“Nauka”. 2001.

3 See for example S.A. Roginko and P.V. Mashenko. Europe, Rus-
sia and the Kyoto Protocol. (In Russian) “Ogni”. Moscow. 2003.
The positive side of this publication is an explanation of some
European mitigation policies.

nisms (Bashmakov, 2002)*. Both leading federal agencies,
Federal Hydro-Meteorological Committee and the Ministry of
Economic Development and Trade, support ratification of the
Kyoto Protocol. The major shortfall on the part of the federal
government is lengthy discussions of ratification and low in-
stitutional readiness to launch implementation mechanisms.
Nevertheless, the first steps were made in the right direction:
the Federal Parliament drafted legislation on GHG emission
control, JI and emission rights and trading (Kosarikov,
2002)5. Many large industrial companies expressed a clear
interest in participating in the Kyoto mechanisms.

On the other hand, there is a fear that due to intensive eco-
nomic growth Russia will fail to meet its obligations under the
Kyoto Protocol, if a substantial part of AAU is sold abroad.
Projections made by all expert groups (including the Ministry
of Economic Development and Trade) show, that under any
foreseeable scenario Russia's GHG emissions before the
year 2010 will not exceed the 1990 level. Unused AAUs for
the period 2008-2012 are estimated between 3 and 5 billion t
CO:2. The Third National Communication of the Russian Fed-
eration also confirms this (The Third National Communication
of the Russian Federation)s.

4 See for example |. Bashmakov. How Much Does Mitigation of An-
thropogenic Influence on Climate Change Cost? “Voprosi Econo-
miki”. V.1. 2003; I. Bashmakov. Climate Change. What Is Science
Certain About? “Towards a Sustainable Russia”. V. 20. 2002;
What Has Russia Done to Reduce GHG Emissions? “Towards a
Sustainable Russia”. V. 21. 2002; Development of GHG Emission
Trade Mechanisms. Bureau of Economic Analysis (In Russian).
2002; The Kyoto Protocol: Responsibility and Business Perspec-
tives. WWF, Regency group and environmental projects consult-
ing institute. 2002.

A. Kosarikov. Possible approach to legislation on GHG. In “The
Kyoto Protocol: responsibility and business perspectives”. WWF,
Regency group and environmental projects consulting institute.
2002; V. Grachev. On legislative problems to implement the Kyoto
Protocol in Russia. In “The Kyoto Protocol: responsibility and
business perspectives”. WWF, Regency group and environmental
projects consulting institute. 2002.

The Third National Communication of the Russian Federation. In-
teragency Commission on Climate Change Problems. Moscow .
2002; Development of GHG Emission Trade Mechanisms. Bureau
of Economic Analysis (In Russian). 2002; The Kyoto Protocol and
Energy in Russia. The second version. Ministry of Fuel and En-
ergy and Institute of Energy Strategy. Moscow, 1999.

o

o
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2  Best practice policies and measures yielding ancillary socio-economic benefits
Ancillary socio-economic benefits concept may be viewed Figure 3: CO2 emission from Sakhalin power sector
from two angles. First, there are many policies and activities, in 2002-2015
which, as a side effect, bring significant reduction of GHG

. . e 1600
emissions. All energy efficiency activities with paybacks ac- 1400 R

ceptable to a decision-maker (decision-makers may have dif-
ferent IRR hurdle rates) bring reduction of GHG emissions as
a co-benefit. Second, every specific climate change mitiga-
tion policy can bring ancillary costs and ancillary benefits.

Activities aimed to reduce GHG emissions or enlarge sinks
often have the following co-benefits: improvement of water
balance and water quality, improvement of biodiversity, im-
provement of competitiveness and expansion of a market
niche, or reduction of public energy expenditures and reallo-
cation of them for other purposes through energy costs re-
duction, additional employment, GDP growth, improvement
of energy security, etc. (Climate Change 2001. Mitigation.
Contribution of WG Il IPCC. Cambridge University Press.
2002)". Of course, for some sectors, such as coal and heavy
fuel il production, there are costs associated with mitigation
actions. So the discussion is to be conducted in terms of net
ancillary benefits.

Russia should start from “no-regret” activities to implement
energy efficiency measures with low paybacks and, as a side
effect, get abundant GHG emissions mitigation fruit. The
power sector reform program developed by CENEf for Sak-
halin island in 2001 shows, that if effective reform scenarios
based on power sector gasification are implemented, annual
CO2 emission from the power sector in 2015 is only 63% of
the 2002 level (decline by 6 million t of C, see figure 3). But
even in “coal” scenarios, due to efficiency improvements in-
spired by competition, CO2 emission declines by about 4 mil-
lion t of C). If we assume that only 50% of emission reduction
is traded, with the 1 t CO2 market price equal to $10, this will
result in additional income from AAUs trade of $112 million.

“No regret” activities also bring multiple ancillary benefits. Be-
low only a few examples are presented.

Human health. Russian experts made an assessment that
GHG emissions reduction by every 3.5 thousand t of CO2
(accompanied by the reduction of SOx and NOx emissions)
saves 1 life (Avaliani/Golub/Dudek/Safonov/Saparov: 2003)?

' For more details on this discussion see Climate Change 2001.
Mitigation. Contribution of WG IIl IPCC. Cambridge University
Press. 2002.
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Another example. Reliability of heating systems is a high pri-
ority for Magadan Oblast. Insufficient supply of fuel results in
poor heat supply. When outdoor air temperature was ex-
tremely low (-30 to -40°C), indoor temperature fell down to
the critical, even life-threatening, values (+10°C or lower).
Such low indoor air temperature (below the dew point) pro-
moted condensation on the cool surface of insulation materi-
als.

This effect contributed to the deterioration of insulation. Chil-
dren in orphanages suffer a lot from diseases caused by fre-
quent super-cooling. Practically all orphans in “Dom Detstva”
orphanage in Ola were allergic to super-cooling (coldness al-
lergy) between February and May 1999, after the heating
was brought to a stand-by mode (this mode is determined by
lack of fuel and implies circulation of heat carrier heated up to
5-180C). The situation was even more depressing in depart-
ments and rooms for bed-patients (children with serious con-

2 8. Avaliani, A. Golub, D. Dudek, G. Safonov, and M. Saparov. Co-
benefits of GHG emissions reduction in Russia. In “Life in the at-
mosphere of greenhouse gases’”. Institute of environmental pro-
jects consulting. Moscow. 2003.



274

Igor Bashmakov

genital mental and/or physical disabilities), for example in the
boarding-house for mentally retarded children, Magadan,
Armanskaya St., 24. To a certain extent, extremely low in-
door air temperature contributes to high death rate among
these children (during fall and winter of 1998/1999 10 chil-
dren died of super-cooling). Within two weeks CENEf imple-
mented emergency energy efficiency measures to mitigate
low quality heat supply and provide standard comfort in this
building.

Saving taxpayers’ money. Building management depart-
ment in Sverdlovsk Oblast managed to reduce its electricity
consumption by 18%, and heat consumption by 45%. So
taxpayers’ money was used more wisely (Danilov, 2003)". It
is just one example of hundreds similar ones for the public
sector. In 1999-2001, the Ministry of Education alone in-
vested $18 million in the energy efficiency program (in 2001
prices). Annual effect is $8.3 million (in 2001 prices). Internal
rate of return is 63%. Simple payback period is 2.2 years.
With an account of the financial lever, public funds allocated
for the program implementation pay back in 0.8 years. All
educational institutions report to the Ministry and directing
agencies on the funds utilization and attach copies of pay-
ment orders for energy efficiency equipment, as well as com-
plete lists of equipment, specifying installation locations and
potential savings.

Fighting poverty. The federal government has to start inten-
sive energy efficiency improvement program at its own facili-
ties. Annual energy bills of the government are over $3 bil-
lion, while reduction potential exceeds $1 billion. If this
money is saved, 4 million teachers can get a salary rise of
$30 per month, or about 20% (Shearer and Bashmakov,
2003)2.

Improvements in competitiveness. In 2001, industrial
plants of Sverdlovsk oblast reduced energy consumption by
6-30% through energy efficiency measures, which paid back
in less than 1.5 years (Shearer and Bashmakov, 2003)3. So
their energy costs fell down by 1-5%, and competitiveness
and employment situation improved. These achievements
result from capacity and institutional building in the industry
supported by the local government, and includes: creation of
energy efficiency teams at enterprises, training these special-
ists, energy audits, (audits were made at 25 of 40 large en-
terprises in Sverdlovsk oblast), introduction of enterprise
standard for industrial energy efficiency activities, installation
of energy meters and regulation systems, installation of en-
ergy efficient equipment, introduction of energy efficiency
technologies, utilization of secondary energy resources, in-
troduction of the system of personal benefits for achieve-
ments in improving energy efficiency, informational support to
energy efficiency policies at enterprises (Tikhonov, 2003)4.

Success of the housing and communal services reform.
Covering high energy costs and maintenance and repairs of
inefficient buildings are major barriers to the housing and
communal services reform. The only possible way to further
reform this sector is to launch mechanisms allowing for sub-
stantial cost reduction through energy efficiency improve-
ments. The potential is huge. Just three examples: in 2000, a
heat utility in Krasnoturinsk reduced its electricity consump-
tion by 15% and heat losses by 23%. Heat became less ex-
pensive for residents. When hot and cold-water meters are
installed, metered consumption declines by 40%, so house-
holds behave differently and are able to save money by con-
trolling their water consumption. Introduction of new building
codes in Moscow alone allowed for reduction of heat con-
sumption for space heating by 15% since 1994.

3  Climate change mitigation and the use of flexible mechanisms: State of the art

Many Russian regions and municipalities are seeking to be
involved in Kyoto mechanisms. Some of them have already
conducted regional GHG emissions inventories (Bashmakov
and Gritsevich, 2002).> Many non-government institutions
were set up to address mitigation challenges and flexible

" N. Danilov. Present Energy Efficiency Improvement Policy in
Sverdlovsk Oblast. “Vestnik FEC”. Ne3. 2003.

2 Beth Shearer and Igor Bashmakov. Possibilities to realize federal
energy efficiency improvement program in Russia. (Unpublished
presentation. In Russian). 2003.

3 Ibid.

4 N. Tikhonov. Energy Conservation at Sverdlovsk Oblast Steel
Plants. “Vestnik FEC”. Ne3. 2003.

mechanisms. RAO “EES Rossii” has established the Energy
Carbon Fund, which started with making GHG emissions in-
ventories at RAO facilities based on the IPCC methodology
(Fedorov, 2002) 6. There are also “National organization to
support carbon sink projects”, “Center for JI projects’, to

5 |. Bashmakov / I. Gritsevich. NGOs assist regions and business to
approach Kyoto mechanisms: start of practical actions. In “The
Kyoto Protocol: responsibility and business perspectives”. WWF,
Regency group and environmental projects consulting. 2002.

6 Yu. Fedorov. The Kyoto Protocol: opportunities for Russian en-
ergy business. In “The Kyoto Protocol: responsibility and business
perspectives”. WWF, Regency group and environmental projects
consulting. 2002.
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name just a few. The Energy Carbon Fund has already iden-
tified projects for joint implementation. So regulation is re-
quired regarding how emission quotas will be allocated, and
how such projects can legally deliver AAUs at the interna-
tional market.

Many of the findings of the study conducted in 1999 with
CENEf participation are still valid today (Chandler, 1999):

o Jurisdictional concerns are a focus for Russian efforts to
lay the groundwork for international emissions trading
programs. Several agencies are working simultaneously
on programs such as JI and monitoring. Jurisdictional is-
sues appeared frequently in discussions about flexible
mechanisms. Many agencies and private companies are

waiting to see which government organization will develop
and manage infrastructure for trading and JI;

o A great deal of agency time and effort has been devoted
to flexible mechanisms, but Russia will be unable to par-
ticipate in any international trading regime if it is not in
compliance with the FCCC;

e Planning is a relatively inexpensive way for Russian cli-
mate change institutions to establish priorities and im-
prove performance. A planning exercise would also pro-
vide guidance to the administration of the Russian gov-
ernment on where funding was most urgently needed;

o Performance standards and goals could be divided into
three groups: meeting FCCC commitments, developing
flexible mechanisms, and managing research and pro-
gram implementation”.

4  Making the Kyoto mechanisms work: Challenges ahead

In Johannesburg, Russian Prime Minister Kasyanov an-
nounced that Russia would make preparatory activities to rat-
ify the Kyoto Protocol. If it happens, substantial activities are
to be launched to promote practical mitigation actions. The
need to develop legislation on GHG emission mitigation and
trading is recognized, as well as a need for setting up effec-
tive institutions, which would develop and implement gov-
ernmental policy on mitigation and trading.

But even when both legislation and institutions on the Kyoto
Protocol implementation are in place, federal GHG mitigation
activities will face lack of incentives and resources to develop
and implement energy efficiency policies and institutions ca-
pable to explore waste energy efficiency potential. In Russia,
about all parties to GHG emissions mitigation discussions
agree that energy efficiency is the first priority for mitigation
options. There is only some disagreement regarding if it
should start from power plants efficiency improvements or at
the consumer side.

T W. Chandler. Editor. Climate Change Policy and Programs in
Russia: An Institutional Assessment. August. 1999. AISU. PNNL.

But what is more important, is the demonstrated inability of
the federal government to inspire and manage energy effi-
ciency activities, and lack of leadership from the federal gov-
ernment. This should be changed.

So there are two challenges to be addressed:

o Gap between the need for strong institutional capacity to
manage emission quotas allocation, projects monitoring,
JI activities, emissions trading and present lack of such
institutional capacity;

o Gap between the need for energy efficiency generated
mitigation results and inability of the federal government
to develop and implement energy efficiency.

Russia faces some serious challenges in complying with the
FCCC and advancing policies and programs to mitigate cli-
mate change. Lack of clearly defined roles for various agen-
cies may lead to the fact that Russia will develop “all of the
bureaucracy with none of the resources.” The project team
developed seven findings and recommendations, which are
divided into three categories.
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1 Cogeneration in Slovakia

1.1 History of combined production of heat and
power in the Slovak Republic

Combined production of heat and power in the steam cycle
(conventional technology) was first developed in parallel with
industrial expansion during the 1960s and 70s. Cogeneration
technologies based on combustion engines evolved in the
early 90s. Probably the first cogeneration unit was imple-
mented in the locality of Dolny Hri¢ov, near Zilina (year
1992). Two years later a cogeneration unit was installed at a
swimming pool in Drienica (year 1994).

A significant project involving the exploitation of biogas was
carried out at an agricultural/animal farm in Batka.

Historically, combined heat and power production was pre-
dominately provided in conventional heat and power plants,
mostly in industrial facilities. Along with the development of
industry, a housing infrastructure was built, creating the con-
ditions for centralized heat supply. Small scale CHP units
began to be used in the early 90s. These projects were ori-
ented to centralized heating of houses, hospitals, swimming
pools, and to utilization of biogas created by methanegene-
OUS processes.

1.2  Present situation

Because of the lack of specific and exact description of com-
bined heat and power in Slovakia, cogeneration is divided
into three groups in this Study:

e gas-engine small and medium cogeneration units (up to
5 MWe)

o heat power plants

e gas — steam cycles.

1.2.1  Small and medium cogeneration units (up to 5
MWe)

121 gas-engine cogeneration units are currently in operation
in Slovakia. The total installed capacity is 16.3 MWe and ap-
proximately 24.5 MWt. Table 1 presents the number of units
in operation and installed capacity of the sectors of imple-
mentation.

Table 1:  Number and installed capacity of small and
medium cogeneration units (up to 5 MWe)

Installed | Installed
. . Number | power | thermal
Sector of implementation . . )
of units | capacity | capacity
(kWe) (KWt)
Hospitals 24 2423 | 3634.5
Food industry 3 416 624.0
Sewage tanks 13 1033 | 15495
Agriculture 4 436 654.0
Communal sector 21 6904 | 10356
Administration buildings 7 2297 | 34455
Hotels 16 465 697.5
Swimming pools 8 294 441.0
Industry 17 1872 |2808.0
Family houses and others 8 164 246.0
Total 121 | 16304 | 24 456.0

Figure 1 illustrates the number of cogeneration units accord-
ing to the sector of operation (in Nové Zamky, one new CHP
unit with installed capacity of 5.4 MWe will be added in Sep-
tember 2002). Figure 2 shows installed power capacity of co-
generation units according to the sector of implementation.
The biggest groups of units are in operation in hospitals and
in the municipal sector, their shares are 19.8 % and 17.3%
respectively. Following sectors of implementation are: indus-
try, hotels and sewage tanks. Less than 10 units are installed
in swimming pools, administration buildings, agriculture and
the food industry. The shares were defined according to the
number of units. In case we have to show the structure of in-
stalled capacity, the biggest share belongs to municipal sec-
tor - 42.35 % and hospitals are in second place — 14.9%.

Four types of fuel are used in cogeneration units in Slovakia:
natural gas, propane — butane, geothermal gas and biogas.
The biggest share belongs to natural gas - 82.6 %, the share
of other fuels is: propane — butane 2.5%, geothermal gas
0.8% and finally, biogas 14.1%. The shares were defined ac-
cording to the number of units in operation. Table 2 presents
the number of cogeneration units according to fuel type.
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Figure 1: Number of cogeneration units according to the sector of operation
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Figure 2: Share of installed power capacities of cogeneration units according to the sector of implementation (kWe)
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Table 2:  Number of cogeneration units and installed Table 3: Number and installed capacity of conventional
capacity according to fuel type heating power plants according to the industry sector
. Installed capacity Installed | Installed
Type of fuel DLl 37 BT (kWe) Sector of indust Number of | thermal power
Biogas 17 1469 y boilers | capacity | capacity
Geothermal gas 1 22 - (MW (MWe)
Petrochemical 13 1050.0 114.0
Propane - butane > >3 Chemical 36 | 15361 | 1418
i . .
N I 1 147
atural gas 0 &0 Rubber industry 10 2791 | 98
Malt & paper 24 1359.6 127.3
1.2.2 Heat and power plants
powerp Wood industry 8 1568 | 59
Conventional heat and power plants in the industry sector Textile 37 755.8 38.3
Currently heat and power plants exist in 38 industrial compa- II;/Ieatﬂ:Ier |r'1du|s'trz - ;(1) 12233 2;3;
. . . Y etallurgical industry ) .
nies. The biggest share of installed thermal capacity is 19.7%
in the m t?lgr ical industry, followed b hpmi yI 18 5"/0 Mechanical industry 2 6258 424
) © Ie&a urgicd ; us y’16°4; eEI y che Cad (18.5%) Food industry 15 6468 | 56.4
and malt & paper industry (16.4%). Electricity production in TOTAL 199 8298 5 776.6
heating power plants is very low in comparison with thermal
production. The ratio of thermal to electrical production is Figures 3 and 4 (see next page) present the number of co-
10.7:1. Table 3 presents the number and installed capacity of generation units in operation and their installed capacity ac-

heat and power plants according to the sector of industry. cording to the type of fuel.
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Figure 3: Number of cogeneration units (fo 5§ MW) according

to the type of fuel
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Figure 4: Installed capacity of cogeneration units (fo 5 MW)
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Figure 5. Number of conventional heat and power boilers according to industry sector
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Figure 6: Installed power capacities of conventional heat and power boilers according to the industry sector (MWe)
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Figures 5 and 6 present the number of conventional heat and
power plants and their installed thermal capacity according to
industry sector.

Municipal heat and power plants

There are 11 large-scale heat power plants currently in op-
eration in Slovakia. Table 4 shows the structure and installed
heat and power capacity. All heat power plants have a large
installed capacity. They supply the power grid with electricity,
and industry and municipal with heat. The heat power plant in
Banska Bystrica was a conventional thermal plant before re-
construction. After a complete change of heat boilers and
equipment, the company which owns this plant (1. Ban-
skobystricka energeticka spolo¢nost) became the first com-
munal producer of electricity in Slovakia. The other commu-
nal producers do not produce electricity. General reconstruc-
tion of the district heating system in Bansk& Bystrica is a
typical example of conversion from thermal production to
combined heat and power production.

Table 4: Installed thermal and power capacity municipal

heat power plants

Locality Installgd power Installqd thermal

capacity (MWe) capacity (MWt)
Bratislava I. 14.4 136
Bratislava I. 20 438
Bratislava — West 25.0 262
Trnava 12.0 169
Martin 47.5 572
Banska Bystrica 5.85 50
Zvolen 34.8 176.2
Zilina 49.0 456
Novaky A 64.0 160
Novaky B 220.0 320
KoSice 121.0 875.8
TOTAL 613.55 3615

1.2.3 Gas - steam cycles
Gas - steam cycles are generally divided into two groups:
a) Combustion turbine + boiler

Only one conventional gas — steam cycle is installed in Slo-
vakia, in PPC Bratislava. The parameters of this system are:

o installed power capacity: 218 MWe (80C)
o installed thermal capacity: 186 MWt

Gas steam cycle produces heat for the district heating sys-
tem in Bratislava and covers basic consumption in DH sys-
tem in Bratislava — West.

b) Combustion turbine + boiler + steam turbine

Prefixing of a combustion turbine in front of a heat boiler is a
typical process of heat source reconstruction. This process
provides increasing heat efficiency and is used in the Biotika
Slovenska Lup€a company. The same reconstruction was
done for the heat power plants in Zilina and Vojany 1.

1.3 Share of installed power capacity from co-
generation of total installed power capacity

The total installed power capacity is 8 321 MWe in 2000. The
estimation of the share of installed power capacity from co-
generation depends on the definition of cogeneration in the
specific country.

Table 5: Installed capacity of cogeneration sources

Type of cogeneration source Installg € pEET
capacity (MWe)
Small and medium gas — engine units 16.3
Heat and power plants 1390.1
Of which: Industry sector 776.6
Municipality heat power plants 613.5
Gas steam cycles 218.0
Total 1624.4

Table 6: Share of individual types of cogeneration units of
total installed power capacity

Total installed | Share of co-
Type of power generation on
cogeneration source capacity the electricity
(MWe) market (%)
Smgll andi medium gas — 16.3 0.2
engine units
Small and medium gas —
engine units 1406.4 16.9

+ heat and power plants
Small and medium units
+ heat and power plants 1624.4 19.5
+ gas steam cycles

The share of individual types of cogeneration units of total
installed power capacity is shown in table 6. If we consider
only small and medium gas-engine cogeneration units, in-
stalled power capacity makes up only 0.2% of the total in-
stalled power capacity in Slovakia. By adding small and me-
dium gas—engine units and heat and power plants, the share
is 17% and in the case of all types of combined heat and
power generation sources, the share is 19.6% of total in-
stalled power capacity. The share of power produced by co-
generation is interesting from two criteria:

o power produced by cogeneration is higher than the share
of installed sources, and has higher utilization than in-
stalled sources
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o power produced by cogeneration is higher than the aver-
age share of cogeneration in EU countries (9%)

Besides the share of production by cogeneration, the use
factor of installed capacity is very important. Use Factor is
defined as the share of annually electricity production to an-
nually available capacity, which is 40.96% according to the
data from the year 2000. The average for this factor is 43.2%
in EU countries; Slovakia is at the same level as France and
Ireland.

1.4  Industry sectors appropriate for
implementation of CHP

One possibility for determining sectors where combined heat
and power production could be a viable option is to examine
the installed cogeneration units in Slovakia. In the category of
small and medium gas-engine cogeneration units (up to 5
MWe), the first three places are the following:

by installed power capacity

1. municipality sector 42.00%
2. hospitals 14.80%
3. administration buildings 14.08%
by number of installed units

1. hospitals 24.20%
2. residential sector 21.17%
3. industry 17.14%

In the category of conventional heat and power plants in the
industry sector, the first three places are following:

by installed power capacity

1. metallurgical 30.00%
2. chemical 18.00%
3. malt & paper 16.00%
by number of installed unit

1. textile 18.00%
2. chemical 17.00%
3. mechanical industry 13.00%

Industrial energy sector

Utilization of CHP units sector is high in industrial energy.
The electricity produced is used for own consumption. Be-
cause industrial complexes are generally consumers of elec-
tric power in composite tariffs, use of cogeneration enabled a
decrease of electricity taken from the net, as well as a de-
crease of settled and measured maximums. First of all in
combination with other measures (control of maximums) the
cogeneration units provide considerable savings in the field
of energy consumption.

Heat utilization is the basic condition for effective cogenera-
tion unit operation in industrial companies. In addition to the
possibilities for using heat for heating and HDW preparation,

heat is used for the heat demands of technology. Cogenera-
tion units with higher installed capacity (from several 100 kW
of capacity) can also produce steam. Of course, it is possible
to produce cooling in combination with absorption cooler.

Communal and tertiary sector

In addition, conventional heat and power plants are installed
in industries with high consumption of electricity and power
(metallurgical industry, chemical, textile, mechanical industry)
The communal and tertiary sector is the best for installation.

Communal boilers (Heating of buildings)

Heat and HDW supply in buildings is one of the most promis-
ing development fields for combined production in Slovakia.
First of all, this is an opportunity for central heat supply sys-
tems. Concerning the annual heat production for HDW
preparation, cogeneration units achieve high yearly utiliza-
tion. Cogeneration units can be used in communal plants in
several ways:

1. Cogeneration units are used for heat consumption with
maximal yearly utilization (generally production of HDW)
and where electricity is partly consumed in the boiler
room; the rest is delivered to the power network.

2. Minimal variant of cogeneration units utilization, used in
objects with low energy consumption (as communal boiler
rooms), is to cover own boiler room consumption, and
heat produced will be used in own central heat supply
system.

3. Another possibility is electric power production at times of
net peak load, for sale in the power network with utiliza-
tion of heat produced in own central heat supply system.

Hospitals

Hospitals are also a sector where it is possible to use CHP
as a heat and electricity source. First of all, thanks to yearly
heat demand of HDW it is possible to reach high yearly op-
erational utilization of cogeneration units. The electricity is
used for own consumption.

Cogeneration units can work also in an independent opera-
tion (without connection to a distribution network), which en-
ables this unit be used as a back-up electricity power supply.
In this case, it is possible to use also double-fuel cogenera-
tion units (in addition to natural gas also e.g. diesel oil) to im-
plement the principle of an independent fuel base.

Hotels

In hotels, CHP units are designed for internal consumption of
HDW and electricity. There is also the possibility to use the
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heat in air-conditioning, in conjunction with absorption cooler.
Cogeneration units often enable a change of tariffs. A hotel
with cogeneration is able to produce a large part of the elec-
tricity by itself; therefore it can change from two-component
tariffs (payment separately for use and separately for opera-
tion to single-component tariffs (payment only for use).

The ability of cogeneration units to work as an alternative
source of electric power is important in the case of hotels.
Failures of electric power mainly in mountain areas make in-
conveniences for guests in the hotel and causes financial
losses for the hotels.

Swimming pools

Swimming pools belong among the most advantageous op-
erations for using combined production. Yearly and relatively
stable heat demand for the heating of swimming water and
HDW enable them to reach a high level of utility through co-
generation. A correctly designed cogeneration unit can work
full power nearly non-stop in swimming pools. Thereby
maximum operation efficiency can be achieved.

Produced electricity is used to cover internal consumption of
the object, which is, depending upon the installed technology,
relatively stable. Only small surpluses are delivered to the
electric power net. Also in this case savings could be im-
proved by exchange of two-component tariffs with a single-
component.

Family houses

The use of cogeneration units in houses is in the initial phase
in Slovakia. However, CHP units are used in houses; this is
mainly in the case of a house built in an area where the en-
ergy distributor company can not guarantee the required
power of the project. In this case cogeneration is a cheaper
solution and could cover electric power demands of the
house. For system reliability of heat consumption, it is also
necessary to provide heat and the ideal solution is a heated
basin.

Agriculture and Waste Water Treatment Plants (WWTP)

Biogas is the most interesting alternative for use as a fuel for
cogeneration units. The quality of biogas is very important.
Undesirable substances could cause failures in motors and
decrease operational safety. Cogeneration units achieve high
savings because of the quality of biogas.

The heat produced is used for heating of HDW, space heat-
ing and in technology for biogas production. Electric power is
used directly in the operation, and surpluses are delivered
into the electric power net.

1.5 Potential of CHP in the Slovak Republic

Two aspects of CHP have been estimated: the technical and
economical potential. The technical potential assumes the
implementation of all technically feasible CHP options. The
economic potential considers the economic viability of CHP
projects. It should be noted that these potentials strongly de-
pend on estimates, and should be regarded as indicative
only. Medium scale and small scale cogeneration is consid-
ered.

1.5.1 Technical potential

It is limited mainly by demand for heat and the availability of
distribution systems. The total technical potential for new ca-
pacity in 2010 is estimated at 1 480 MWe; this corresponds
to an increase of 150% of currently installed capacity.

Table 7: Estimated technical potential of CHP in the Slovak
Republic in 2010

C?ap;]agc(laty Power | Heat Il;itt)av?/:a/r

MWe D) | ! ratio

Medium scale industry ~ 5-50 180 250 14
Medium-scale-DH 5-50 200 280 14
Small-scale to5 [1100 1870 1.7
Total 1480 2400 1.6

The major application of CHP within the three categories is
the following. All options include the use of fossil fuels (coal,
natural gas, oil) and renewable energy sources (wood, straw,
and biogas):

Medium-scale CHP plants in industry include usually the re-
placement of old boilers by new CHP units, in many cases
including a switch from coal to gas, rehabilita-
tion/replacement of existing steam turbine and/or installation
of new steam turbines in former boiler plants.

Medium-scale CHP plants in district heating include a large
variety of CHP plants: CHP plants with backpressure steam
turbines, combine-cycle CHP plants and gas engines.

Small-scale CHP plants include many new projects with gas
engines in municipal district boiler plants, in sewage treat-
ment plants, and in commercial services.

1.5.2  Economic potential

Due to major economic barriers for CHP implementation, it is
more realistic to use the economic potential for setting im-
plementation targets. It is influenced by a range of economic
assumptions like pay-back period of investments and viability
of technologies based on macro economy. The economic po-
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tential is 565 MWe in 2010 corresponding to approximately
one third of the technical potential. See table 8 for a break-
down of this potential.

Table 8: Economical potential for small and medium-scale

CHP in Slovakia till 2010

Capacity Economical

range | MWe | MWt | /technical

MWe potential %
Medium-scale-Industry ~ 5-50 120 180 67
Medium-scale-DH 5-50 125 200 63
Small-scale to 5 320 500 29
Total 565 880 38

The conclusion can be drawn that in addition to the existing
share of CHP, a large technical potential still remains in the
Slovak Republic. The economic potential strongly depends
on economic conditions, but with slightly more favorable con-
ditions than at present the economic potential to the year
2010 still represents a large potential growth.

1.5.3 Market potential

Market potential was assessed based on micro economy tak-
ing into account the investor’s view point on financial viability
of investments, i.e. real pay-back period, real interest rate,
inflation and technology risks.

Since the economy viability of CHP has a pay-back period
close to accepted by market actors, there have been consid-
ered only additional limitation of technology penetration i.e.
risks, financial capacity, low awareness on technology ad-
vantages. Market potential is presented in the table 9.

Table 9: Market potential for small and medium-scale CHP

in Slovakia till 2010
Capacity

range MWe MWt

MWe
Medium-scale-Industry 5-50 108 162
Medium-scale-DH 5-50 100 160
Small-scale to 5 240 375
Total 448 697

1.6  Barriers and instruments of market
development

Barriers for combined heat and power in Slovakia can be
summarized as follows:

Lack of policy and institutional framework

A policy framework to promote CHP, with CHP targets and
priorities, is to a large extent lacking. In energy policy CHP
has a low priority. Furthermore, the present co-operation be-

tween the various stakeholders and the Government in the
promotion of CHP is rather weak. A strong institutional
framework for CHP is required as a solid common basis for
improving energy efficiency in the Slovak Republic.

Regulatory framework

Legally, free access to the grid for independent producers ex-
ists. In practice inadequate payment for sales of surplus ca-
pacity to the grid and high tariffs for stand-by and top-up
supplies offered by the distribution companies, who are natu-
ral monopolies and make use of this position, exclude the
CHP alternative. These are the factors impeding the penetra-
tion of CHP even in a partly liberalized European energy
market.

Pricing and tariffs

Major economic barriers in the generation and sale of elec-
tricity and heat arise from the distorted prices. Distortions
originate in the policy of social acceptance of energy costs
for households - industry pays a higher than cost-based price
for electricity and gas, while households benefit from cross
subsidies. The process of removing the subsidies has been
started and should be terminated in a short time.

Lack of knowledge and awareness

Many potential users and possible investors are not aware of
the advantages of CHP, in particular of small-scale CHP. The
need for external qualified assistance is underestimated as
well as the necessity of proper project development and its
relevant costs, despite the fact that lack of experience can
lead to large overhead costs for the development of small
CHP projects, with risk of project failure. In the energy policy
of the Slovak Republic, the support of CHP implementation
has been declared as one of the short- and medium-term
goals.

Technical conditions of distribution companies for connecting
of cogeneration units to the electricity network

Standards of the distribution companies (ZSE, VSE, and
SSE) are so strict that total competition needs higher invest-
ment than investment for cogeneration. Reduction of connec-
tion standards is possible only after long and complicated in-
terviews with these companies. The reasons are: concerns
over security and insufficient knowledge. This barrier is re-
movable only in time, possible instruments are: seminars,
workshops, demonstration projects, visits, etc...
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Purchase price of electricity by cogeneration — non-favorable
price of electricity purchase in peak tariff

In the Slovak heat market favorable pricing of electricity pur-
chase in peak tariff does not exist. This situation is very im-
portant for the development of cogeneration in the heat mar-
ket. For example, the purchase of electricity is strongly sup-
ported in peak time in the Czech Republic. Cogeneration

2  Legislation in cogeneration

21  Energy Act

The Energy Act provides the legal framework for the imple-
mentation of energy policy in the energy sectors. It regulates
trading with energy carriers, and has to accommodate steps
towards a liberalized energy market in the future.

The amendment of the Act on Energy was issued in 2001 by
the Ministry of Economy of Slovak Republic, but not to the
extent initially designed.

The necessity to define the role of energy utilities as regards
promotion of renewable energy and energy efficiency, includ-
ing priority access to the power grid and heat from CHP and
renewable energy and/or the obligation of purchase of heat
indicated in the Combined Heat and Power Action Plan, has
still not been implemented.

The only indication of the above is in the following parts of
the Act on Energy:

“The single buyer shall be obliged to purchase all electricity
from energy sources, provided that such sources are envi-
ronmentally justifiable and that technical and economic con-
ditions make such purchase possible.”

“The heating supplier shall be obliged to purchase heating
from renewable or waste heating sources or from facilities for
combined production of heat and power, in order to meet the
need to supply such heat to direct heat consumers as agreed
in the underlying agreement, unless the above results in an
increase in the price of heat to be paid by consumers, orin a
reduction of the energy efficiency of other heating sources
forming part of the system.”

2.2  Energy Efficiency Act

The Energy Efficiency Act should specify the rights and obli-
gation of private and legal persons in the sphere of conver-
sion and consumption of energy, leading to an increase in
effective use of energy in the Slovak Republic and to envi-
ronmental protection.

units with high installed performance are in process only in
peak times and the heat produced is accumulated and con-
sumed as needed.

Instability of tax conditions

Tax conditions are not stable in Slovakia, especially the issue
of tax holidays. This aspect was often changed in the period
of two years and there are lot of changes in the process.

The final version of the Act was to be submitted to the Gov-
ernment and the Parliament for approval by the Ministry of
Economy by the end of June 2000.

The Act has not yet been introduced, even though the pro-
posal was already prepared. It can be assumed that the con-
tent of the proposed act could be to some extent integrated in
other legal acts.

Decree of Slovak Government Nr. 1146/2002 (from 6. De-
cember 2002) cancelled Decree of Slovak Government Nr.
703/2001, part on Term of Energy Efficiency Act presenta-
tion. A new term had not been specified by mid May 2003.

2.3  Acton Regulation in Network Industries

Act No 276/2001 Coll. On Regulation in Network Industries
and on amendments and additions to some acts came into
effect on 1 August 2001.

In essence it relates to the scope of regulation, jurisdiction of
the Office for Regulation in Network Industries, conditions for
capacity of regulated activities (in interactivity with the Act on
Energy containing licensing), price regulation in network in-
dustries, rights and responsibilities of regulated subjects and
proceedings.

24  Policy Action Plan in cogeneration
2.4.1 Policy objectives and priorities
Objectives and targets

Combined heat and power generation contributes to the
three major goals of the national energy policy of the Slovak
Republic: overall competitiveness, security of supply and en-
vironmental protection. Also the accession to the EU is a mo-
tivation for the promotion of CHP because CHP plays an im-
portant role in the European Union’s energy efficiency and
climate change policy. The EU’s indicative but ambitious tar-
get regarding the share of CHP is a doubling from 9% in
1995 to 18% of electricity production in 2010.
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The Energy Policy White Paper should provide the general
framework for the future role of combined heat and power
production in the Slovak Republic. To promote CHP it is nec-
essary to develop specific policies based on policy targets.
The Action Plan will support this policy development process
by recommending measures and actions promoting medium
and small-scale CHP.

The Slovak Government should set specific official targets for
CHP for the medium term (2010). In addition to building new
capacity, also replacement of existing capacity is required in
the period to 2010. As a consequence, CHP targets for 2010
have to deal with additional, as well as with the replacement
of existing, capacity. Furthermore, these targets should be
consistent with the energy efficiency and renewable energy
policy (biomass CHP). The economic potential can be used
as a reference for the setting of a target.

Priorities

Priorities should be set in CHP policy with regard to those
CHP applications that are most promising and need support.
Based on the analysis of the technical and economic poten-
tial of CHP and possible impact on the environment in the
Slovak Republic, the following fields can be identified as
most attractive for implementation of medium and small-scale
CHP and should therefore be the focus of CHP policy:

o Replacing old medium-size CHP plants in industry and
district heating. The old CHP plants in district heating and
the industrial sector can be replaced by new options (fluid-
ized bed CFB, combine-cycle gas units etc.). This re-
placement will not result in a structural change in heat and
power production.

o Small municipal boilers can be replaced by more efficient
small-scale options (e.g. natural gas-fired gas-engines).
This replacement will result in a structural change in local
power production.

o Installation of medium small-scale options in industry, and
small and medium enterprises (SME). In the industrial
sector major efficiency improvements can be achieved by
application of natural gas-fired CHP options. This re-
placement will result in a structural change in local power
production and demand.

o Biomass fired CHP options (wood, straw or biogas fired
plants). Although this application is still far from being
profitable, its application deserves special attention, be-
cause it both contributes to increasing energy efficiency,
as well as increasing the share of renewable energy.

2.4.2 Policy framework for CHP
— short overview of document

The lack of a clear energy efficiency and CHP policy is a
main barrier to the promotion of combined heat and power in
the Slovak Republic. The need for a policy framework for
CHP is supported by two external commitments of the Slovak
Government: first, by signing the Energy Charter Protocol on
Energy Efficiency and Related Environmental Aspects, the
Slovak Republic has committed itself to drawing up a pro-
gram to support energy conservation, including CHP. This
includes relevant legislative and regulatory measures as well
as subsequent enforcement. Second, one of the basic politi-
cal objectives of the Slovak Republic is accession to the
European Union. Increasing the share of CHP is an important
objective of the European Commission, addressed in the
Community Strategy to promote CHP (1997).

In the Energy Policy of the Slovak Republic, the support of
CHP implementation has been declared as one of the short-
and medium-term goals. Nevertheless no concrete action
plan has been elaborated. Without having developed an
enabling environment for CHP, the government intends to in-
troduce the obligation of CHP installation in some specified
cases in the Energy Efficiency Act.

Given the specific characteristics of CHP technologies, appli-
cations and markets, a separate Action Plan is required that
would define the policy of the Slovak Government. The CHP
Action Plan should formulate the government’s objectives
and targets, as well as a set of policy measures to achieve
these targets, including the role of other stakeholders in the
economy and the assessment of possible costs and benefits
of the implementation of the plan. The document will commit
the government to its targets and will be a necessary basis
for the involvement of the other stakeholders (incl. finance),
which must also support the policy. Full account should be
taken of relevant European Union regulation and the com-
mitment to the Energy Charter Protocol.

CHP policy is strongly interlinked with energy policy and en-
ergy efficiency policy and, in the case of biomass fuelled
CHP, also with a renewable energy policy. The Action Plan
should therefore be integrated into the overall energy policy
framework of the Slovak Government, and be harmonized
with the energy efficiency policy and renewable energy pol-
icy. It is recommended that an Energy Efficiency Action Plan
and a Renewable Action is also developed and adopted by
the Slovak Government.
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After developing a new CHP policy, it is very important to
monitor and evaluate the achieved results. Regular policy
updates are required to adapt to changing external conditions
and changing priorities. This is done on the basis of the ac-
tual development of CHP, which will indicate the success of

the policy. Therefore a prerequisite for policy monitoring is an
improvement of the quality and availability of statistical data,
because currently the statistics on CHP utilization are poor.
This is particularly the case with small-size CHP plants,
which are not covered by the current statistical system.

Figure 7: Relationship between the recommended policy documents and acts

Renewable Energy
Action Plan
(2000)

Energy Efficiency
Action Plan
(2000)

2.4.3 Recommended actions
- new policy framework

Short-term

o The Ministry of Economy will propose targets for the de-
velopment of CHP in SR.

o The Ministry of Economy, in co-operation with the Ministry
of Finance of the Slovak Republic and the Ministry of En-
vironment, will prepare an Action Plan for the Promotion
of CHP

o The Ministry of Economy will ensure consistency between
the CHP Action Plan, Energy Policy, the Energy Act, and
the Energy Efficiency Action Plan with regard to the pro-
motion of CHP.

e The CHP Action Plan will be completed by the Ministry of
Economy and approved by the government.

Medium-term

e The Ministry of Economy in co-operation with expert insti-
tutes and institutions will develop specific targets for spe-
cific sectors on the basis of the general targets/objectives
for CHP development.

Long-term

o The results of short-term measures will be monitored and
analyzed and corresponding adjustments will be made in
the energy policy/concept of the Slovak Republic.

Energy Policy

Combined Heat
and Power CHP
Action Plan (2002)

Energy Act
(2000)

Energy Efficiency
Act (2000)

2.4.4 Recommended actions
— monitoring and evaluation

Short-term

o The Ministry of Economy in close collaboration with the
Slovak Statistical Office will implement a new system of
statistical data collection from all license holders on power
and heat production to ensure maximal coverage of the
CHP production.

e The Ministry of Economy will separately evaluate the key
measures in CHP policy. The impacts and costs of the
policy measures and possible improvements will be as-
sessed.

o The Ministry of Economy will elaborate a program evalua-
tion action plan with more attention to monitoring in the
field and to feedback from participants.

o Continuously

o The Ministry of Economy will monitor the development of
CHP on a yearly basis to be able to assess the progress
of CHP policy, and will report on the progress. The annual
costs are estimated at SKK 1.5 million per year.

e The CHP Action Plan of the Slovak government will be
updated every three to four years.

2.5 Regulatory framework and pricing

Energy and environmental regulation have a strong impact of
CHP. In this section, relevant regulatory issues are dis-
cussed. Recommendations are given for improvements of
existing legislation and the introduction of new regulations.
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Access to the grid, priority dispatching
and purchase obligation

In the Slovak Republic, the regulatory tasks of the state have
been defined in the Energy Act (Act No. 70/1998 Coll.) This
Act specifies conditions for licensing of businesses in the en-
ergy industries. Its § 18 stipulates that distribution companies
are obliged to purchase all electricity from power sources,
which have environmental benefits. The Act thus includes the
obligation of power distribution license holders to purchase
electricity from combined heat and power production where
technically feasible.

Most CHP schemes are built to meet industrial or community
heat demands, so dispatching and heat purchase obligation
is not a problem. Heat demand determines power generation
apart from some heat storage used to maximize power gen-
eration potential during peak periods. Heat distribution com-
panies are obliged to purchase heat from CHP schemes. The
obligation to purchase heat may need to be regulated after
price stabilization (in 2003) in order to protect wholesalers
and end users from inequitable contractual requirements.

The dispatching and purchase of electricity from a CHP plant
should be regulated while respecting the EC directives to en-
sure priority dispatching for the most efficient systems (in
terms of marginal production costs), incorporating all plants
supplying the electricity network. In the summer period, this
may put CHP plants at a disadvantage against other power
generation systems, but that will depend on the type of plant
with which the CHP is being compared.

Price and tariff requlation

The price of electricity to be purchased has to be negotiated
in accordance with existing pricing regulations. Slovak power
companies base feed-in prices on their tariff structures. The
producer and purchaser agree the final price within the given
tariff.

The heat price is artificially high because of redistribution of
production costs between power and heat. This has resulted
in the past in the need for a subsidy to the heat price. The
subsidies have recently been removed. The maximum price
has been set up by the state, while the heat price is regulated
by district authorities and the Ministry of Finance. The latter
has to approve price increases on the basis of justifiable
costs in specific cases. The separation of heat price into fixed
and variable elements in a two-component tariff is being dis-
cussed at the moment. A single component tariff would be
retained as an option for the end user. ESCOs may wish to
set minimum and maximum levels of heat purchase in order

to guarantee their revenue, but wholesalers and users need
to be protected from the setting of inappropriate levels of use.
This protection could take the form of specified use ranges,
recognizing the normal quarterly variation in space heating
requirements in conjunction with predictable annual varia-
tions, or with process demands where sales to industry are
being considered.

Licensing of CHP producers

Electricity supply licenses are essential for the promotion of
CHP. In Chapter 3, article 6 of the Electricity Directive, the
EC states that ,it must be possible for auto producers and in-
dependent producers to obtain authorization, on the basis of
objective, transparent and non-discriminatory criteria. The
Energy Act in the Slovak Republic requires that anyone wish-
ing to do business involving the sale of energy to others must
have a license. This is granted by the Ministry of Economy
for a period of at least 20 years. The Energy Act will regulate
the granting of a license, dictate the rights and duties of the
license holder and control the purchase of electricity.

Environmental regulation

There is a positive environmental impact from most CHP
schemes, but not from all. New CHP schemes that only partly
replace the output from existing CHP or heat-only systems
using solid fuel may not produce a reduction of emissions. As
the plant loading decreases and fluctuations in output in-
creases (due to the base load effect of the CHP), the envi-
ronmental capacity of the solid fuel plant could be positively
affected. A regulation is recommended to require the review
and evaluation of the wider environmental implications of
each CHP scheme when a solid fuel fired plant is being re-
tained. In general two levels of environmental regulation are
applicable on CHP plants:

o Building regulation-Environment Impact Assessment
based on Act No. 127/94, which clearly stipulates the way
the impact of the new technology on the environment
should be assessed before building/operation permission
is issued.

o Operational regulation-mainly Decree No. 92/1996 of the
Ministry of Environment, which sets the emission limits
and other conditions for operation of stationary sources of
pollution and protection of the environment. This Decree
provides a list of air pollution substances, specifies the
categories of stationary sources of pollution and technical
conditions of their operation, the requirement on monitor-
ing of air pollutants emissions, and finally requirement of
quality of fuels.
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1 Recent developments regarding sectoral energy efficiency

and climate change mitigation policies

During the past decade, Slovenia experienced a less severe
variant of the transition to a market economy than some
other countries in transition. After a short downturn, the
economy of the country recovered. Unfortunately, so did the
emissions of greenhouse gases. By some indicators, the
transition was not only gentle, but also incomplete.

One aspect of the limited scope of restructuring is evident
from data in table 1 where primary energy intensity is com-
pared to that of EU and other countries. By 1995 the econ-
omy was still on the downturn (the lowest point was, by GDP,
in the year 1994). As expected, the energy intensity grew
during this period. Production and energy consumption main-
tained former characteristic. Machinery has been operated at
part load. Households had to do with lower real income but
mostly retained their basic comfort and energy consumption.
There were limited opportunities for new investments and re-
furbishment.

It was only with real growth of economy in the second half of
the 90’s, with an emerging new structure and new production
capacities that improvements were felt.

In the milestone year 2000 the primary energy intensity in
Slovenia was still worse than at the beginning of the decade,
but on a reasonable trend to improvement, at -2.9% p.a.

Table 1: Energy intensity of selected countries

1991 | 1995 | 2000 |  Annual
; ; ; change.

P ey ™ | 68 o0
EU15 216,8 | 207,0 | 193,9 -1,3%
Accession countries? 936,8 | 708,8 -5,4%
Slovenia 304,6 | 4244 | 365,7 -2,9%
us 387,7 | 369,1 | 333,6 -2,0%
Japan 115,3 | 123,1 | 120,8 -0,4%

) Energy intensity of the economy - Gross inland consumption of
energy divided by GDP (at constant prices, 1995=100) - kgoe
(kilogram of oil equivalent) per 1000 EurogsAccession countries

210 countries scheduled to join EU membership in 2004.

Source: Eurostat on www, version 2 of 13.6.03

In absolute terms, energy use in the household and service
sectors increased by about 50% within the ten years. Slove-
nia is behind EU in total primary energy use per capita by
20%. Consumption of liquid fuels and electricity is at par with
the EU average. CO2 emissions are lower than EU average
per capita by only 17%.

A warning signal of an incomplete transition and a possibly
faulted energy policy arrived during the last two years. During
2001 and 2002 the primary energy consumption rose faster
than the value of domestic product. Energy intensity trend re-
versed — instead of decreasing intensity, we had approxi-
mately +0.5% p.a. growth (estimated, official energy balance
data are only available for the year 2001). Even higher was
the growth of the intensity of electricity use. In the two year
the intensity of electricity use increased by 5.4%, or 2.6%
p.a., respectively, that is, electricity consumption is growing
faster than GDP.

Kyoto activities: hesitant ratification

The Kyoto Protocol was ratified in Slovenia in June 2002, a
few weeks after the joint ratification by EU member countries.
The parliament has been hesitant due to a high and uncer-
tain estimate of compliance costs.

GHG emissions have decreased after the base year (1986
for CO2) by 12% to a minimum in 1992. By the year 1996 the
emissions were back close to their historic maximum. In a
business-as-usual scenario, in the Kyoto commitment period
2008-2012, the —8% target would be missed by +30%, or at
least by 20% if forestry sinks are considered. Slovenia is the
first of the economies in transition that will encounter a de-
manding emissions abatement program. This also means
that there are meager opportunities for hosting JI projects
(ref. [1], [2]).

On the other hand, there are good potentials for emissions
reduction. For presentation of known options refer to [1] and

3].
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Adoption of GHG emission mitigation
and National Energy Programs

A GHG emission mitigation program [3] has been approved
by the government in July 2003. It is closely related to the
National Energy Program (NEP), also recently proposed by
the government. The most plentiful and cost-efficient poten-
tials for GHG emissions reduction seem to be on the energy
supply side, in the coal and electricity sectors. The NEP is to
be adopted by the parliament after a public debate period.

The key idea of the GHG reduction program is, that compli-
ance with other obligations assumed by Slovenia with the
Accession Agreement to the EU (effective May 1st 2004) will
(almost) automatically result in the required GHG reductions.
A preparatory study [5] has listed 40-odd acts of the acquis,
including some proposed directives likely to be adopted soon
that affect GHG emissions. Options for country-specific im-
plementation of the acquis allow fine tuning of the mecha-
nisms to the Kyoto obligation.

Creation of an internal European market for electricity and
natural gas can have a major impact. The Slovenian Energy
law of 1999 is based on the electricity directive of 1996 of the
gas directive of 1998. Experience with this transposition is
less than satisfactory. The domestic coal in Slovenia is quite
costly, so that opening of the market should discourage its
use. For internal political reasons, the present legal frame-
work maintains cross-subsidies within the energy sector for
both electricity producers and large industrial consumers. In
the last few years, with alleged market opening, record
growth of both coal burning and industrial electricity con-
sumption have been recorded. The new electricity and natu-
ral gas market directives of 2003, supported by the Regula-
tion 1228/2003/EC on cross-border electricity exchanges, of-
fer a new chance for transposition that should be more sup-
portive of the Kyoto obligations.

The acquis will have significant effects on manufacturing in-
dustries. Industrial enterprises have to comply with the IPPC
(Integrated Pollution Prevention and Control) directive
(96/61/EC). Mostly the same installations will be included in
the EU emission trading scheme, and thus subject to double
scrutiny. Accession driven mechanisms may indeed be al-
most sufficient for compliance with the Kyoto obligations.

CO; tax and emission trading

An instrument not so widespread in the EU is a CO: tax, in
operation in Slovenia since 1997 [6]. The regulation has been
modified several times. The most important change has been
adopted in 1998. It included a threefold increase of the tax
level, to 15€/t CO2 (now the effective level has eroded by in-
flation to approximately 13.5 €/t CO2 ).

The redesign of the levy in '98 [7] allowed some direct tax re-
covery mechanisms, in particular an allowance of
0.44 kg CO2/kWh for any production of electricity by small-
scale CHP. The allowance is 0.40 kg CO2/kWh for producers
delivering to the high voltage grid. This is equivalent to state-
of-the-art gas fired CC-GT plants. Large-scale electricity pro-
ducers are now practically exempt from the tax by a 92%
grandfathered allowance. The same is true of most industrial
fossil fuel users. For these the grandfathering is at 67% of a
historic quantity, which is augmented by initial transitory
clauses. Full tax is paid by households, commercial or ser-
vice sector customers.

Even with full COz tax, the price of fossil fuels in Slovenia is
lower than the average in EU. [8] Useful message of the COz
tax is differentiation between fossil fuels according to their
carbon content. CO2 tax design offers some comparative ad-
vantage for co-firing of biomass and for CHP. Under present
uncertainties this advantage does not seem sufficient.

The CO: tax has not been very effective in curbing CO2
emissions. Nevertheless, the instrument brought attention to
the problem. Administrative records of CO2 emissions have
been established. Both achievements will be essential for es-
tablishment of emission trading (ET).

A further revision of the CO2 tax will have to accommodate
emission trading. The major difference is the cash flow. ET
will be mostly neutral for the national budget and the seller of
allowances will automatically receive positive monetary com-
pensation, whereas in CO; tax, money flows to the national
budget. A small fraction (less than 20%) of the CO: tax col-
lected is recycled to emission mitigation measures.

Most probably emission trading participants will be excluded
from COz tax obligations. Large industries will enjoy a doubly
favorable position. The cost of traded allowances that they
will be able to use is expected to be lower than the current
CO: tax, and they will be able to cash on any emission reduc-
tion. Nevertheless, the CO2 tax remains a useful economic
instrument.



290

Mihael Gabrijel Tomsi¢

Subsidies from the national budget for energy
efficiency and renewables

The main instrument of the energy policy for efficient use of
energy are promotion and demonstration programs and sub-
sidies financed from the national budget. The budget alloca-
tion is dispensed by Agency for efficient use of energy
(AURE, [12]), since 2002 responsible also for RES. Figure 1
presents allocations during the years 1992-2002. Population
of Slovenia is little less than 2 million. So the outlays in 1992
were equivalent to 2.1 €/person for energy efficiency and re-
newable sources (for EE only: 1.05 €/person). These were

the highest outlays until 2003. In the years 2000-2002, the
effective outlays were more than halved — down to the range
of 0.25 to 0,5 €/person.

RES support from the national budget was quite unstable,
with some very “dry” years (1997 and 2000), in which this
type of support almost vanished. The AURE operating ex-
penses of are steadily increasing, reaching up to 25% of all
budgetary expenses.

Foreign donations, mainly form EU, represent a significant
share in the five-year period 1995-1999 (up to 50% of the to-
tal outlays, in 1997).

Figure 1. Expenses for stimulation of efficient use of energy, renewable energy sources from the national budget and from foreign

donations.

2500
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Source: AURE; [4].

In 2003 the AURE budget is boosted by a GEF biomass pro-
ject. Additional allocation came also from the national budget,
as counterpart financing. The total budget of the Agency is
7.5 million € (3.8 €/person), of which 60% will be used for
promotion of biomass.

Feed-in tariffs for RES and CHP electricity

A guaranteed feed-in price for the production of electricity
from CHP and renewable energy sources has been in opera-
tion since 1992. Up to the year 2002 a price equivalent to
household tariff for energy (without the fixed components, ef-
fectively 75% of the total household price) was used for all
small power plants up to 10 MW.

When regulations under the new Energy Law of 1999 were
promulgated, the option of a feed-in tariff was preferred to
any system of “green certificates” that could also be accom-
modated under the law. In the law CHP and RES power
plants are collectively referred to as “qualified producers of
electricity”. A feed-in price decision, comprising rules and a
table has not met full approval of the interested public, due to
unequal, possibly unjustified differences in feed-in tariffs for
various types of qualified production [9]. The feed-in tariff
level was set mostly according to perceived needs of the in-
vestors. A more justified approach is based on the realistic
value of electricity (time and place of delivery), augmented by
transfers (add-ons) for strategic and environmental benefits
of qualified production.
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Present arrangements generated considerable interest for
construction of large wind turbine farms by foreign (Spanish)
suppliers and an incumbent utility company, certainly led by
expected profits. Environmentalists would prefer a “quality
RES” rule applied first, as some of the targeted sites have
specific natural values.

Biomass for heating and electricity

Slovenia is one of the most wooded countries in Europe.
Woods are advancing as marginal farmland and pastures
become unattractive for exploitation. Now woods cover 55%

of the territory. Nevertheless, use of wood or other biomass
for energy is decreasing. With seemingly abundant oil, even
village house-owners are installing oil-fired central heating
systems. Gas distribution companies are also on the move.
Natural gas has exhausted the expansion potential in indus-
try, but its penetration to the heating market is still low
(approx. 17%).

Under such conditions, a proper energy policy, with realistic
and sufficient incentives for biomass and disincentives for
fossil fuels, can make a difference.

2  Best practice policies and measures yielding ancillary socio-economic benefits

Considerable experience with energy efficiency (EE) pro-
grams has accumulated during the years. Though fluctuating
in intensity, the state-sponsored activities achieved continuity
in the Agency for efficient energy use, established in 1995
[12].

Energy auditing and consulting

The program of energy auditing and consulting is a backbone
of other EE activities. Industrial EE consulting has been
sponsored even in the ‘80s. Counseling and auditing for
small businesses and households started in 1996, with the
ENSVET program. Now the territory of Slovenia is covered
with a sufficiently dense network of energy consulting offices
(33 offices). Any interested person has access to an office
within approximately 25 km, mostly less. The offices are lo-
cated in regional centers and run in cooperation with com-
munities (counties or municipalities). Some subsidies for EE
measures are available only after consultation with a certified
energy counselor. Additional activities include a telephone
hot-line, articles in local newspapers, contact broadcasts.
Energy efficiency promotion material is broadly available at
the offices or through the OPET network members [13].

Energy consulting for households is free of charge. For in-
dustry and commerce, a 50% contribution towards the costs
of an energy audit and feasibility studies is expected. Same
applies to the development of local (community) energy con-
cepts.

Socio-economic benefits of the consulting exceeds the di-
rectly observable parameters: number of consultations or di-
rectly linked measures adopted. Energy efficiency offices and
consultants contribute to a continuous presence of EE ac-
tions in the society.

Promotion of first-step improvements:
windows draught-proofing, loft insulation,
adjustment of burners

Promotion of first-step improvement programs included free
or subsidized material for performing the improvements.
These actions have achieved their purpose: promotion of
measures that are very cost-effective. In 2003 these basic
actions are not offered any more, as the goal has been
achieved.

Windows / glazing replacement

Windows / glazing replacement is a program still active in
2003. The subsidy offered is 29 Euro/m2 of windows re-
placed, up to a total of 290 Euro/ household. This is approxi-
mately 9.5% of the total investment needed. Participation is
attractive, but not massive. 1000 households receive the
subsidy annually, or one out of approximately 650 house-
holds. Two effects are observable from this program:

¢ a high standard of window quality is promoted to the cus-
tomers, and

e windows producers have dropped sub-standard produc-
tion.

The majority of customers included in the action demand
products with better-than-required (standard) quality (minimal
standard: k=1.5 W/m2K; mostly demanded: k=1.1 W/mZK).
The improvement of the production standards is attributed
also to the effects of the broader market. Most producers are
active exporters to other competitive markets.

Biomass promotion program, national + GEF
Biomass Project

Currently, biomass promotion is the main direction of AURE
activities. This is due mostly to a sizeable project sponsored
by GEF. For the year 2003 the GEF Biomass Project budget
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is gauged at €4.3 million (2.15 €/inhabitant). Technical assis-
tance component is €1.8 million. The main share of the GEF
budget (€2.5 million) is an equity contribution.

GEF project will sponsor 3-5 biomass district heating pro-
jects. The financial structure for these projects is expected to
be: 25% investor funds, 25% government grant, 25% GEF
equity (property share), and 25% soft loan of Eco-Fund of
Slovenia. Thus, it is expected that financially viable projects
with 30 to 35% effective subsidy will be developed.

Biomass DH success factors
Key features contributing to most successful projects are:

o inclusion of all front-end costs in project financing (includ-
ing standard connection with metering at the district heat-
ing customer’s premises), so increasing attractiveness of
the project to customers and increasing the share of facili-
tated financing, and,

o rapid construction and connection of most customers, if at
all possible within the first year of operation.

An exemplary project is the Preddvor district heating system.
It started operation in November 2002, less than 6 months
after construction started. 60% of the customers were con-
nected in this first step.

Environmental issues of RES

Even the project mentioned above, well managed in business
and technical aspects, encountered some opposition form a
group of village residents. House-owners from near the boiler
house feared excessive pollution. Initial operation, with a
usual share of start-up difficulties, provided some substance
to the complaints. The problems were enhanced by reports
form other biomass-burning sites, where obsolete equipment
is used, and allegedly even contaminated wood: colored,
chemically treated or even wood-chip composites, have been
occasionally incinerated.

Recent history in Slovenia offers and example of disillusion-
ment with small hydro developments. After a boom in the
early 90’s, small hydro development came almost to a halt,
technically by new regulations on water concessions, but es-
sentially due to bad publicity of some miss-managed pro-
jects. Presently, wind-farm projects are encountering severe
opposition from environmental groups, as they are planned in
sensitive and rare natural habitat environments. Any renew-
able energy development is susceptible to bad publicity. En-
vironmental issues have to be taken very seriously and a re-
sponsive relation with local and general public maintained.

Small scale biomass

Small scale biomass for heating is promoted by subsidies for
wood fired boilers. These subsidies are awarded after the in-
stallation of a boiler with specified performance. The maxi-
mum subsidy is 40 % of investment and an absolute limit is
set as in table 2.

Table 2: Maximal subsidy for small biomass boilers

Type of boiler Maximal subsidy* (€)
Wood logs (heat storage obligatory) 1,300
Wood pellets 1,750
Wood chips 2,200

*in any case not higher than 40% of investment)

Not all available funds for these subsidies have been ex-
hausted by mid-year, contrary to what might be expected. In-
terest for wood-log boilers, the cheapest, was better than for
pellet or wood-chip boilers (35:3:11 installations).The present
intensity of the wood-boiler market is far behind the physical
potential, which is cumulatively several tens of thousands in-
stallations, so the annual installation rate should be at least in
the hundreds, if not thousands.

Wood is suffering strong competition from fuel oil and natural
gas. Even though the price of fuel oil has occasionally during
the last three years been above 0.5 €/liter, now it is back to
around 0.35 €/liter. The government is “controlling inflation”
by setting the excise tax below its discretion limit even with-
out long-term pronouncements, such as might have been: “oil
products are expensive and should be kept so for strategic
reasons”.

Solar heaters and heat pumps

In 2002 and 2003 subsidies were offered for solar collector
systems and heat pumps. The interest was higher than the
allocated funds, so that 20% of requests had to be postponed
and may be eligible next year.

For solar collectors the rate of subsidy was 110 €/m2, up to a
maximum of € 650 per household. Installation rate is less
than 0.5 m2/1000 inhabitants (total for two years app. 1.800
m?2), so that the market is really small.

Heat pumps for hot water preparation enjoy better popularity,
most probably because they offer additional comfort of cool-
ing a cellar or other space. A subsidy of up to € 400 per sys-
tem has been offered. This established a minute market for
hot-water heat pumps. The number of systems subsidized
grew from approximately 250 in 2002 to almost 400 in 2003,
even though in 2003 some (approx. 20%) of requests have
not been honored. (The call was open, so any eligible re-
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quest was honored. When the funds have been exhausted,
further requests were returned unopened.)

Conclusions

Almost the whole set of classical energy efficiency and RES
promotion instruments has been tested in Slovenia by the
government agency (AURE [12]). Notable omission is de-
mand side management by energy supply companies, where
only a preparatory project has been performed. The network
of energy consulting offices is a good practice example, as it
provides continuous presence of the issue in the society.

Subsidies for the basic efficiency improvements have served
the purpose of drawing attention to these options (draught-
proofing, loft insulation) to the public, and to producers of
building furniture (efficient windows). These measures are

now standard for any well-kept household. A targeted ap-
proach for low-income families is planned.

Other subsidy programs are facilitating appearance on the
market of more sophisticated and possibly less cost-effective
measures, such as facade and other building element im-
provements, and use of renewable energy. Except for hot-
water heat pumps, which seem to have an additional comfort
driver (cool cellar), the subsidy program will hardly be suffi-
cient for a market breakthrough. Either more favorable eco-
nomic conditions (higher energy prices) or increased per-
ceived value, such as prestige, will be needed.

An efficiency contracting and biomass district heating pro-
jects are in good progress and may become, after completion
and hopefully replication, examples of good practice.

3  Climate change mitigation and the use of the flexible mechanisms:

State of the art

Climate change issues have touched reality with introduction
of the COz2 tax in 1997 ([6] - [8]). More effective, large-scale
activities are to result form the Operational GHG Program
and the National Energy Program of 2003.

A Climate Change Committee has been established by the
government in 1999. It serves as a meeting point between
NGO and the responsible Ministry of environment, spatial
planning and energy (MOPE, “the ministry”, [11]). Two most
active NGOs in the area are: Slovenian Energy Forum [14]
and Umanotera [15]. The government is not actively promot-
ing JI & CDM project activities, yet a Working group for pro-
ject-based flexible mechanisms (JI & CDM) has been estab-

lished by the ministry in 2003. Slovenia, herself in need for
emission allowances, will probably not host many projects, if
at all. Preference is also given to mitigation measures at
home.

Emission trading should be established within the EU
scheme. Important activities are to be performed during the
rest of 2003 and in 2004, so that trading can start in 2005, as
proposed by the draft directive on emission trading. MOPE is
investigating the necessary legislative changes. The national
scheme will probably be worked out in 2004, with national al-
lowance allocation plan and other difficult details.

4  Making the Kyoto mechanisms work: Challenges ahead

Emission trading seems most promising Kyoto mechanism in
which Slovenia will in any case participate. Neither the state
nor the business community has yet found notable interest in
the project-based mechanisms (JI and CDM). It is expected
that at least energy supply companies will investigate these
opportunities when they reach serious emission limits.

The emission trading, an obligation for EU member-states in
the EU, is the first priority of the government. Capacity build-
ing in this area is needed especially at the level of participat-
ing industries. The idea of trading emissions (as well as ex-
porting abatement projects) has itself not been sufficiently
promoted (or debated). Capacity building in this area should

involve broad exposure to considerations leading to the flexi-
ble mechanisms. This may include topical discussion of mar-
ket-based competitive approaches in general: their benefits,
shortcomings and market regulation essentials.

Of the three sub-sectors covered by the seminar, buildings,
biomass, small-scale CHP, biomass and small-scale CHP
are proposed as target sub-sectors for capacity building. This
report hardly touched on CHP, as the developments in this
sub-sector lack the best-practice character. The CHP sub-
sector though is of eminent importance both for Kyoto proc-
ess, and for energy policy development.
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1 Recent developments regarding sectoral energy efficiency and climate change

mitigation policies

Some Laws of Ukraine on renewable energy sources (RES)
and co-generation have been recently developed/accepted in
Ukraine [1-3].

Law of Ukraine “On combined heat and power production
(co-generation) and utilization of dump energy potential” (reg-
istration N 2583 from 08.05.2003) has been accepted “in the
first reading/ or as a base” by Verkhovna Rada on
23.05.2003. This Law regulates relations between State,
producers of power, which use co-generation technologies,
dump energy potential of technological processes, and en-
ergy supply companies. This Law acts for qualified CHP
plants, which started exploitation after 01.01.2003. It is pro-
posed stimulation of construction and utilization of such CHP
plants. National Commission on Regulation of Power Sector
of Ukraine has to use profit norm of 22% for calculation and
approval of sale tariffs for RES power. This figure is calcu-
lated from the condition that payback period for investments
in such CHP plants will be less than 4.5 years. It is maximal
payback period, which is still interesting for investors in
Ukrainian conditions.

4

Law of Ukraine N 555-1V “On alternative sources of energy’
has been accepted by Verkhovna Rada (Ukrainian Parlia-
ment) on 20 February 2003. It is framework Law, which de-
fines legislative, economical, ecological and organizational
basis for utilization of alternative sources of energy and pro-
motion for their use in fuel-energy complex. According this
Law term “alternative sources of energy” is equalized to “re-
newable energy sources”. This Law does not propose any
financial stimuli and support mechanisms for producers and
consumers of renewable energy sources. All financial stimuli
and support mechanisms which where predicted in the first
versions of the Law were excluded after some vetoes of the
President of Ukraine in 2001 and 2002. First variant of this
Law was registered in the Verkhovna Rada on 16.10.2000.
That means that its acceptance took about 2.5 years with full
excluding of financial stimuli and support mechanisms. In any

case this Law has progressive significance such as indicated
increase of renewable energy production and utilization as a
main principle of State policy in this sphere.

Draft Law of Ukraine “On corrective action to the Law of
Ukraine “On power energy” has been developed and ap-
proved by the Cabinet of Ministers and has been submitted
to the Verkhovna Rada (registraton N 3504 from
16.05.2003). This draft Law was developed according the
schedule of works on adaptation of Ukrainian legislation to
legislation of EU. The subject of legislative regulation is im-
provement of relations on the power market, guaranty of
power quality, in the sphere of construction of new generat-
ing capacities and free access to the power grids, stimulation
of power production from renewable energy sources. Minister
of Fuel and Power will present draft Law in Verkhovna Rada.
According this draft Law power supply companies must
guarantee access to the power grids to small hydropower
stations, and power stations producing power from renew-
able energy sources. New chapter IV “Stimulation of power
production from renewable energy” is included in the draft
Law. This stimulation includes: Purchase on the whole sale
market of Ukraine power produced from RES;

e Guarantee access to the power grids for producers of
power from RES;

o |nstallation of special tariff for the transportation of power
from RES in the grids;

o Providing to RES power generating companies by subsi-
dies, grants, tax, credit and other concessions.

The “Energy Strategy of Ukraine till 2030” is under develop-
ment by a group of Ukrainian energy experts on the decree
of President of Ukraine. According to draft version targeted
utilization of RES is 6.6 mtoe (4.7% of Primary Energy Con-
sumption (PEC)) in 2010 and 24.6 mtoe (17.5% of PEC) in
2030 (table 1). Corresponding figures for biomass are 1.9
mtoe (1.35% of PEC) and 6.5 mtoe (4.6% of PEC).
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Table 1:  Utilization of RES in Ukraine according to “Energy Strategy of Ukraine till 2030” (draft)

Technical potential Heat and power production from RES in 2001-2030
Indices of RES 2001 2010 2020 2030
mtoe % mtoe % mtoe % mtoe % mtoe %

Wind energy 10.5 23.8 0.008 0.2 04 6.3 3.0 18.9 6.2 254
Solar power 14 3.2 0.006 0.1 0.2 1.0 05 2.1
Hydro small 2.1 4.8 0.1 3.1 0.1 1.6 0.3 2.1 0.5 1.9
Hydro large 49 111 3.1 78.7 34 51.2 3.9 24.6 4.6 18.7
Solar heat 2.8 6.4 0.001 0.04 | 0.1 1.2 0.5 3.1 14 56
Bio-energy 14.0 3.7 0.7 17.8 1.9 28.5 44 27.9 6.5 26.3
Geothermal energy 8.4 19.0 0.003 0.07 0.7 111 3.5 22.4 49 20.0
Total 441 | 100.0 39 100 6.6 100.0 15.8 | 100.0 246 | 100.0
Share of own fossil fuels, % 78.0 7.0 12.0 28.0 48.0
g{‘:ﬁfnzgoéi'e‘iggsumpt'on 32.0 28 47 113 175
2  Best practice policies and measures yielding ancillary socio-economic benefits

Beginning from 1994 more than 500 wind turbines with total
installed capacity above 50 MWe have been installed in
Ukraine. For comparison this figure was 11.4 MWe in 1999,
24.15 MWe in — 2000, about 30 MWe in 2001. Serial produc-
tion of wind turbines has been established mainly on the
base on former military plants including rocket plant
Uzhmash in Dnipropetrovsk. The main part of them are Ii-
censed units USW56-100 of 107,5 kW installed capacity.
Ukraine is a leader in the Former Soviet Union countries and
Eastern European countries on the total installed capacity of
wind turbines.

The country has adopted a Complex Wind Power Develop-
ment Program [4], which was developed according to the
President’s of Ukraine Decree 159 of March 2, 1996 «On de-
velopment of wind farms» and approved by the Cabinet of
Ministers’ resolution 137 of February 2, 1997. In early 2000
were developed «Alterations and Amendments to the Com-
plex Wind Power Development Program» [5]. The document
specifies the main regulations of the Complex Program [4]

3

In June 1992, 161 countries signed the United Nations
Framework Convention on Climate Change (UNFCCC), of
which Ukraine is an active participant, being listed in Annex |
of the Convention. After ratifying the Convention in October
1996, Ukraine became an official Party to UNFCCC in Au-
gust 1997. In 1997 a binding GHG emission commitment was
agreed upon at the Kyoto Conference of the Parties to this
Convention. The Protocol commits developed countries and
countries in transition to a market economy to reduce their

with consideration of 4 years experience of wind energy de-
velopment in Ukraine.

The Complex Program, according to the President's Decree
159, is to be funded at the expense of 0.75% tariff extra
charge on sale of electricity. In 1997-1998 this funding ought
to have totaled about 220 million Hrivnya. However due to
the great non-payment problem, including that for the elec-
tricity consumed, in reality the Program only got 17.3% of the
indicated amount. Therefore the Program development was
delayed. The payment situation slightly improved in 2000, re-
sulting in the Program receiving about 40% of the due fund-
ing. This has had a positive effect on acceleration of wind
farms construction.

Three new wind turbines of 600 kWe/ unit of Belgian firm
“Turbowinds” have been started exploitation on 3 June 2003.
Wind turbines of such capacity are considered as a future of
Ukrainian wind energy sector. There licensed production is
planed in Ukraine.

Climate change mitigation and the use of the flexible mechanisms: State of the art

emission on average by 5.2% below 1990 levels during the
commitment period from 2008 to 2012. Ukraine’s commit-
ment is not to exceed its 1990 emissions during that period.

Additionally, the Kyoto Protocol provides the foundation of an
international emission credits market. Because greenhouse
gas abatement costs differ among countries, through an in-
ternational trade of emission rights, it is possible to take ad-
vantage of economic gains while pursuing the goal of improv-
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ing the environment. This would allow countries and firms
around the world to reduce emissions in the most cost effec-
tive manner. The Kyoto Protocol includes three so-called
Flexible Mechanisms, instruments that allow governments in
industrialized countries to achieve parts of their emission re-
duction commitments under the Kyoto Protocol through pro-
jects abroad rather than through action or policy changes at
home. Below is a brief explanation of the above mentioned
mechanisms:

e Joint Implementation (JI): JI is a project-based mecha-
nism to be used among Annex | countries that consists of
an investment in reducing GHG emissions. Besides tradi-
tional benefits from the project, the return on this invest-
ment is represented by emission credits. The emission
reduction effect is calculated by comparing the achieved
level of emissions with an emissions baseline and is
measured in “Emission Reduction Units” (ERUs).

e Clean Development Mechanism (CDM): CDM is a
mechanism meant to assist developing countries in
achieving sustainable development in line with the objec-
tives of the Convention, and to assist Annex | countries in
complying with their quantified emission limitations and
reduction commitments. CDM projects are very similar to
JI projects, with the difference that investments are made
in non-Annex | countries. The emissions reduction ob-
tained with the implementation of CDM projects are called
“Certified Emission Reductions” (CERs). Note: the CDM is
less relevant to Ukraine.

o International Emission Trading (IET): While the Kyoto Pro-
tocol's Annex B lists the emission limits (called "Assigned
Amounts") for all Annex I countries of the UNFCCC, to be
achieved during the commitment period of 2008-2012, Ar-
ticle 17 of the same Protocol allows the possibility of ET
among these countries. Thus, an Annex | country can buy
part of its emission reductions from another Annex | coun-
try (incl. Ukraine), although the text of the Kyoto Protocol
cautiously provides that such trading shall be supplemen-
tal to domestic actions to reduce emissions. The unit
traded under the IET is the Assigned Amount Unit (AAU).

National Strategy of Ukraine for Joint
Implementation and Emissions Trading

National Strategy of Ukraine for JI and ET was developed in
Ukraine in frame of the project supported by the Swiss Gov-
ernment, the Government of Ukraine, and the World Bank [6]

Within the National Strategy Study (NSS), two scenarios
forecasting economic growth and associated GHG emissions

have been produced. The study clearly shows that Ukraine
will have excess GHG permits under any plausible scenario
at least until 2020. In terms of tons of carbon, this means that
Ukraine’s aggregated energy related CO2 emissions during
the commitment period of the Kyoto Protocol will be between
2'037 and 2265 MtCO2. Ukraine would be allowed to emit
3'360 MtCO2 during that period (based on 1990 level of en-
ergy-related CO2 emissions) and has a total assigned
amount of 4’300 MtCO2 equivalent. This means that the
country will have excess emission rights of more than 1°000
MtCO2. These excess emission rights can be sold on the in-
ternational market.

Besides, the costs of CO. mitigation are estimated. The mar-
ginal abatement cost curve (MAC) is based on various data
sources, including project costs of real projects. The MAC
shows that Ukraine has great potential for GHG emission
abatement. Considering the period 2002-2012, 1’500 Mt CO2
can be reduced at costs equal or smaller than 8 $/tCOx.,
1000 Mt COz are in fact no-cost options. A significant portion
of this potential (approximately 1/3 of the total potential) is
directly related to energy savings.

However, it has to be realized that emission reductions
achieved before 2008 have no market value, because
Ukraine can only sell allowances from its Kyoto assigned
amount of the period 2008-12. Thus Ukraine’s potential to
produce (marketable) emission credits via emission reduction
projects is in the magnitude of 750 Mt CO..

For GHG price estimates NSS suggests a price of 4-5 $/tCO2
as a likely scenario, whereby the full range of the expected
price is 1-5.5 $/tCO2. Furthermore the study summarizes
GHG prices observed in current market transactions. These
market prices are in the range of 1-12 $/tCO.. However, the
model also shows that prices will drop significantly in case
Russia and Ukraine sell a large part of their excess AAUs on
the market. This has to be kept in mind when calculating po-
tential revenues for Ukraine from selling excess AAUs.

The NSS has set out necessary institutional structures within
Ukraine, which are to be seen as a prerequisite for participat-
ing in the GHG market. The study describes that for JI two
possible tracks have been established in the Marrakech Ac-
cords: A fast track (Track 1) and a slow track (Track 2). In the
case a country wants to participate in the fast track (which is
associated with lower transactions costs) a number of pre-
requisites need to be fulfilled: it needs to have an accepted
national emissions inventory and allowance registry in place
and report correctly to the UNFCCC.
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Besides, the study summarizes Ukrainian legislation relevant
to climate change issues. It is concluded that the legislative
basis for regulating procedures concerning IET and JI (such
as JI approval rules and Laws regulating AAU and ERU
ownership) are not yet in place in Ukraine.

GHG mitigation potential and costs

By 1999, the Ukraine GDP had been reduced to 40% of 1990
levels. GHG emissions in 1999 also were about 60% lower

than in the year 1990. Since 2000, the economy shows posi-
tive growth. Within the NSS, two scenarios forecasting eco-
nomic growth and associated GHG emissions have been
produced. The first scenario (Scenario A) predicts that 1990
levels of GDP will be reached in the year 2009, while the
second and less optimistic scenario (Scenario B) sees GDP
still at about 60% of 1990 levels during the first commitment
period of the Kyoto Protocol.

Figure 1: GDP, energy consumption and CO2 emission in Ukraine: scenario A
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Figure 2: GDP, energy consumption and CO2 emission in Ukraine: scenario B
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Figure 3: Marginal costs of CO, abatement
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With respect to expected GHG emissions, the two scenarios
differ significantly less. While in the fast economic growth
scenario GHG emissions are predicted to reach about 68%
of the 1990 level by 2010, the low-economic-growth scenario
shows GHG emissions at 62% of the 1990 level in the year
2010. The reason for the small difference in terms of GHG
estimates is that the pessimistic scenario is associated with
low energy efficiency and high GHG intensity, while with fast
economic growth, energy efficiency is improved significantly.

In terms of tons of carbon, this means that Ukraine’s aggre-
gated energy related CO2 emissions during the commitment
period of the Kyoto Protocol will be between 2'037 MtCO:
(Scenario A) and 2'265 MtCO2. Ukraine would be allowed to
emit 3'360 MtCO2 during that period (based on 1990 level of
energy-related CO2 emissions) and has a total assigned
amount of 4’300 MtCO2 equivalent (for a summary of these
figures see table 2 next page).

This means that the country will have excess emission rights
of more than 1000 MtCO2. These excess emission rights can
be sold on the international market.

The graphs above show the GDP and CO2 emission predic-
tions for the base scenarios A1 and B1 (without specific en-
ergy saving instruments being in place).The marginal abate-

ment cost curve (MAC) produced in the study (figure 3) is
based on various data sources, including project costs.!

The MAC shows that Ukraine has great potential for GHG
emission abatement. Considering the period 2002-2012,
1’500 Mt CO2 can be reduced at costs equal or smaller than
10$/tCO2., 1000 Mt CO: are in fact no-cost options (whereby
one needs to be careful with such estimates, as some risks
and other barriers may not have been accounted for in all of
the underlying studies. A significant portion of this potential
(approximately 1/3 of the total potential) is directly related to
energy savings.

However, it has to be realized that emission reductions
achieved before 2008 have no market value, because
Ukraine can only sell allowances from its Kyoto assigned
amount of the period 2008-12. Thus Ukraine’s potential to
produce (marketable) emission credits via emission reduction
projects is in the magnitude of 750 Mt CO>. Table 4 summa-
rizes Ukraine’s projected Emissions and Reduction Potential.

During the past years a number of climate change activities
have been taking place Ukraine:

1 Note on the forestry projects: calculating the abatement costs, fu-
ture GHG abatement has not been discounted, which results in
costs which are lower than they would be if GHG flows had been
discounted.
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Table 2: Ukraine’s projected GHG emissions and reduction potential.

1990 1999 2008-12 2008-12
average cumulative

Mt COze Mt CO2¢ Mt CO2¢ Mt CO2e
CO:2 energy related " 672 289 453 2'265
Other GHG emissions 2) 242 96 151 755
COz removals 3 -52 -52 -52 -261
Total GHG emissions and removals 862 333 552 2'760
Kyoto assigned amount (rounded 9 860 4'300
Surplus AAU - all gases (rounded) ©) 300 1'500
Surplus AAU - only energy related CO2 (rounded) 7 220 1'100
Additional reduction potential (<8$/tCO2¢) 4 150 750

Data Sources

1) 1990: 2nd National Communication (1999) p. 31; 1999 and 2008-12: Own calculations, according to Scenario A, Chapter 2

2) 1990: 2nd National Communication, 1999 and 2008-12: Assumed proportional to energy-related CO2, at about 25% of total GHG emissions

) 1990: 1st National Communication (1998) p. 6; 1999 and 2008-12: Assumed to remain constant at 1990 level

) According to chapter 2, marginal abatement cost curve

) Corresponding to 100% of 1990 GHG emissions

) Calculated as Assigned Amount minus total GHG emissions. This value represents an approximation, because it is based on simplifying
assumptions regarding GHG emissions other than COz, and regarding CO2 removals by sinks

7) Calculated as energy-related CO2 emissions in 1990 minus project emissions in 2008-12

D O B W

First National Communication and First National Inventory of o Short-term Programs of Development of the National
Greenhouse Gas Emissions: In 1998, the Government of Economy (annually)

Ukraine, in order to meet its commitments under the Conven- o “Ukrainian Coal” (the Program of Development of Coal In-
tion, prepared and submitted to the Secretariat of the dustry in Ukraine as one of the priority branches of the
UNFCCC its First National Communication and First National fuel-energy complex)

Inventory. To date, only one national greenhouse gas emis-
sion inventory has been forwarded to the Secretariat of the
Convention. The inventory refers to the year 1990, which is
taken as the base year for Ukraine. The inventory provides
data on fuel combustion in all sectors of the economy (indus-
try, agriculture, public services), as well as data on the struc-

The main official document, which can be used for predic-
tions of greenhouse gas emissions in Ukraine, is the Com-
prehensive State Energy Conservation Program of Ukraine of
February 5, 1997. The Program was prepared with the par-
ticipation of the Ukrainian Ministry of Economy, the State
Committee for Energy Saving and the National Academy of

ture of greenhouse gas emissions.

National Policy and Strategies: During the last years, the
Ukrainian Government has developed several important
documents, which determine the strategy for the economic
development, both in general terms and in specific aspects.
Among them are:

e Program for the Restructuring of the Ukrainian Economy
(1995)

o National Energy Program (1997)

o Comprehensive State Energy Conservation Program of
Ukraine (1997)

e Program of State Support of the Development of Alterna-
tive and Renewable Sources of Energy and Small Hydro
and Thermal Energy (1997)

o National Programs of Development of Sectors of the
Economy (1993-1997)

Sciences. In 2000, the Program was revised with due ac-
count to changes and results reported in 1998-1999. Fur-
thermore a number of bilateral programs have been estab-
lished:

o Various programs financed by the United States of Amer-
ica.

e The Canadian-Ukraine Environmental Cooperation Pro-
gram

o The Dutch JI Program

o Cooperation on reduction of greenhouse gas emissions is
in progress also with Finland, Sweden, Japan and other
countries.

Cooperation with multilateral agencies and international fi-
nancial institutions includes a program on the Removing of
Barriers to Climate Change Mitigation in Ukraine through In-
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creased Efficiency of Municipal Heating Systems (United Na-
tions Development Program (UNDP) - 2002-2004), and a
program on energy management at the municipal level
(European Bank for Reconstruction and Development —
EBRD- and Technical Assistance to the Commonwealth of
Independent States TACIS- program).

Summary of past activities in Ukraine

There are certainly some positive signs for Climate Change
in Ukraine. A process of the Kyoto ratification is in good pro-
gress. Ukraine proves an invention to follow the principles of
the sustainable development formulated in Marrakech. As a
result Cabinet of Ministers of Ukraine issued new decree
#634 on April 26, 2003 named “On approval of the national
complex program of the implementation of the decisions
taken at World Summit on Sustainable Development for the
period of 2004-2015" [7]. This program includes strong sup-
port of energy saving, renewable energy sources and climate
change issues. An item 3-6 includes an obligation for Ukraine
to meet demand of the UNFCCC (UN Framework Convention
on Climate Change) and prepare conditions for Kyoto Proto-
col ratification within 2003. A responsible governmental body
for this item is Ministry of Environment and Natural Re-
courses of Ukraine (MENR).

MENR developed draft plan of measures to be taken by rele-
vant Ministries in preparation for the ratification review proc-
ess. These include macroeconomic forecasts, industry de-
velopment plans, recommendations on creating a structure to
administer climate change programs, preparation of a Nation
Climate Change Action Plan, National Communication and
national GHG emissions inventories and other measures to
ensure Ukraine’s compliance with the UNFCC requirements

At the end of 2002 - beginning of 2003 MERN took the active
position on the ratification of Kyoto protocol in Ukraine [8].
Big job on the analysis of advantages and risks of Kyoto pro-
tocol ratification was organized and carried out in the short
term with the participation of national experts on climate
change. The special department was established in MERN
with the task of organization and coordination of activities
connected with climate change. At the moment on the in-
structions of Premier-Minister of Ukraine V. Yanukovich,
MERN and all interested authorities have already agreed rati-
fication package of documents, that gives confidence in suc-
cessful finishing of Kyoto protocol ratification.

At the moment this package is officially submitted by MERN
to the Cabinet of Ministers for approval. It is expected in the

autumn 2003.Just after that this package must be submitted
to Verkhovna Rada for ratification of Kyoto Protocol.

Memorandum of Understanding between the
Government of Denmark and the Government of
Ukraine

As one of the positive result first bilateral Memorandum of
Understanding may be mentioned (it was signed in May
2003) [9]. According this memorandum the main Objectives
of the Memorandum are based on the Article 4 of UN Con-
vention on Climate Change (hereinafter “Convention”) and
Articles 6 and 17 of the Kyoto Protocol (hereinafter "Proto-
col") and aiming at preparation and implementation of joint
measures, in particular, by means of Jl-projects. The JI-
projects shall be carried out in accordance with the interna-
tional criteria established under the Convention and the Pro-
tocol.

If the Danish and the Ukrainian Signatories agree, reductions
before 2008 from JI projects can be transformed into As-
signed Amount Units for the period 2008-2012 and traded
with Denmark on the basis of Article 17 of the Kyoto Protocol.
Decisions on transfers will be taken on a case-by-case basis.

The responsible authorities for implementing the provisions
of this Memorandum are for the Ukrainian Signatory the
Ukrainian Ministry of Environment and Natural Resources
and for the Danish Signatory the Danish Ministry of Environ-
ment, Danish Environmental Protection Agency.

Signatories delegate the power of taking initiatives and the
signing of all agreements on JI projects as well as the pro-
curement of ERUs originating from such JI projects to the
mentioned authorities. The mentioned authorities have the
responsibilities to ensure the management of all issues men-
tioned in this Memorandum of Understanding.

The Danish Signatory will contribute to the development and
implementation of emission reduction projects by the pro-
curement of ERUs originating from those projects or by ac-
ceptance and registration of ERUs procured by private com-
panies from the Ukrainian Signatories being the ultimate
owners of such units. The Danish Signatory shall approve the
JI-projects in accordance with Article 6.1 in the Kyoto Proto-
col by the issuing a letter of approval.

The Ukrainian Signatories will facilitate the development and
implementation of projects by supporting private or public
companies interested in carrying out emission reduction pro-
jects with information, consultation and by formal approval of
projects as JI projects(in accordance with Article 6.1.a of the
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Protocol) which meet all national requirements for such pro-
jects. The Ukrainian signatories will ensure transfer of pro-
ceeds from the sale of ERUs to finance those specific emis-
sion reduction projects from which the ERUs originate.

The Ukrainian Signatory will transfer the agreed and prepaid
amount of ERUs, within the agreed period for each project in
the procurement contract, as long as JI-project generating
the ERUs keep generating emission reduction, which can be
verified by an independent entity.

The approval must contain binding affirmation of the Ukrain-
ian Signatory that it will transfer the agreed and procured part
of the resulting ERUs to Denmark in accordance with Article
6 of the Kyoto Protocol. The letter of approval will also con-
firm that the transfer will be free of any extra charges beyond
the agreed payment for ERUs. Payment schemes for JI pro-
jects will be agreed on a case-by-case basis.

According the information of MENR alike Memorandum of
Understanding is under the preparation with the Netherlands
at the moment.

4  Making the Kyoto mechanisms work: Challenges ahead

Domestic institutional, regulatory and legal
prerequisites [according 6]

There are clear international requirements for taking part in
IET and JI. The study describes that for JI two possible
tracks have been established in the Marrakech Accords: a
fast track (Track 1) and a slow track (Track 2). In the case a
country wants to participate in the fast track (which is associ-
ated with lower transactions costs) a number of prerequisites
need to be fulfilled: it needs to have an accepted national
emissions inventory and allowance registry in place and re-
port correctly to the UNFCCC.

The institutional structure dealing with JI and IET still needs
to be put in place. There are a number of existing institutions
that should play a decisive role in this context, first and fore-
most the Ministry of the Environment and Natural Resources
of Ukraine and its Department of Hydrometeorology, al-
though the latter currently is entrusted primarily with observa-
tion and climate change vulnerability activities. Furthermore,
the Inter-Ministerial Commission on Climate Change
(IMCCC) has a major role to play in coordinating climate
change activities within Ukraine and formulating Ukraine's
climate change strategy.

Also the following ministries are seen to play some role in
Ukraine's climate change policy: Ministry of Fuel and Energy,
State Committee on Energy Conservation, Ministry of the
Economy of Ukraine, State Committee on Statistics of
Ukraine, Ministry of Finance of Ukraine , Ministry of Foreign
Affairs of Ukraine, State Committee of Forestry, Ministry of
Transport.

Apart from the government sector, private companies are ex-
pected to take part in the GHG market, most notably consult-
ing firms, banks, insurance firms and energy and environ-
mental audit companies.

Secondly, the legislative basis for regulating procedures con-
cerning IET and JI (such as JI approval rules and Laws regu-
lating AAU and ERU ownership) are not yet in place in
Ukraine. Despite the numerous existing institutions poten-
tially dealing with climate change issues, it would be advis-
able for Ukraine to establish a central JI/IET office. Key func-
tions of the office would be the following:

Establishing the national legislative and regulatory frame-
work for JI and |ET, including arranging potential tax and
import duty exemptions.

o Developing project approval criteria and procedures; de-
veloping and marketing national project pipeline.

o Providing information on the legal and procedural issues
regarding project implementation, including terms and
conditions of the transactions, environmental assessment
requirements, and local consultation procedures, and any
fees required.

o Verifying the conformity of economic, technical, social and
environmental indicators of proposed JI projects with se-
lection criteria and submitting them to the MENR for ap-
proval.

o Preparing bilateral Memoranda of Understanding or Let-
ters of Intent between Ukrainian government and investor
as well as final Carbon Purchase Agreements.

o Providing other services to minimize administrative and
transaction costs of the investor, for example in organizing
local consultation process.

o Establishing and administering a web-site and providing
public access to JI projects and activity data bases.

o Building domestic public awareness on JI through mass-
media, workshops and other sources of information.

o Issuing ERUs certificates upon appropriate international
verification process.

o Administer National Registry.
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Particular assistance of the JI/IET office may be required af-
ter the project is validated as an eligible JI project, at which
point investor and host enterprises, with the intermediary
service of JI/IET office, sign a Carbon Purchasing Agreement
that defines the details of the implementation of the project.

The JI/IET office should be established as soon as possible
and enable Ukraine to take part in JI Track 2 without delay.
However, in the long-term (after eligibility for ET and Track 1
JI is obtained), the JI/IET office administrative structure will
require a more complex and more effective structure consist-
ing, at least, of three sections dealing with JI projects, Trad-
able Allowances, and Information and Registration.

Building on the capacities developed by the JI/IET office in
administering Track 2 JI, it will likely have to assume addi-
tional functions, such as:

o Developing guidance on the national requirements for pro-
ject information, such as additionality assessment, project
baseline analysis, and monitoring plan.

o Developing national procedures for project validation,
monitoring and verification, including possible establish-
ment of an independent monitoring and verification sys-
tem.

o Conduct market research on IET; providing market and
macroeconomic analysis for correct estimation of ET po-
tential and appropriate price indicators.

Figure 4: Institutional structure (as proposed be NSS)

o To carry out further JI and ET supervisory activities in line
with the international requirements, particularly as regards
certification, verification and reporting to UNFCCC Secre-
tariat.

Finally, there is an urgent need to develop a sustainable and
permanent national GHG inventory system and a national
GHG register, as these are requirements of the UNFCCC for
countries to participate in Track 1 Jl and IET.

National GHG inventories were developed in Ukraine twice.
The First National GHG Inventory for the 1990 base year was
prepared under the U.S. Country Study Program. Annual in-
ventories for the period of 1991-1998 were developed in
1999 and funded by the MENR. The results were submitted
to the UNFCCC Secretariat in 2000. However, the Ukrainian
national GHG inventory needs to be further developed to
comply with the UNFCCC standards. Currently, the GHG in-
ventory lacks data on the new gases: HFCs, PFCs, and SF6
, it uses IPCC default emission factors instead of local ones,
and it is not reported in the Common Reporting Format
(CRF). In order to be able to comply with the eligibility re-
quirements for IET and Track 2 JI, Ukraine needs to improve
its inventories to an international standard and establish a
sustainable permanent system that would support national
GHG inventory development and management on a regular
basis. Figure 4 describes a possible administrative structure
and JI/IET office form of Ukraine's institutional infrastructure
for JIIET (to be taken as an example).
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Options for Ukraine

Ukraine has the potential to become a major seller of GHG
emission rights under the Kyoto Protocol. According to the
study’s estimates, the country will have surplus emission
rights of about 1.5 billion tons of CO2-equivalent in the first
commitment period 2008-12 (including non-CO2 GHG and
forestry sinks). In addition the country offers potential for fur-
ther emission reductions of approximately 750 MtCO: in the
period 2008-12 which can be exploited profitably at the pro-
jected market price of 8 $/t CO».

The sale of these emission rights on the international GHG
market could generate substantial revenues for Ukraine,
which could help to renew the country’s obsolete energy in-
frastructure. In addition, a further reduction of GHG emis-
sions would create substantial co-benefits for the country in
the form of reduced dependence on imported fuels, and re-
duced health costs associated with air pollution.

In order to realize these revenues and benefits, NSS recom-
mends that Ukraine should take the following strategy:

1. For the sale of surplus emission rights for the period

2008-12 (surplus AAU or “Hot Air"):

= Start negotiations with potential buyers regarding sale
of surplus AAU immediately.

= Sell about 1/3 of the surplus AAU (only those related to
energy COz2, corresponding to 350 MtCO.) at the pro-
jected average market price of 8 $tCO.. This could
generate revenues of about $2.8 billion during the first
commitment period 2008-12. Ideally, a part of these
revenues can already be received before 2008,
through up-front payments. But note: 8 $/tCO: is a
somewhat optimistic price scenario, these prices might
also be lower.

= The revenues from these AAU sales should be spent
on further emissions-reducing measures, i.e. on further
de-carbonization of the national economy. Besides de-
livering large benefits for Ukraine in the form of re-
newed energy infrastructure and local environmental
benefits, this recycling will be a prerequisite for attract-
ing buyers, because it adds environmental credibility to
the sale of surplus AAU.

= Reserve the remaining surplus AAUs for sale at a later
stage, or for Ukraine’s own use in the second commit-
ment period, 2013-17. These reserve AAUs should not
be sold until Ukraine’s emission target for the period
2013-17 has been defined, and until long-term devel-
opment of carbon prices has become more certain.

2. For the generation and sale of further emission reduc-

tions:

= Take all measures required to enable efficient sale of
emission reductions under the Kyoto Protocols Article
6 JI mechanism. The demand for and supply of such
emission reductions will be primarily driven by the
companies involved in these projects. Ukraine Gov-
ernment should play an enabling role for JI, by creating
clear national rules and an efficient approval process.

= Consider introduction of further domestic policies for
stimulating GHG emission reductions in Ukraine.
These include, in particular: Introduction of a Govern-
mental program to (co-)finance the renewal of the en-
ergy infrastructure, and policies promoting a shift from
existing taxes on income / labor to taxes on energy
consumption and carbon emissions. With the help of
these policies, Ukraine could generate further emis-
sions reductions which the Government could sell on
the international GHG market under Article 17 ET. In
the longer term, Ukraine may also consider introduc-
tion of a domestic GHG trading scheme involving large
emitters such as e.g. power generators, metals, mining
and cement companies. Such a scheme will very likely
be introduced in the European Union from 2005. Par-
ticipation in this European Trading Scheme would al-
low Ukrainian companies to sell emission rights at sub-
stantially reduced transaction costs, compared to Arti-
cle 6 JI.

The proposed generation and sale of emission rights could
bring to the country an impressive financial inflow from
abroad. Overall, we estimate the possible revenues for
Ukraine at 1.7 billion $ per year, or 8.5 billion $ for the total
period 2008-12, whereby it needs to be noted that the figure
will be lower at lower carbon prices. It may be possible to ob-
tain a part of these revenues already before 2008, through
forward purchase contracts with partial up-front payment by
the buyers.

3. With respect to the choice of mechanism used by Ukraine
(JI Track 1 or 2 or IET) the study makes the following rec-
ommendations:
= JI: Ukraine should allow JI investors to choose be-

tween Track-1 and Track-2 JI. For this reason, Ukraine
should become eligible for both Tracks by taking nec-
essary institutional measures. This will require little
time and resources in the case of Track-2, and moder-
ate resources for Track-1. As a result, Ukraine should
try to make Track-2 Jl available for international buyers
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as soon as possible, ideally from 2004, and Track-1 JI
from approximately 2006.

= |ET, Government level: With regard to the sale of sur-
plus AAU, Ukraine should start preparations and nego-
tiations immediately, in order to start actually selling
AAUs approximately in 2006.

= |ET, Company level: A domestic GHG trading scheme
for large emitters is likely to become an attractive op-
tion for Ukraine in the longer term, if the corresponding
European scheme materializes as expected. Ukraine
should keep an eye on this option. Preparations could
start as early as 2006, with a view to actually starting
the scheme after 2012. A domestic GHG trading would
essentially replace project-based trading under Jl.

Plan of Action

Ukraine stands to gain substantial benefits in foreign invest-
ment, technology transfer and capacity building from partici-
pation in the Kyoto Protocol mechanisms. Therefore timely
ratification of the Kyoto Protocol and creation of the neces-
sary national capacity to participate in its mechanisms is the
most important recommendation offered to the Government
of Ukraine. Urging the Government to act, the NSS describes
the steps to be taken by the Government of Ukraine to start
building the necessary prerequisites for their implementation.

In particular it examines how the Marrakech Accords trans-
late into specific needs with regards to establishment of na-
tional institutions, i.e. JI and IET focal point, the national in-
ventory system and the national registry. Since no national
climate change institution would be able to operate without
proper legal underpinnings, it is recommended that a legisla-
tive and policy-making process be launched that would
promulgate the establishment and functioning of the national
climate change institutions.

Building institutional capacity will entail certain budgetary im-
plications, such a direct expenditures required for the estab-
lishment of Kyoto Protocol institutions in the country, as well
as the resources required for establishing relevant policies
and ensuring appropriate compliance with the international
rules. While some steps would require significant investment
of time and resources on the part of the government, such as
up-dating the Laws, preparing the annual inventories and es-
tablishing the registry, some are not so costly (e.g. allocating
clear institutional responsibilities and developing administra-
tive procedures). Moreover, the budgetary constraints sub-
stantially will differ depending on whether Track 1 or Track 2
eligibility is in question.

At the same it is important to build the local consultancy base
in order to avoid the siphoning parts of JI investment to for-
eign consulting companies and agencies. Ukrainian private
sector needs to be made broadly aware of the fact that they
could develop JI projects, or gain accreditation as independ-
ent operational entities for JI internationally and domestically.
More importantly, establishing Track 1 JI in Ukraine will bring
the additional benefit of spawning a new set of service indus-
tries in the country, just as the global market for JI gave rise
to international carbon consultancies. To maximize economic
gains from the JI, it is important to develop local expertise in
these new areas of economic activities, as at present the
number of internationally qualified local JI experts is very low.

When examining potential Ukrainian strategy for engaging
into IET and JI, NSS primarily looks into the issue of how to
approach international market most effectively. It recom-
mends to jump start with implementing pilot GHG reduction
projects, either through Activities Implemented Jointly or
through Track 2 JI, stressing that the implementation of first
JI projects under Track 2 JI should coincide with the devel-
opment of sound Track 1 institutions and the launching of the
process to fulfill all Track 1 eligibility criteria, so that investors
eventually are able to chose between Track 1 and Track 2. In
order to encourage investor interest, Ukrainian government
should provide all potential investors with clear and up-to-
date information about their procedures, project eligibility cri-
teria, decision-making authority, monitoring and reporting re-
quirements. Transparency and consistency will be essential
to ensure the political stability needed for effective JI invest-
ment.

In order to encourage buyer interest and improve marketabil-
ity to Ukrainian surplus allowances, a revolving facility is rec-
ommended to streamline AAU revenues into real GHG re-
duction projects. At the same time transparent national regis-
try for recording and tracking forward sales, as well as trans-
parent GHG inventory are noted as critical prerequisites for
determining the success of ET for Ukraine. In the longer-
term, the national climate policy would benefit from such fi-
nancial mechanism, as it would help Ukraine to overcome ex-
isting financial barriers to restructuring its carbon-intensive
economy.

It is NSS recommendation that Ukraine proceeds with estab-
lishing the capacity to fulfill Track 1 eligibility requirements as
soon as possible. Firstly, the sooner the eligibility information
is submitted, the more the country will be able to benefit from
the international review processes that will help Ukraine im-
prove, in particular, its inventory systems. Secondly, it will
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cushion any potential delays in providing clarification, if such
are requested to JI Supervisory Committee. Thirdly, any de-
lay in setting up national systems and institutions means
some delay in participating in the mechanisms, since they
are the eligibility requirements to participate. Suggested time-
frame for building the national infrastructure for participation
in the Kyoto Protocol is presented below.

An important action stipulating JI investments in Ukraine will
be the implementation of first JI projects. Continuously im-
proved JI-related capacity in the country will further enhance
the attractiveness of Ukraine as a JI host country. Below a
suggested time table for project implementation and capacity
building is sketched.

Table 3:  Suggested time schedule for building the national infrastructure for participation in the Kyoto Protocol.

2003 2004 2005 [2006 2007

Designation of a JI/IET focal point

Development of national JI/ IET strategy

Elaboration of project selection criteria and procedures

Track 2 available

National inventory system development

National registry developed and tested

Preparation of the annual inventories

Track 1 available

Assigned Amount established and recorded

Preparation for IET and negotiation with purchasers

Eligibility determination

Table 4:  Suggested time schedule for JI demonstration projects and capacity building.

2003 | 2004 | 2005 |2006 |2007

Presentation of potential JI projects to interested investors such as the World Bank's PCF

Contract negotiation on first projects, project approval by Ukraine’s government

Implementation of first JI projects

Implementation of further JI projects

Capacity building on project design, base line determination, financial project assessment

(under JI track 1). Contract negotiation training for IET

Capacity building on project monitoring as well as verification and certification
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Introduction

Energy crises of 1973, being accepted some international
conventions including the UN Framework Convention on
Climate Change have promoted the extension of studies
connected with using renewable energy. Climatic and natural

Table 1: Potential of Renewable Energy, m t.o.e.

conditions of Uzbekistan give excellent capabilities for using
renewable energy sources (RES). According to the estima-
tions the gross RE potential makes about 51 billion tons in oil
equivalent (toe), technical potential is 179.4 m toe (table 1).

Energy
Total Solar Hydro Wind Thermal Biomass
Gross potential 50986.9 50973.0 9.2 2.2 0.2 2.3
Technical potential 179.4 176.8 1.9 0.4 no data 0.3
Use 0.6 0.6

Uzbekistan having the great resources of renewable energy
is behind the most of developed countries in using it. The na-
tional scientific centers have had a rich experience in the field
of clean energy investigation. To date, however, practical in-
troduction of the results of their research and development
activities does not satisfy the real requirements of Uzbeki-

stan. It is to be noted that only 0.6 million t.0.e. (0.3 %) of a
technical potential is being used today. The situation can be
explained both the financial problems of a transition period in
the national economy and a weak development of institu-
tional and legislation base in the field of renewable energy.

1 Small hydropower development case study

11 Background

The attitude to small hydropower sharply changed while de-
velopment of the energy sector in Uzbekistan. First 4 MW
HPS (Bozsu) were built in 1926. In early 1960, their quantity
raised to 253 with installed capacity of 35 MW. Mainly, it was
small and mini-HPS working separately for an individual con-
sumer. Besides 26 stations with installed capacity of 504.3
MW were operating in the system of the Ministry of Energy.

By present time, the majority of small HPSs has been deso-
late and disappeared without traces. However, some old
HPSs are safe to some extent and could be restored that can
be economically effective.

Water and power in Uzbekistan are inter-dependant (figure
1). In many regions the irrigation can be only done with using
of the electric pump stations, thus causing a great demand

for electricity in summer time. 30 % of generating electricity in
the country is used by agriculture sector. Bridging of demand
for electricity and water gives additional incentive for devel-
oping small hydropower on irrigation structures.

Box

In Uzbekistan, all small channels and irrigation systems
belong to the Ministry of Agriculture and Water Manage-
ment (MAWM). Effectiveness of small HPS construction is
justified by availability constructed erections (dams, water
intakes, stepped structures, water-discharged tracts) by
now. It allows reducing specific investment costs per
1 kWh installed capacity in 4-6 times in comparison with
option to construct these SHPS at a new place. Pay-back
period of capital investment at these stations is compara-
ble with thermal power ones.
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Figure 1: A scheme of the electricity generation by small HPS
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Now, 9290 mobile diesel pumping stations with a cumulative
capacity of 918 MW, which annually burn about 560 thou-
sand tons of diesel fuel, are operated in Uzbekistan. Pursu-
ant to calculations of “Uzwatervodproekt”, the potential of 140
HPSs included in the state program is sufficient for electric
supply to all pumping stations and water transportation sys-
tem of MAWM. Both the future small HPSs, and irrigation
system are in a charge of the same Ministry, and that will
give a chance to avoid institutional barriers.

1.2  State policy

Development of small hydropower is one of the priority lines
of the state investment policy. In 1995, State Program of
Small Hydropower Development was adopted by the Gov-
ernment (the resolution No 476 of the Cabinet of the Minis-
ters). The program determined a priority of building small
HPS - with short payback term up to 10 years (14 HPSs),
perspective HPS with payback term more than 10 years (127
HPSs). The program implementation has been brought under
control by Deputy Prime Minister responsible for agriculture
sector. Besides, routine supervision is implemented by the
Ministry of Finance and the Ministry of Economy.

On February 23, 2001 a resolution on “Deepening Reforms in
the Energy Sector” was issued which could indicate a more
favorable investment climate. The resolution called for turn-
ing various state-owned energy functions into corporations
and partially privatizing them. The Government announced
that major power plants and distribution units would be
turned into joint-stock companies with some shares offered to
foreign investors. However, 52 % of equities should belong to
SJCC “Uzbekenergo” (former the Ministry of Energy). Accep-

| Small HPS I

tance of the resolution was the first important step for ap-
pearing private energy producers and suppliers in Uzbeki-
stan.

In 2002, the Uzbek government decided to set State Program
on Energy Efficiency till 2010 where one of the sections was
dedicated to small hydropower development. The program
would be revised within ADB project “Assessment of Energy
Efficiency in Uzbekistan” launched in 2003.

1.3 Financing structures

The costs of the state program development were covered
for account of a state budget. Two major sources for funding
SHP buildings were defined by the resolution of 1995 — own
financing and co-financing including companies and organi-
zations, private capital, and foreign investors. Within forma-
tion of an annual state investment program the Ministry of
Macroeconomics and Statistics, the Ministry of Finance were
to make provisions to allocate funds for building the SHP sta-
tions, in priority order. For incentive of this activity, erected
HPSs were exempted from taxes and realized profit was
headed for reinvestment of new SHPs.

However, the money have came from the Uzbek government
for building SHPSs is not evidently enough for developing
small hydropower in Uzbekistan. The foreign investors have
been theoretically interested in building small hydropower
stations. The main obstacles are both high risks connected
with unfavorable investment climate and lack of independent
power producers in Uzbekistan.
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1.4  Implementation

It was considered the possibilities of using hydropower po-
tential on the existent irrigation reservoirs (43 HPS) and the
canals (98 HPS). 30 small and middle hydropower stations,
from which, 14 ones being entered into Program as top-
priority, were selected taking into account the best technical
and economical performances, favorable building conditions
and demand for electricity. These small HPSs were to be
built till 2000.

In reality, the program implementation has been faced with
difficulties. Only seven of these stations are currently under
construction and the design development works are done for
the other selected HPSs. The main reason is lack of the
money. Funding the construction was carried out at the
MAWM own charge covered 25-30 % of required costs. The
resolution has indicated that all receipts from selling electric-
ity generated by HPSs of MAWM should be used for building
of new HPSs. However, required financing has not been pro-
vided from irregular payments of SJSC “Uzbekenergo”.

The situation is currently improving and the MAWM makes
considerable efforts for attracting supplementary finance in-
cluding foreign funds. ADB project “Power supply of the rural
areas in Uzbekistan” launched in 2003 aims at helping small
hydropower development.

1.5 Results

The program implementation was expected to result in: (i)
generating additional electricity, (i) improving electricity sup-
ply in the rural areas and (iii) reducing fuel consumption burnt
by thermal power stations. Besides, stable electricity supply
in the rural areas would induce a creation of small private en-
terprises (e.g., processing of agricultural products) and addi-
tional working places.

1.6  Problems

Main barriers have to be seen in the legal and the financial
realm.

1. Financial. In Uzbekistan the great majority of the re-
sources allotted by the government to energy sector were
spent on development of traditional energy. Local and for-
eign banks are not interested in financing SHP projects
from a long payback period and small cost-effective. Pri-
vate firms stand the same position.

2. Institutional. The low prices on electricity are also an im-
portant obstacle in promoting small hydropower. The av-
erage price to be paid by residential customer is 14 sums
(1.43 US cent in July, 2003). Legislation for independent
producers needs to be detailed. The problem of energy
selling is eminently important for investors putting up
money in SHP projects. It stands to reason that positive
decision of these and a number of other problems (such
as, taxation, custom fees) will facilitate the investment
flows in SHP projects.

3. Technical. In Uzbekistan, water-power equipment for hy-
dropower stations has been exported from Russia and
Ukraine. One of the alternatives for overcoming this bar-
rier is to produce water-power equipment on a base of ex-
isted capacities of domestic enterprises.

1.7 Interfaces with Kyoto mechanisms

Small hydropower projects are practically attractive as a pilot
CDM project. With investments of 1 to 5 millions US$ they
entail manageable costs while being highly replicable. At the
same time SHP can be a testing group for independent
power producers and private sector participation, which are
not established so far. At this case, the risks connected with
entering into new market should be reduced and the rules of
behavior would be polished. Besides, worked out FS, the
procedures, modalities, rules can be easy used for the other
SHPs implementations.

In 1998, twelve pre-feasibility studies (PFS) were prepared
by IGEU within the World Bank project “Small hydropower - a
pipeline of projects for CDM investments in Uzbekistan”. PFS
for 3 small HPSs was done in the project “Uzbekistan: capac-
ity building in the CDM” funded by Swiss government. Unfor-
tunately, there is no practical output of these PFS as yet.

2  Clean energy for the rural communities in Karakalpakstan

21  Background

The climatic and geographic conditions of Uzbekistan (ap-
proximately 260 sunny days per year) allow to use solar en-
ergy for transformation into electricity and heat. The duration
of solar radiation in different regions makes from 2413 to

3095 hours per year. The autonomous republic of Karakal-
pakstan located near the Aral Sea has the most potential of
solar energy — 19548 m t.o.e.

Karakalpakstan is one of the poorest agricultural regions in
Uzbekistan announced a zone of ecological disaster. About
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75 % of the population inhabits in the rural areas, a majority
of them (from 50 to 70 % according to expert assessments)
belongs to the poor part. At that, the people living in shep-
herd farms and remote villages, as a rule, have no access to
electricity and pure drinking water. It is unlikely to expect that
this problem could be resolved in the nearest future. The cal-
culations have shown that the costs for laying power lines in
remote rural areas are approximately by 20-30 times higher
than installation of PV stations. E.g., it should be spent 44
million soums or US$ 140,000 for laying 10 km of high-
voltage power lines in the remote areas in Samarkand re-
gion.

2.2 The project description

Pilot project “Clean energy for the rural communities in Kara-
kalpakstan” financed by the UNDP was launched in 2003.
The purpose of the project is to improve energy supply in the
rural areas of Karakalpakstan which have no access to sta-
tionary power lines. The specific objectives are to: (i) demon-
strate the possibilities of PV systems for energy supply in the
rural areas; (i) increase a share of RE in the structure of en-
ergy carriers; (iii) prove type PV systems produced in the
plant “Foton”; (iv) improve living standards of the rural popu-
lation in Karakalpakstan; (v) facilitate environmental en-
hancement.

Twenty five PV stations have been installed in the remote vil-
lages of Karakalpakstan; 15 of them (PV home system - 100
W) were used for providing home lighting, TV and radio sets
work, and 10 PV stations (200 W) applied for water pumping.
For two years, the tests of these PV systems in desert and
semi-desert areas of Samarkand region implemented by the
Technology Transfer Agency (TTA) have shown their techni-
cal high quality. An assembly of the PV stations from the
components purchased in Germany and Russia has been
carried out on “Foton” in co-operation with the TTA. The cost
of a PV station is US$ 1800 (100 W), and US$ 2300 (200 W).
Besides, training course for local personal has been ar-
ranged within the project.

2.3 The project results

The final results of the project will be estimated at the end of
2003. Nevertheless, from social and economical point of
view, the project is undoubtedly a success. Installation of PV
home systems has increased the level of comfort for the local
people. The remote villages selected for the project are lo-
cated in a semi-desert zone vulnerable for anthropogenic in-
fluence. Usage of clean energy allows to avoid the emissions
of pollutants and GHG in the atmosphere and reduce water

and soil contamination. Besides, the experience obtained
within the project implementation could be used both in de-
signing and implementing the same projects and for initiating
serial industrial production of PV systems on “Foton”.

2.4  Main benefits of the project

In terms of global benefit an input of the project is too small.
But any long way begins from the first step and this pilot pro-
ject is the best way for outreaching the advantages of using
clean energy for solving the social needs in the rural areas.
Success of the project should invite attention to solar energy
development both high officials and local authorities. E.g. so-
cial part of municipal budget could be reduced if the inhabi-
tants are provided by PV home systems instead of lying
power lines. Besides, there are some social programs aimed
at improving living standards in the rural areas. Implementa-
tion of them has annually called for plenty of money. These
expenses could be also cut due to using PV systems, for ex-
ample, for drinking water pumping.

Social benefits. The poorest families were selected for PV
home systems installed in their homes. These people have
never access to electricity and there are no any plans con-
cerning stationary power lines building in these areas. After
the project implementation they will be able to watch TV and
listen to the radio. Besides, they can use electric lighting in-
stead of old oil lamps. Electricity in a home situated in remote
parts of the country is a significant event in its consequence
both for owners and their neighbors. This is a good demand
promotion of PV systems in these places. The local people
will find the possibilities including drawing credits for purchas-
ing PV systems. Apparently, a state system of soft credits
should be developed by the Uzbek government taking into
account a low paying capacity of the local population.

Women and children are most vulnerable part of local com-
munities. Karakalpakstan ranks one of the first places in Uz-
bekistan for child mortality caused by extremely low living
standards. It is clear that any steps aimed at improving the
conditions will alter the situation for the better. E.g. meat and
bread are the main food for the local inhabitants. Using PV
systems for water pumping, local people will be able to grow
some fruits and vegetables.

Unemployment rate is rather high in the rural areas of Kara-
kalpakstan. This problem together with pure living conditions
generates migration of the local population especially the
young to other regions of Uzbekistan. This process could be
reduced by increasing a level of comfort for the inhabitants
and creating additional workplaces. Wide application of PV
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systems for production purpose (e.g. water pumping, sheep-
shearing) could facilitate development of sheep farming es-
pecially most valuable karakul sheep.

Environmental benefits. Communities living in desert and
semi-desert areas should be very reasonable in their activity.
Half-baked actions may do harm and lead to unpredictable
consequences. For instance, cutting of desert trees has been
facilitating the process of desertification in Karakalpakstan.
But, the local people have not other energy sources besides
growing around vegetation and manure. So, installation of PV
systems can allay the problem of desertification in these
places.

Water pumping from well is carried out by petrol pump. It was
calculated that a petrol pump used for water supply (flock
from 600 sheep) consumes 2.3 tons petrol per year. Using

ten 10 PV systems for water pumping we can annually spare
23 tons petrol. Besides, in this case, water pumping occurs
without environmental pollution.

Technical benefits. It should be noted that a technical level
of existing PV systems made in Uzbekistan does not yet con-
form to the best international standards. The PV systems
used in the project have been set up from the imported com-
ponents. As the experience has shown these PV systems
successful worked in semi-desert areas of Samarkand re-
gion. The positive results received within the project imple-
mentation will additionally demonstrate possibilities of the
proposed way for designing and assembling PV systems. In
future, the experimental yielding of the PV could be ex-
panded to the full-scale production.

3  Climate change mitigation and the use of the flexible mechanisms

3.1 Background

Uzbekistan has approved the UN Framework Convention on
Climate Change (UNFCCC) in 1993 and ratified the Kyoto
Protocol in 2000. Being Non-Annex 1 country Uzbekistan has
no quantitative commitments under the Kyoto Protocol. Ac-
cording to Initial National Communication of the Republic of
Uzbekistan under the UNFCCC (2001), in 1999 total GHG
emissions reached 160.5 million tons of CO2-equivalent and
constitute 0.7 % of the global GHG emissions. The share of
the processes related with mining, transportation and burning
of fossil fuel makes over 73 % (117.8 million tons of CO.-
equivalent, 1999). It is to be noted that for nine-year period
(1990-1999) the percentage of these emissions has in-
creased to over 11 % (110 million tons of CO. equivalent,
1990 r), that is related with rising consumption of natural gas
by the population (from 7.5 % up to 20.2 %).

3.2 Current status of climate regime in
Uzbekistan

Detailed evaluation of GHG abatement potentials was made
during implementation of the projects: the World
Bank/Government of Switzerland “Study of Uzbekistan Strat-
egy for GHG Emission Reduction” (UzNSS) in 1998; Gov-
ernment of Switzerland “Uzbekistan: Capacity Building on
Clean Development Mechanism” (UzCDM) in 2000; and
GEF/UNDP “Initial National Communication of Uzbekistan
under the UNFCCC, Phase 2" in 2001. Despite discrepancies
in the assessments resulted by difference in applied ap-
proaches, there is only main conclusion of all reports — Uz-

bekistan has remarkable potential for GHG abatement. De-
pending on the scenarios, implementation of the proposed
actions can abate CO2 emissions from 16.4 million tons to
33.5 million tons by 2010. Specific cost per 1 ton of CO:
abatement varies from 0.8 to 21 US$/t.

Based on these assessments National Strategy on GHG
Emissions Reduction was developed and adopted by the
Uzbek government in 2000. Fulfilled the estimations of GHG
abatement potential demonstrate that the greatest reduction
can be obtained by implementing energy saving measures in
the energy sector, including applying renewable energy
sources. It was suggested that a bulk part of required funds
would be covered for the account of foreign investments in-
cluding the Clean Development Mechanism.

In 2002 Uzbek Government decided to develop a program for
energy efficiency till 2010. Particular measures on introduc-
tion of resource saving technologies, economic mechanisms
stimulating rational use of energy sources should be pro-
posed following the analysis of key sectors of economy. In
reality, the program could be called “a program on GHG
emission reduction” since all the measures aimed at GHG
emissions reduction.

Implementation of the energy saving programs requires con-
siderable investments in energy sector. For in-stance, in
2001 the Uzbek government adopted the resolution on
“Deepening Reforms in the Energy sector”. The cost of the
10-year program was estimated at US$ 1.4 billion, at that, a
half of the money expected from foreign investments. In this
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situation it will be advisable to use the possibilities of interna-
tional environmental-financial mechanisms for attracting in-
vestments in the energy sector. However, the slow-moving
structural and financial reforms are the main obstacles to
successful cooperation on energy and climate issues.

3.3 Current institutional infrastructure in the
field of climate change mitigation policy

Main Administration of Hydrometeorology (Glavhydromet)
has been a leader agency in climate change issues in Uz-
bekistan. According to the resolution of the Cabinet of the
Ministers (2000) Glavhydromet is responsible for the issues
connected with climate change. A relevant Secretariat has
been established at Glavhydromet as a permanent body
vested with the further implementation of national commit-
ments under the Convention. All along, Glavgidromet’ team
has been engaging in negotiation process under the
UNFCCC and its representatives were elected to the sub-
sidiary bodies of the UNFCCC. Glavhydromet has been suc-
cessful in outreaching the UNFCCC ideas in Uzbekistan. But,
it is believed that the Kyoto Protocol should be adopted in the
nearest future. In this case, the parties will direct their efforts
to comply their commitments with low costs using the Kyoto
mechanisms. The economy including the energy sector does
not belong to the domain of Glavgidromet’ activity. Besides,
this agency takes a back seat in forming of a state invest-
ment program. It might be that these circumstances will
brake a fast penetration of CDM projects in Uzbekistan.

The problem of a national CDM coordinator and a national
CDM center is to resolve in the nearest future. The creation
of CDM center should facilitate CDM process in the country.
Firstly, it should be developed and approved national regula-
tion and legislation for implementing CDM projects. The cen-
ter should play a role of a broker since both searching of an
investor is the important point for local partners and a reliable
partner is a half of success for investor. It is necessary to
sigh Memorandum of Understanding with different interna-
tional financial mechanisms (such as the Prototype Carbon
Fund, CDM/JI programs in developed countries and etc).
This step gives the real opportunities of getting the CDM in-
vestments.

3.4  Capacity building in the field of climate
change

A team of national experts working in the field of climate
change was formed within implementation of the climate pro-
jects: GEF/UNDP “Initial National Communication of the Re-
public of Uzbekistan under the UNFCCC, phases 1 and 2 in
1998 and 2001; World Bank/Government of Switzerland
“Study of Uzbekistan Strategy for GHG Emission Reduction”
(UzNSS) in 1998; Government of Switzerland “Uzbekistan:
Capacity Building on Clean Development Mechanism” (Uz-
CDM) in 2000; ADB “Promotion of Renewable Energy, En-
ergy Efficiency and GHG Emission Abatements” (PREGA).

In 2002 Caspian Basin GHG Emissions Reduction Training
Program (CTP) was launched by Canadian International De-
velopment Agency (CEDA). The CTP has provided practical
training in the setting of specific CDM projects. The program
includes the actual preparation and implementation of small
CDM projects and development of the substantive CDM pro-
jects for submission of IFI financing.

National experts had taken an active part in developing CDM
project note. Some pre-feasibility studies were prepared
within the project implementations (UzNSS, UzCDM,
PREGA). A portfolio of implied CDM projects had been
formed in phase 2 of Initial National Communication. At pre-
sent, the database (Glavhydromet) contains 40 project notes
in various sector of national economy, which can reduce the
total GHG emissions by approximately 10 %. These prepara-
tory actions will facilitate the dialogue with potential foreign
investors.

3.5 Ongoing CDM project

The Uzbek government negotiated a soft loan from the Euro-
pean Bank Reconstruction and Development (EBRD) for im-
plementing a project “Improvement of District Heating Sys-
tem in Andijan city”. The EBRD had proposed to the Proto-
type Carbon Fund (PCF) to purchase the emissions reduc-
tion obtained within the project implementation. Baseline
Study and Monitoring and Verification Protocol were carried
out by Swiss consulting firm “Ernst Basler and Partners”. The
project design document was submitted to the PCF in Febru-
ary, 2000. But, it is not clear how this project will be regis-
tered in the Secretariat of the UNFCCC. The project owner is
Andijan municipality and the PDD should be signed by na-
tional CDM focal point who is not nominated by the Uzbek
government yet. Apparently, this is currently a bottleneck for
coming CDM projects in Uzbekistan.
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4  Making the Kyoto mechanisms work: Challenges ahead

Implementation of renewable energy and energy efficiency
projects within the CDM is eminently attractive in the context
of getting investments. But carbon emission trading with its
rather exotic goods (air) is absolutely a new domain of mar-
ket therefore a number of rules, procedures, modalities being
obligate for participants of the CDM projects has been devel-
oped.

41 Institutional capacity

According to the UNFCCC procedures, the Uzbek Govern-
ment should nominate a national CDM focal point, create a
CDM national body, and register them in the Secretariat of
the UNFCCC. Without these steps a party will not be able to
register a CDM project and emission reduction units would
not be certified. Investor should clear recognize with who he
is to negotiate concerning CDM project and as far as national
coordinator has wide reference in this problem.

The countries with set up CDM infrastructure will take more
advantages in emerging carbon market. Above all, it is more
appropriate to set national rules, procedures, modalities for
approving, implementing, monitoring and appraising CDM
project. It is very important to protect the rights of investors
concerning emission reduction transfer. Otherwise, an inves-
tor put in jeopardy of losing expected profits from a CDM pro-
ject implementation. Additional plus is to set CDM database
and Web side where information about CDM projects imple-
mented in this country will be placed. In this connection, it
would be very fruitful practice of inviting interested persons
including NGOs and local community to discuss proposed
CDM projects.

4.2  Human capacity

The capacity building phase has provided with experience in
dealing with climate projects. The main lessons learnt are the
importance of close cooperation on both national and local
level, and the necessity of engaging local experts in the
whole project cycle and of providing information in the local
language.

One of the earnest barriers for promoting CDM projects is
lack of local skilled specialists being familiarized with meth-
odologies for preparing project idea note and project devel-
opment document. Elaborated claim has the most chance to
win at carbon project market where supply exceeds demand.
In effect, an additional component is supplemented to a con-

ventional investment project. But this component requires
carrying out the specific studies (baseline, monitoring and
verification protocol). In spite of existing methodologies on
development of baselines, M&VP, in reality, local experts
have a slight idea about this literature. As a rule, they use
only translations in which are not always reflected the point of
the matter.

4.3 Investment capacity

CDM investors are likely to be private companies assessing
projects on the basis of normal criteria such as feasibility,
profitability and risk. In addition, CDM involves additional risk
concerning the emission reductions and certification of these
reductions. Establishing a transparent legal basis, the divi-
sion of responsibilities between the host and investor, and
possibly insurance would make project-based investments in
Uzbekistan more attractive to foreign investments.

There are several independent evaluations of gas abatement
potentials were carried on in Uzbekistan and projects portfo-
lio of such abatement is prepared. Most of proposed projects
are taken from measures list included in industrial sectors
program for energy efficiency. But such kind of project is dif-
ficult to prove for additionality principle.

However, in order to be competitive in the new market of
clean development mechanism projects it is important to
match interests of potential investors with priorities of coun-
try’s economic development. Taking into account high risks,
no one will invest in realization of wide-scale expensive CDM
projects on the early stage of market formation. The most
probable models are either mixed financing (e.g. case of pro-
ject in Andijan — privileged soft loan from EBRD and pur-
chase of reduced PCF emission) or full financing of small pi-
lot CDM projects.

Priority directions which are beneficial both to Uzbekistan
and to investors can be introduction of clean technologies
(solar energy, small hydro-power, biogas) as well as meas-
ures towards energy resources saving (introducing gas and
water meters for domestic consumers, decentralization of
heating system efc.). In addition to GHG abatement above
projects have tremendous social and environmental effect
and that is an important condition for financing via interna-
tional finance institutions (EBRD, UNDP, ADB, World Bank).
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