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Foreword

Since 1998 the Swedish National Energy Administration (STEM) has been responsible for
the Swedish Government Programme for Activities Implemented Jointly in the Bdtic Sea
Region and Eastern Europe. This programme is Sweden’ s contribution to the pilot phase of
Activities Implemented Jointly (AlJ) within the UN Framework Convention on Climate
Change (UNFCCC). Within the Swedish Programme more than 50 AlJ projects have been
implemented and reported to the UNFCCC Secretariat. About half of these projects are
boiler converson projectsin the didtrict heating sector in Estonia, Latvia and Lithuania,
where heat boilers have been converted from heavy fud oil or cod to biomass fuds such as
wood chips.

In order to reduce reporting and transaction costs STEM is conducting work on how to
amplify the preparation and monitoring of AlJ projects. An important part of this
methodological work isto examine possible ways to construct standardised CO, emisson
basdlines for various project types. This report, Top-down CO, Emission Baselines for
the Estonian District Heating Sector, was commissioned by STEM and written by two
Estonian experts, Tiit Kalaste and Inge Roos. The objective of the report isto examine
different ways of standardising basdinesfor AlJor J projectsin the digtrict heating sector
in Estonia. The report is based on Estonian energy Satistics and energy development
programs and thus provides vauable information on energy use and CO, emissonsin
Estonia. It is hoped that the report by Kalaste and Roos will contribute to the current
discussion on basdline methods within the framework of the UNFCCC and the Kyoto
Protocol.

The report was edited by Jirgen Salay. The views expressed in this report are those of the
authors and are not intended to reflect or imply priorities of the Swedish Nationa Energy
Adminigration or the Swedish Governmen.

Klas Tennberg

Director

Secretariat for Climate Policy and International Co-operation
Swedish Nationa Energy Administration
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ABSTRACT

In this report an atempt is made to construct top-down CO, emission baselines for the
digtrict heating sector in Estonia for the period 1993-2005. Its principa objective isto give
a methodologica basis for CO, emisson basdine congruction in the Estonian didtrict
heeting sector. The more far-reaching am is to suggest possble ways to construct
standardised basdlines for AlJ and the two project-based flexible mechanisms: the Clean
Development Mechanism (CDM) and Joint Implementation () which were established by
the Kyoto Protocol. The report presents Estonid's climate policy as well as data on its
energy use and CO, emisson. The report aso includes an overview of different basdine
methods.

The basdline congtruction is based on the andysis of fud consumption by different types of
fuel for the period 1990-1998 and on afuel consumption forecast to the year 2015. The
forecast is based on macro-economic andyss of Estonian development trends, relevant
government policy such as targets for increased renewable energy supply and CO, taxation,
and the emisson reduction commitments agreed a Kyoto. The CO, emisson basdine is
made in two ways. the first includes the effects of AlJ projectsin the DH sector, the second
excludes them. It is discussed how these baselines may be used for the DH sector and
gpplied for the assessment of individud AlJand J projects.



1. INTRODUCTION

Emissions of greenhouse gases (GHG) are assumed to be a mgor cause of globa warming.
The energy sector is responsible for 80% of CO, emissons and over two thirds of dl

emissons of GHG. If currert trends continue, it is very probable thet they will lead to higher
average globd temperatures. This may cause serious damage; changed patterns of
vegetation and production, rise in sealevel, drought and less predictable climate conditions.
In contrast to other environmenta problems, the potentid damage caused by the
greenhouse effect is independent of where the emissions take place. Besides, with current
technologies it is very expensve to clean emissions of most GHG. Emisson reductions are
therefore greetly dependent on decressed use of fossl fuels, such as cod, oil shae,
petroleum and natural gas. Mitigation of GHG emissions will thus have to be focused on
changing the consumption patterns for carbon-intensive energy sources. Enterprises must
change their production processes to reduce GHG emissions, and consumers are may face
higher prices when CO, emissions are taxed and industry and other sectors change to less
fossl-intensve fuds.

Because of the associated costs of stabilisng GHG emissions, the climate change issue
became a mgor chdlenge for internationad co-operation. The cost of reducing GHG
emissons varies between regions and countries, and adso within regions. GHG emisson
reduction brings globa benefits regardless of in which country the most measures are taken.
It therefore makes sense to implement abatement measures in the countries, where the costs
are the lowest. Thisis the reason why internationa cost effectiveness is a basic principle of
the Climate Convention in the process of negotiations and in implementation. Andyss in
many OECD countries of implementing sufficient mesasures on nationd bas's has shown thet
greater effects may be achieved if resources were invested in GHG reductions in countries
where the margind costs of such measures are lower. This particularly applies to countries
that have a high share of non-fossl fuels in ther energy balance and therefore have limited
possibilities for fud subgtitution, eg. Norway and Sweden (Joint Implementation, 1995).

Estonia, as a party to the United Nations Framework Convention on Climate Change
(UNFCCC), has taken early steps to mitigate GHG emissions. Thanks to its geopolitical
location Estonia has higtoricaly close relations to Denmark, Finland and Sweden. Many
cultura, business and scientific contacts were established in the beginning of 1990s shortly
after Estonid's politica independence in 1991. For Estonia the environmenta help from
neighbouring countries has been significant. Severd assistance projects have been redised
in the energy sector. Sweden and Denmark have been financed projects to improve energy
efficiency, replace outdated combustion technologies in the digtrict heeting sector, and
improve energy conservation in buildings. These projects aso resulted in reduced GHG
emissions, dthough many of them were not initiated because of climate policy reasons.

Sweden has been a pioneer among the parties to the UNFCCC in implementing AlJ
projects in the Baltic States, Poland and Russa. In the present study the effects of projects
within the Swedish AlJ Programme in Estonia are andysed. Its principa objectiveisto give
a methodological bass for CO, emisson basdine condruction in the EStonian digtrict



heating sector. The more far-reaching am is to suggest possble ways to construct
standardised basdines for AlJ and the two project-based flexible mechanisms: the Clean
Development Mechanism (CDM) and Joint Implementation (JI) which were established by
the Kyoto Protocal.

Emisson basdines are a tool to quantify “what would have happened” in terms of
greenhouse gas emissons in the absence of AlJ, J- or CDM-projects in the case of
normal economic development in the host country, i.e.,, business as usual. Actud emissons
from the project are measured againg the basdine emissions, and if the project’s emissons
are lower, it can generate so caled emission credits Basdines are thus hypothetica
reference cases and are subject to a number of uncertainties (Ellis and Bos, 1999).

The authors of this report have andysed Satisticad data on the EStonian energy sector in
order to be able to construct a top-down CO, emisson basdine for the didrict heating
sector in period 1990-2005. The basdline condruction is based on the andyss of fue
consumption by different types of fud for the period 1990-1998 and on afuel consumption
forecast to the year 2015. The forecast is based on macro-economic anadyds of Estonian
development trends, relevant government policy such as targets for increased renewable
energy supply and CO, taxation, and the emisson reduction commitments agreed a Kyoto.

The authors acknowledge the support of the Secretariat for Climate Policy and International
Co-operation of Swedish Nationa Energy Adminigtration.. The authors hope that the
gpproach and results presented here will contribute to the ongoing discussions on rules and
guidelines for basdine methods and basdline congtruction.



2. ESTONIA AND THE UN FRAMEWORK CONVENTION ON
CLIMATE CHANGE

2.1 Fulfilment of the obligations according to UNFCCC and Kyoto
Protocol

Estonia sgned the Framework Convention on Climate Change (UNFCCC) during the UN
Conference on Environment and Development in Rio de Janeiro in 1992. In May of 1994,
the Estonian Parliament approved the ratification of the Convention and the President
promulgated the Act on Ratification. In July 1994 EStonia depodted its instrument of
ratification and the Convention entered into force for Estoniain October 1994.

Estonia has dso dgned the Kyoto Protocol. Estonids platform to the UNFCCC
Conference of the Parties in Kyoto was in conformity with the European Union’'s one.
Estonia was prepared to significantly reduce its CO, emissions by 2005 and 2010. The
actudly agreed reduction commitments in the Protocol were somewhat smdler than
expected. As for the European Union and the Associated Countries the Kyoto Protocol
dtipulates that GHG emissions should be decreased to 8% compared with 1990 by 2008-
2012. Egtoniaisin the process of ratifying the Kyoto Protocol.

A Government Committee on the Implementation of Climate Convention was established in
January 1995. The Committee's task is to consder greenhouse gas emisson reduction
drategies such as Joint Implementation and preparation and launching of its pilot phase
activities — Activities Implemented Jointly. The Committee has to develop dternative
policies and drategies to be targeted in further work on climate issues and to create a
country specific implementation mechanism acceptable to potentia donors amongst the
Annex | countries. The Committee’ s obligations were fixed and the respongbilities shared
between severd inditutions, amongst which the Minigry of Environment has the leading
role. The Committee's important responghbility is to sdect the most suitable from the
country prospective projects to be launched with the help of donor countries. The
Committee should find a well-defined basis and determine the main gods in the internationd
negotiating process for reduction of GHG emissons. The Committee nevertheless lacks an
efficient working indtitution such as a Secretariat on J implementation or a J Project
Preparation Facility, or any kind of a Steering Committee. Consequently, up to present time
the Government is lacking the gppropriate system of identification and verification of future
Joint Implementation activities.

Other indiitutions have actudly taken its place in developing relevant activities and
programmes. Recently this type of Inter-minigerid Joint Implementation Steering Group
was created on the initigtive of the Stockholm Environment Inditute Talinn Centre. The
main am of the J Steering Group is to bring together decison makers from the Ministry of
Environment and the Minisry of Economic Affars, who are the man players in
implementation of Climate Convention in country. The Steering Group’s main objectives are
to build inditutional cgpacity for J and internationd emission trading in Estonia, work out
the principles and regulations in the form of gppropriate documentation for the guidanceto



potentid donor countries, and prepare the procedures for identification and verification of
Joint Implementation projects. An important task is to set up a lig of J projects and
activities according to nationa priorities fixed in The Nationad Environmentd Action Plan
(NEAP, 1998). It should be carefully compiled by the representatives of severd
governmentd inditutions and dimate experts in coherence with the NEAP, which in its turn
evaduaes dl activitiesin the fidd of environmenta protection.

As for the obligations and commitments of Estonia under the Convention, there exidts greeat
variety of activities, which could be gpplied to perform the abatement of GHG emissons.
These include commonly accepted rules, abatement measures and activities. Also, the
participation in various United Nations programmes devoted to climate change issues has a
ggnificant role to play for Estonia. (Kalaste, 1999). Also important are the internationa
climate co-operation, networking, and regular inventories on GHG emissons. The
inventories are included in the Nationd Communications to the Secretariat of the
Convention. The Naiond Communication represents the latest information on climate
activities and policies in the country. Information disseminaion internationdly and
domedticdly is a priority for Eqonia The fird GHG inventory was made for energy,
industry, trangport, agriculture, forestry and land-use sectors. Severa ministries and
indtitutions contributed to this report. Etonia was asssted in the preparation of its
communication by the United States in the framework programme “US Support for
Country Studies to Address Climate Change’. Estonia was involved to Climate Change
Country Studies Programme in 1994. For the esimation of GHG emissions the IPCC
methodologica guidelines were used. According to it 1990 was chosen as the base year.
For oil shde — an important domestic fud in Estonia -- a country-specific carbon emisson
factor was used. Estonia's first nationd communication under Articles 4 and 12 of the
Convention was presented to the UNFCCC secretariat in March 1995 (see Table 3.2).

The second national communication under the UNFCCC was presented to the Secretariat
in autumn 1998. According to it the totd emission of GHG decreased sgnificantly between
1996 and 1990. (see Table 3.3). For CO, the decrease has been amost 50%.

To reach its emission reduction commitment according to the Kyoto Protocol Etonia must
change its economic structure, but particularly in the energy sector as energy is the biggest
contributor to GHG emissons. Transfer to new, low-carbon technologies of burning oil
shde in power plants, developed in Etonia, gives a posshility to cut to minimum the
emissons of CO, and SO, at the sametime.

2.2 Implications of CO, taxes

The newly established CO, tax, which entered into force in January 2000, creates a new
fiscd burden for energy producing enterprises and taxpayers which may require
compensatory measures by paliticians and decison makers. The big oil shale based power
plants will have serious problems in coping with the new tax. According to preiminary
cdculations, their total environmenta charges will grow from 14.8 million EEK in 1998 to
52.5 million in 2000 and to 76.7 million in 2001. The bulk of thisincrease is due to the CO,



tax. (The cdculaions have been done conddering the annua output of eectricity of 5460
GWh.)

The increasing environmenta tax burden in connection with the EU approximation process
and the obligations according to the Kyoto Protocol are causing a lively discussion in the
Estonian media and among energy policy experts aswdl asin governmentd inditutions. In a
recent methodologica study on GHG Mitigation Optionsin the frame of UNEP/GEF globa
case sudies programme (Economics of GHG..., 1998), a variety of options regarding fuel
use in Egonia during next thirty-five year period were modelled. In case of high GDP
growth rate together with a high CO, tax rate (about 40 USD per ton of CO,) highly
polluting technologies, such as oil shale combustion would be phased out. The dternatives
to be conddered incdude naturd gas and new oil shade burning technologies like the
pressurised fluidised bed combustion (PFBC) technique. The gpplication of the PFBC
technology would reduce the power plants CO, emissons from the present level of 12.5
Mt/yr. to 7.0-7.5 Mtlyr (given the same output of eectricity). The emissons of nitrogen
oxides will also decrease. The use of the PFBC technology for oil shae does not mean only
arise in the efficiency of energy converson process and reduced CO, emission but dso a
dower depletion of the reserves of oil shde as adomestic fue (Mitigation..., 1999).

The Edonian oil shde fired power plants are old, very inefficent and have high
concentrations of CO, and sulphur dioxide in the flue gas. The power plants fired with ail
shale need to be recondructed or technologicaly upgraded. If the currently applied
pulverised combustion technology remains in use, it will not be possble to reduce the
concentration of CO, in the flue gas. The emission of CO, may be reduced margindly if the
efficiency of the power plantsisimproved.

In the case of heat production and heat and power co-generation, there is scope for
increased use of biofuds. Biofuds have severa advantages. The most sgnificant of them are
the following:

?? atrander from foss| fuels like heavy ail, coad and naturd gas to wood chips and other
local biofuels reduce CO, emissons and thus taxes paid by heet plants;

?? dgnificant decrease of political dependence on Russia and other countries because of
reduced fuel imports;

?? big economic savings as the share of imported fuels will decrease Sgnificantly;

?7? podtive environmentd results thanks to reduced air pollution;

?? rise of employment in rurd aress, it is estimated that every MW of ingtdled biomass
capacity creates three new jobs;

?? credtion of favourable conditions for project-based activities such as AlJ and J on the
basis of technology transfer; and

?? credtion of joint ventures to implement biofuels usein heat and power co-generation.

The legidation in Esonia is likely to be revised to dimulate the wider use of biofuds in
municipa heat production. This topic has been under the discusson in the governmenta
commission on renewable energy in the Ministry of Economic Affairs, however, no practicd
steps have yet been taken.
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3. ESTONIA’S CO, EMISSIONS IN 1990 - 1998

In June 1994 the firgt internationaly co-ordinated climate project (Estonian Country Sudy
on Climate Change GHG Emissions Inventory, Impacts and Adaptations Assessment
in the Republic of Estonia) was initiated within the U.S. Climate Change Country Study
Programme. The project was aimed at raisng Estonia's capacity to meet the requirements
of the UNFFCCC in the sphere of climate studies, particularly through the inventory of GHG
emissions, identifying contemporary trends to investigate the impact of climate change on the
Edonian ecosystems and economy and to formulate nationd drategies for Estonia
addressing globd climate change .

In 1994-1996 a GHG inventory was compiled for the year of 1990 using IPCC Guiddines
for National GHG Inventories (IPCC, 1994). Later the same methodology was applied in
the compilation of GHG Inventories for 1991-1996.

The IPCC Guiddines for 1994 and 1995 do not contain information about the Estonian ail
shde and its carbon emisson factor. As oil shde is Estonia's main indigenous fud, a short
description of it is given below.

Estonian oil shale asfud is characterized by high ash content (45-50%), a moderate content
of moisture (11-13%) and of sulphur (1.4-1.8%), alow net cdoric vdue (8.5-9 MJKQ), a
high content of volatile matter in the combustible part (up to 90%). The dry natter in
Egtonian oil shae is congdered to consst of three main parts. organic, sandy-clay and
carbonate.

In 1996 oil shae resarves in the Estonian fiedld amounted to 4,400 million tonnes, while
commercid supplies are estimated at 1,200 million tonnes. Oil shde is produced in three
open pits and six underground mines and ail shde is mined in two qudities. coarse (grain
gze 25-250 mm) or crushed (grain sze 025 mm). Coarse oil shale is processed into ail
ghde ail. Crushed ail shde (approximatey 8%) with a caloric vaue of 859 MJkg is
suitable to be used as boiler fud in big power plants.

From the point of view of greenhouse gas emissons, it is important to note that during
combustion of powdered oil shae, CO, has been formed not only as a burning product of
organic carbon, but aso as a decompostion product of ash carbonate part. Therefore the
total quantity of carbon dioxide increases up to 25% in flue gases of oil shale.

A specific for Etonia factor derived on the bass of formula introduced by Estonian
scientigt, Dr. A. Martins (Estonian Energy Research Indtitute), for calculation of Estonian oil
shde carbon emisson factor, taking in congderation the decomposition of its ash carbonate
part, isasfollows.

C'y + k(COy)'v 12/44
CEF oil shale — 10 (tC/TJ)
Q'
where Q') - net cdoric vaue ail shde asit burned, MJKg;
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C - carbon content of oil shae asit burned, %

(CO)'m - minerd carbon dioxide content of oil shae asit burned, %;

k -decomposition rate of ash carbon part (k = 0.95-1.0) for

pulverised combustion of oil shae).

The net cdorific value of ail shale is changeable, showing decrease tendency, because the
oil shae layers with best qudity are dmost exhausted. In 1990, the medium net caoric
value of il shde, burned in power plants, was 8.6 MJkg (data from Estonian Energy).

Cdculation of oil shae carbon emisson factor:

CEF qil shaie = 10 (20.6 + 0.95 x 17.0 x 12/44)/ 8.6 = 29.1, (tC/TJ)

To compile the GHG Inventory for 1997 the new 1996 IPCC Guiddines was used (IPCC,
1996). In the new Guidelines, CEF for oil shale, caculated by A. Martins, was included.

Carbon Emission Fectors (CEF) of fudsaregivenin Table 3.1

Table 3.1 Carbon Emission Factors (CEF)

Fuel CEF Fuel CEF
(tC/TJ) (tC/TI)
Primary Fuds Primary Fuds
LIQUID FOSSIL SOLID FOSSIL
Crude Qil 20.0 Anthracite 26.8
Natural Gas Liquids 17.2 Cooking Cod 25.8
Secondary Fuels Sub-Bituminous Coal 26.2
Gasoline 18.9 Lignite 27.6
Jet Kerosene 19.5 Peat 28.9
Other Kerosene 19.6 Qil Shde 29.1
GagDies Qil 20.2 Secondary Fuels/Products
Resdud Fud Qil 21.1 BKB & Patent Fuel 25.8
LPG 17.2 Coke 29.5
Ethane 16.8 BIOMASS
Bitumen 22.0 Solid Biomass 29.9
Lubricants 20.0
Petroleum Coke 27.5
Refinery Feedstocks 20.0
Other Ol 20.0
GASEOUS FOSSIL
Natural Gas (Dry) | 153
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As for solid biomass, IPCC Guidelines states that net CO, emissons equa zero during
combugtion. In Estonia wood, including wood, wood-waste, saw mill dust, bark and wood
chips are used as biomass fuds. All cdculations of emissons from these fuds are carried
out using CEF from the IPCC Guiddines, but are not taken into account in the calculation
of total CO, emissons.

The latest GHG Inventory, with the respective emisson data for 1998 was performed by
the Egtonian Inditute of Energy Research in the spring of 1999 for the energy, industry,
trangport, agriculture, forestry and land-use sectors; in other words, for dl activities related
to emissons of greenhouse gasesin Estonia. An overview isgivenin Table 3.2.

At present energy-related activities are the most significant contributors to Estonian
greenhouse gas emissons. The production, transmission, storage and distribution of fossl
fuds adso serve as sources for greenhouse gases, as do primary fugitive emissons from
naturd gas systems, ail shae mining and shae oil production. The of GHG emissons in
1990 aregivenin Table 3.3.

Table 3.2 CO, and non-CO, emissions by Sector in 1990, thousand tonnes

Sector CO, CH, N,O NOy CO |NMVOC | SO,
Total (Fue 37184 2.61 1.417 | 79.41 | 183.54 2292 | 232
Combustion)
Energy Industry 28461 0.05 | 0.002 | 35.78 7.33 NA 239
Industria 2897 0.05 NA 4.85 1.67 NA
Transport 2656 193 | 0.036 | 32.64 | 171.95 22.92
Househol d* 1588 0.46 | 0.425 3.04 0.95 NA
Other Sectors 1581 0.12 0.954 3.13 1.62 NA

Note: The totals provided here do not reflect emissions from fugitive emissions'.

Table 3.3 CO, and nonCO, emissions by sectors in 1998, thousand tonnes

Sector CO; CH, N,O NOy CO | NMVOC | SO;

Total Energy (1+2) 18890 | 34.75 | 0.14 | 40.72 | 158,57 | 24.34 139.8

1. Fue Combustion | 18890 | 5.49 0.14 | 40.72 | 158.57 | 24.34 139.8

Energy Industry | 15731 | 0.39 0.06 | 2347 | 14.06 2.45

Industrid 666 | 0.02 0 116 | 0.92 0.03

Trangport 1236 | 0.18 001 |1297 |6658 | 12.61

Households 1079 | 4.08 0.07 2.87 | 75.74 9.09

Other Sectors 177 | 0.1 0.1 025 | 127 0.16
2. Fugitive emissons 29.26

In 1990 the total CO, emissions from the consumption of fossl fuels was 37,184 thousand
tonnes, in 1998 they had decreased to 18,890 thousand tonnes. This means that during

! Fugitive emissions are the |eakages of methane from, e.g., natural gas pipelines or oil shale mining.
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these years the totd emisson of CO, from energy production and use decreased by 49%
(see Table 3.4). The reduction of fossil fud consumption, especidly that of imported fuels,
was a mgor reason for this decrease. The CO, emissons, according to fud types,
decreased as follows. natura gas by 50%, coa by 80%, gasoline by 38%, kerosene by
38%, heavy fud oil by 81% and diesdl oil by 35%.

Table 3.4 CO, from energy sources, thousand tonnes

Fuel Types 1990 1991 1992 1993 1994 1995 1996 1997 1998

Fossil fuelstotal* 37183.8 | 36342.2 | 27453.3 | 21786.0 | 22667.5 | 20637.6 | 21216.2 | 21362.3 | 18889.6
Liquid fossi| fuels 9734.4 | 8566.6 5023.4 | 51914 | 4782.3 3721.6 3647.2 | 3933.1 3851.2
Natural gasliquids 95.6 91.9 404 216 30.3 212 14.2 245 24.9
Gasoline 16884 1417.3 63814 694.6 858.1 649.6 7408 | 1099.75 1043.7
Kerosene 335.7 262.7 68.8 1576 147.2 704 1393 140.7 208.5
Jet Kerosene 1121 109.9 37.3 574 474 52.5 49.0 67.6 0.1
Diesd ail 1887.0 1826.2 11989 1280.1 1174.7 1100.0 10434 1137.8 1218.3
Heavy fuel ail 5500.2 4700.0 2021.2 3229.2 19750 1247.5 11944 990.1 1025.5
Other ails 1154 1586 754 5253 549.6 580.5 466.1 472.7 330.2
Solid fossil fuels 24595.4 | 24908.6 | 20753.5 | 15761.6 | 16690.2 [ 15549.9 | 16064.7 | 16097.6 | 13625.1
Oil shde 230514 | 230117 | 193478 | 148549 | 15867.1 | 147271 | 151967 | 150293 | 130408
Coadl 880.1 863.4 536.3 2824 2116 2011 220.2 2318 176.3
Peat / peat briquette 653.7 1024.1 8613 6159 605.3 615.6 635.6 834.8 404.7
Coke 102 94 8.1 84 6.3 6.2 31 168 3.3
Gaseousfossil 2854.0 2867.0 1676.4 833.1 1193.9 1366.1 1504.4 | 1276.7 1413.3
Natural gas 2854.0 2867.0 1676.4 833.1 11949 1366.1 15044 1276.7 1413.3
Biomasstotal* 1074.0 797.5 843.7 793.4 1289.3 1445.9 1613.5 | 2633.6 2303.4
Solid biomass 1074.0 796.5 843.7 7934 1289.3 1445.9 16135 2633.6 2303.5

*hiomass is not included into fosd| fuestota

Concerning the statistical data on biofuels it should be noted that the increases in 1993
1994 and 1995-1996 partly are explained by improved collection of data. In the 1980s and
in the beginning of the 1990s the fue-wood used in smal households was only partialy
accounted for in energy datidtics. It is therefore difficult to compare the data on solid
biofuels after 1993 with those of earlier periods.

In 1998, 136 PJ of primary energy was produced in Estonia of which oil shae accounted
for 83% (Energy Bdance, 1999). The remaining 17% came from naturd gas, heavy fud ail,
or other energy sources. Oil shale accounted for 69% of Estonid s total energy-related CO,
emissons. (Table 3.4).
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4. ENERGY USE

4.1 Characterisation of the energy sector

The Estonian economy and the energy sector experienced significant changes in the 1990s.
Primary energy use and energy consumption by end users have decreased amost halved
compared to 1990. The biggest decline in energy consumption occurred in industry and
agriculture. However, actual changes and decisons will be affected by forthcoming
privatisation of the power sector. Since 1993, energy consumption has Started to stabilise
gradualy. In 1998 the share of domestic energy resources in the primary energy baance
accounted for 58% (see Figure 4.1).
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Figure4.1 Primary energy resources, 1990 - 1998

A specific feature in the Estonian energy sector is the mining and use of oil shde. Qil shde
accounted for 58% of the primary energy bdance in 1998. Oil shde is mined in
underground mines and surface mines whose the production capacity has depended on the
demand of power plants and the oil shde processng industry. While in 1980 31.3
megatonnes (Mt) of oil shale were mined, in 1990 the production was 22.5 Mt and in 1998
only 125 Mt. Oil shde is mainly used for ectricity generation, but dso as a raw materia
for the chemicd industry. The share of naturd gas in the primary energy supply has been
11-12% in the last years. Renewables include wood and small-scale hydropower. Fuel peat
and fud wood accounted for 12% from the primary energy resources in 1998.
Approximately 4 GWh of dectricity was produced by hydro, which makes about 0.05% of
the total dectricity production. Wind and solar energy are dso being implemented, but il
at the pilot equipment level (Energy Balance, 1999).
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Energy efficency is improving -- primary energy use per GDP was about 30% lower in
1998 (4.39 MJEEK n 1995 prices) compared to 1990. Between 1990 and 1998 the
consumption of primary energy per capita dropped by 44% to 148 GJcapita. In 1998,
43% of primary energy was used for eectricity generation and 25% was used for heat
production. Oil shae accounted for 93% of dectricity production. Both eectricity
production and consumption levels have recovered to some extent after the sharp fal during
the trangtion period. Since 1996 they have been more or less stable. For heat generation
mainly fud ails, naturd gas and oil shale were used. The heat production has dropped from
79 PJ in 1990 to 41-45 PJ. Since 1993, the share of naturd gas in heat production has
increased continuoudly while that of fuel oils has decreased.
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Figure 4.2 Fina energy consumption by economic sectorsin 1998.

Households accounted for 47 percent of fina energy consumption in 1998 (see Figure 4.2),
while industry accounted for 27 percent. The share of industry increased dightly in 1998
compared to 1997.

4.2 Economic development scenarios for Estonia

Edonia is a typicd example of an economy in trangtion. However, a the same time
Estonia’ s eonomic development and growth indicators differ sgnificantly from those of
other neighbouring countries, especidly Lavia and Lithuania. During the firg haf of the
1990s, there was a 35% decline in the whole economy due to the trangtion from a centrally
planned to a market economy and the shock caused by drastic changes in foreign economic
relations and prices.

After the initial decline and structura change of the economy, it started to grow again in
1995. Edtonia's rdaively successful integration to EU, sgnificant foreign investments and a
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growing trangt trade have been the mgor driving forces behind this development. The GDP
growth was 4.3 % in 1995, 4.0 % in 1996, 10.6 % in 1997 and 4% in 1998. (Table 4.1)

Table4.1 GDP growth rate compared to the previous year (Statistical Y earbook of
Estonia, 1996, 1999)

Years 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998

GDPGrowth% |-14 |-15 |-6.7 |-18 |+4.3 +4 | +106| +4

The further economic development of Estonia will depend on the integration process of
Estonia with other groups of countries such as the EU, the Badltic states, Russa and the
Commonwedlth of Independent States (CIS). To cope with these uncertain developments,
two scenarios have been developed by Estonian economists (Purju, 1996): the base or
moderate-growth scenario and the high-growth scenario. Both scenarios assume that global
politica and economic development has a strong influence on the economic development in
Estonia on the macro and sectora levels. For the purposes of this study the moderate-
growth scenario is considered the most appropriate.

The moderate-growth scenario assumes Estonia’s close politica and economic integration
with the West, especidly with the EU, while rdaions with Russa and other CIS countries
will be reatively underdeveloped. In this scenario, the GDP is expected to grow by an
average of 2.5% annualy. The relatively modest growth assumed in this scenario is based
on the smdl sze of the Estonian economy. The service sector will be of great importance
and the share of manufacturing in the economy will further decrease.

In the context of this scenario, Estonia will not have wider access to the Russan market
under the conditions and this will diminish incentives of large internationa companies to
inves into Estonia. Scandinavian foreign investments will continue to dominate and will
influence the structure of the Estonian economy.

The high-growth scenario assumes that Estonia's economy will be oriented towards both
the West and the East. The flows of trandt goods and related services will have a greater
role in the economy. Under this scenario, the average annual GDP growth is expected to be
5.3%. Closer rdationships with the CIS markets will attract more large internationa
corporations and foreign investments from those companies, will have an increasing role in
the Estonian economy. Integration with the EU and the transfer of business culture, know-
how and technology through foreign invesments will provide the Estonian economy with a
good basisfor internationd trade.

4.3 Future energy development

According to the Estonian energy sector long-term development plan (Long-term ...,
1998), ail shde will remain as EStonia s largest source of energy in the foreseeable future.
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As mentioned earlier modern ail shde combustion technologies will have akey role to play
in GHG mitigation.

The share of natura gas will be increased sgnificantly, mostly due to the low environmenta
impact of thisfud. Its share in the primary energy baance is expected to increase twofold in
the next 10-15 years. The use of naturd gaswill increase mainly in the regions where no
other economically feasible resource (like biofuds) is avalladle. With respect to the security
of fud supply, a high dependence on naturd gasin the power and hesting sectorsis
problematic as Estonia has only one gas supplier — Russa. An increase in the share of
imported fuelsin the energy baance would have a negative influence on the baance of
payments and would further increase the dready high foreign trade and current account
deficit.

So far only asmdl share of available renewable energy sources arein usein Estonia. Inthe
longer-term perspective, the Government envisages an increase in the share of peat, wood
and wind energy from the present 8% to 13% in 2010. The substitution of some part of
primary energy produced from oil shae with energy from renewable resources will be one
way of GHG mitigation.

Posshilities to save energy in production, didribution and consumption are dso of
increedng importance in the Estonian economy. There is a Sgnificant scope for improving
energy efficiency in buildings. Examples of such measures are the addition of athird glassto
the exiding double glazed windows or the replacement with new three-glass panes,
improvement of thermd insulaion of externd walls, inddlation of new insulated doped
roofs or insulation of flat roofs, replacement of old inefficient heat boilers with new and
efficient ones, and inddlation of new therma substations in buildings.

When consdering the cogts of such energy saving methods one should also consider
possible indirect benefits related to GHG mitigation and additiona potential costs that will
occur in the economy if those energy saving methods are not gpplied (Possible Energy
Sector Trend in Estonia, 1999).

The introduction of additional supportive financid schemes for increasing the amount and
share of renewable energy sources in energy production could be one important tool for
GHG mitigation. Such financid schemes could cover tax exemptions for renewable energy
and energy efficiency projects and subsdies for developing and introducing new
technologies. These issues are currently discussed a expert level in many Estonian
inditutions such as the Commisson on Renewable Energy in The Ministry of Economic
Affars, the Research Council on the Energy Sector in the Academy of Sciences, and some
research ingitutes and NGOs.

The restructuring of the Estonian energy system and the increased use of renewable energy
sources could aso be discussed in the framework of regiona development. The ditribution
of economic activities more uniformly between the regions could be supported by the
development of loca energy production based on renewable energy sources. Regiond
development is one of the priorities of the future economic policy in Estonia. Regiond
development policy targets and wider use of renewable energy sources could be integrated.
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5. THE CONCEPT OF BASELINE

5.1 Project based mechanisms

In recent years the OECD, the Internationd Energy Agency, JN (Joint Implementation
Netherlands) and Climate Convention Secretariat, plus a great humber of other climate
experts and researchers have paid consderable attention to the work on basdline
congtruction for project-based mechanisms. There are at least three project-based co-
operdtive mechanisms for climate change mitigation which have been established under the
United Nations Framework Convention on Climate Change and the Kyoto Protocol (Puhl,
1999):

?7? - Activities Implemented Jointly (AlJ): Thefirst conference of the Parties (COPL) in
1995 decided to establish a pilot phase for Activities Implemented Jointly. This decision
establishes that Parties can jointly implement climate mitigation activities. The decison
dtipulates that credits for sequestered or reduced GHG emissions shdl not accrue to any
Party during the pilot phase.

?7?- Joint Implementation (J1): Article 6 of the Kyoto Protocol enables Annex | Parties and
authorised legd entitiesin Annex | Parties to reduce emissions from specific projects and
to transfer the “emission reduction units’ thus generated to another Annex | Party.

?7? - Clean Development Mechanism (CDM): Article 12 of the Kyoto Protocol enables
developing (i.e. nortAnnex |) countries to transfer certified emission reduction units from
projectsto Annex | Parties. The Article 12 alows Annex | Parties to account for such
project-level emisson reductions achieved from the year 2000 towards their compliance
in the first commitment period, 2008 to 2012.

The fina rules and guiddines for J and CDM have yet to be decided by the Conference of
the Parties.

To determine the environmental additiondity of AlJ, J- and CDM-projects, one must
establish basdlines againgt which project emissons can be compared. There are more than
133 AlJ pilot projects launched till present time (Planned and ongoing..., 1999) and they
may give ussful lessons for the other project-based flexible mechanisms. The congruction of
project basdinesisacritica issue in the implementation of these mechanisms.

Basdline congtruction approaches should take into account the regulatory capacity, nationa
drategies for participation in the project based trading mechanisms, and the suitability of
methods for different project types. Conclusions can be drawn from the gpplication of the
different baseline construction gpproaches to “red-world projects’ that have aready been
implemented. Mogt of the practica experiences with basdine congtruction has been madein
the AlJ pilot phase.

It is somewhat surprising, that until now congderable difficulties ill remain in determining

project basdines that are environmentaly sound, have minimal transaction cost implications
and a the same time are aso politicaly fessble, i.e, tha projects meet the policy
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objectives of the participaing parties, such as the integration of nationa development
objectives etc.

Assessment of additiondity has been yet one of the most crucid and chdlenging issuesin
the implementation of the AlJ pilot phase. The additiondity criterion is very important for
the evauation of environmenta effectiveness of project basdines, but it is rather difficult to
determine. It should be pointed out that the parties to the Climate Convention have not yet
agreed on how to determine the additiona emisson reduction and carbon sequestration
compared to that which would have occurred in the absence of the AlJ-, J- or CDM
project

Approaches used to caculate emisson basdines in AlJ projects are rather diverse. In fact
there are many feadble options from which to choose when determining an emissons
basdine. This is particularly vaid in case of new projects, so-cdled “greenfield projects’,
where no direct comparison for fud or technology is avallable for astuation in which an AlJ
project was not implemented. It should be pointed out that aso emisson basdlines for
replacement or technology transfer projects are subject to significant uncertainties.

The OECD Information Paper “Experience with emisson basdines under the AlJ pilot
phase” (Ellis, 1999) summarises the reporting experiences to Climate Secretariat and States
that: “...the variation in emisson basdines between different AlJ projects could hardly be
wider: some go up, others go down, many stay constant, and a few are a combination of dl
three. While some diverdity in emisson basdlines is to be expected due to a wide variaion
in different AlJ project types, there is dso sgnificant variation even within smilar projects.
This is due to the importance of dte-specific variaions and to differences in key
assumptions such as the time over which the project would generate emissions benefits.
These variations mean that the anticipated environmentd benefits from comparable projects
sometimes vary consderably. It also means that many potential basdine shapes are vdid for
agiven project type. This does not facilitate inter- project comparison, but is unavoidablein
a system where project- based emission basdlines are used exclusively.”

The OECD paper dso gives recommendations for further guidance on evauating project-
specific basdlines, which should be critically assessed by the reporting parties responsible
ingitutions and adopted respectively. Site-specific  information thet influences the
assumptions underlying the emission basdline estimation methodology should be included in
reporting, such as vegetation types for biotic projects, and distance of the project site from
dternative fue sources (e.g. eectricity/gas grids) for renewable energy projects. In addition,
reports should distinguish between projects actudly operating from those a the planning

Stage.

A generd decison framework for common understanding on how a basdine should be
developed is urgently needed. The criteria and guidelines should ensure that the basdines
developed are objective and verifiable by athird party, which is of the utmost importance in
the process of reporting to Climate Convention Secretariat.
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It should be recognised that the development and agreement upon common framework on
basdline rules is very important for the process of implementing J and CDM. Standardised
and eadlly applicable methods for basdline congtruction should aso be considered. Such
approaches may have both advantages or disadvantages when compared to the aggregated
or project-specific goproaches. Commonly agreed rules will, in turn, influence the cost and
complexity of setting up project based mechanisms and therefore the number of J and
CDM projects in operation. The rules will determine the incentives for project based
activities and thelr environmenta integrity.

5.2 Strategic and operational criteria for baseline

This section gives an overview of relevant drategic and operationa criteria for basdine
congtruction. It is based on recent studies and papers on this subject (). references rules
and guiddines for flexible mechaniams criteria the literature, The following drategic criteria
for basdlines are proposed in the literature:

?? cedibility;

?? environmentd integrity;

?7? environmenta additiondity;
?? vaifidility;

?? conggency;

?? dighility;

?7? acceptability;

?? transparency.

Credibility of a basdine is enhanced by the qudity of the basdine, defined in broad terms.
Usng the best data available and making clear and well-founded assumptions, leads to a
better understanding of and confidence in the basdine. High qudity requirement applies to
data, to monitoring and reporting, also to the time horizon of the basdine. Environmental
integrity reflects the environmenta importance of the GHG mitigation project and define
the emisson reductions as tradable credits and is proved by additiondity. It could be
classfied dso as a project digibility question. Environmental additionality refers to the
additiondlity of the basdine. This means that a project must clearly demongtrate greenhouse
gas emission reduction that are additiona to the reference case (basdine). In case a rather
old technology is replaced by a new technology, the basdline may not necessarily be based
on the old technology; it is recommended that the basdline is based on the typicd of
technology in Smilar circumstances, thus leading to smaler emisson reductions. However,
the additiondlity is dso determined by the time horizon of the basdine: the longer this period
extends, the higher the chance that a some point the new technology is not additiond

anymore. In other words, it is recommended to establish basdlines for a maximum period of
timeto see, if it can Htill be consdered as additiond.

2 For references, please see thelist at the end of the report
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Verifiability means that the basdline construction must be performed in such a way that it,
once completed, can be verified without any problem by independent entities.

Consistency gpplies to different levels, on an aggregate levd it is importart that identica
data ae used for edablishment of basdines for damilar projects. On project leve
congstency is important regarding the use of indicators such as growth rates for industry,
emission factors etc. Acceptability means the basdine for project should be in line with
common understanding of a basdine in that particular case. Transparency regarding the
information used and assumptions made increases the chance of acceptance of a basdine
by the host and donor countries, aswell as by others.

The following operationd criteria are emphasised in a number of sudies:
?? daaqudity;

?? monitoring qudlity;

?7? reporting qudlity;

?? predictability;

?? respongbility;

?7? rdidbility.

Data quality means that the data which are used for congtruction of basdine are either
registered by own monitoring or from sources tha are verifiable. Uncertainty will aways
remain in collecting data, it is suggested that certain low (margin of 5%) is dlowed, like in
nationa inventory caculations. As for data qudity, two additiond criteria — comparability
and reproducibility must be emphasised here. Good data is a far bass for making a
framework for basdine establishment, without actudly defining the exact caculation of the
basdines but rather guaranteeing its gppropriateness. The baseline congtruction framework
must ensure that the results of the different basdine cdculations are comparable and
reproducible. Monitoring quality is related to describe in a representative way the current
Stuation and phase out the seasonal implications. Another way is to make use of reference
groups, that actualy avoids monitoring costs.

Reporting quality presents the minimum requirements to the project owner for the
reporting of necessary data. Predictability refers to the need that the proposed baseline
should forecast the future emissons, taking into account various expectations about relevant
sectors  growth, improving energy efficiency, growth rate of nationd economy, estimated
technological development, etc. The predictability decreases when the time horizon of the
basdine extends. Responsibility means the project owner must take responsbility for the
basdine and should be aware of this respongbility. Reliability gpplies to the emission
credits resulting from a project and is important for two reasons. for the project investor,
who might use the emisson credits, but dso for emisson credit buyers on the secondary
market.

5.3 Defining baselines
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Higtoricdly the basdine issue was initiated when the AlJ pilot phase was decided at COP1
in 1995; it was stated that a basdine is equivaent to the level of emissons that would have
prevaled in the absence of such AlJ activities.

Basad on the language of Kyoto Protocol, a basdline is equivdent to the level of emissons

that:

?? isadditiond to any that would otherwise occur (JI);

?7?isadditiona to any that would occur in the absence of the certified project activity
(CDM).

There have been severd studies devoted to basdine congruction for different types of
projects, different donor and host country financid arangements, and for varying time
horizons as wdl as monitoring and verification procedures. OECD Environmentd
Directorate and IEA have been active in gathering experience from member dtates and
generdise the results. Many overviews and articles have aso been published by others in
the past few years.’

From the OECD overview papers it is clear that there is no internationaly agreed
methodology on how to define and construct CO, emission basdlines for AlJ or J and
CDM projects. However, in practice there exists dready genera guidance used by severd
investor countries for practica purposes. In the last years basdine and reporting practices
have varied greatly. Some of them include quantified emisson basdines, some eports
presented more than one possible basdine for the same project, while other reports did not
present any or only outlined the total projected emission benefits over the project lifetime.

There have been severd other attempts to define basglines, such as a project baseline used
as a benchmark to assess mitigation performance by comparison with actud emissons. Puhl
(1998) defines it in the following way, basdine is a certain type of standard from which a
messure of vaid emisson reductions or Snk enhancement is derived and used for various
reporting procedures.

Gudtavsson (Gustavsson et a, 2000) gives a generdised definition of a basdline as apath
through time that an accounting variable would have followed in the aisence of a specific
greenhouse gas mitigation activity. It is, of course, impossible to know the exact route of the
path not followed, so the chdlenge is, for each project, to provide a credible description of
its most probable path.

In the following an overview of different methods for basdline condruction is given. It is
based on Puhl and Ellis (1999).

% See. for example, Status of Research on Project Baselines under the UNFCCC and the Kyoto
Protocol (Puhl and Ellis, 1999), Options for project emission baselines (Ellis and Bosi, 1999), Draft
framework for baselines guideline (Ellis and Bosi, 2000), Review of reports on Activities |mplemented
Jointly under the pilot phase with a specific focus on baseline and additionality issues: lessons
learned and recommendations regarding practical options (Michaglowa, 1999), Project-based
greenhouse gas accounting. Guiding principles with a focus on baselines and additionality
(Gustavsson et.al., 2000).
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The agpproaches for defining project basdines can in generd be classfied into three
categories.

1) method-based approaches;

2) comparison-based approaches;

3) sdmulation based gpproaches.

Method-based approaches, such as @ benchmarking, b) top-down (eg. sectord)
basdines, ¢) technology matrix, and d) default basdines, establish a tandard basdline that
can be gpplied to a number of projects once it has been agreed and the projects have been
found digible. Method-based approaches are based on the aggregation and seek to reduce
transaction costs and improve consstency between projects by daborating generaly
goplicable guiddines that are independent from the specific conditions of some particular
project. Such approaches would generdise the basdine setting process and move away
from subjective case-by-case decisions.

Benchmarking is a standard which a project must meet in order to generate vaid emission
reductions. Basdlines would be derived from those criteria. The benchmark could be based
on objectivey verifidble information such as the higtoric or current emisson intendty of a
sector (current practice in the host country or international best practice) or on projected
emisson intendgties. Historic approaches are generaly easier because information is more
reedily avalable, projected data could be more difficult to obtain and judtify. In principle,
the benchmarks could be datic, fixed over the project life time, or d/namic, adjusted
periodicaly.

Under a top-down approach, a baseline would be fixed a an aggregate level that would
cover a number of possble activities. A basdine could be set for a sector, a type of
technology, or a system. The level of aggregation should suit the respective circumstances.
Once the aggregate basdline has been s&t, a nationd climate change authority can dlocate
basdines for project activities without project-by project assessment. Additiondity of
emisson reductions from any projects tha fdl within the aggregate level is determined as
any reduction from the project basdine that has been dlocated, rather than individualy
asessed. All sources and sinks of GHG emissions included in the aggregate baseline would
be monitored. The hig advantage of top-down basdlines includes that, once such basdines
are congtructed, thelr practical gpplication to individuad projects is significantly smpler and
fagter. Also, the project manager would be able to use the rdativdy smple basdine
approach, which creates redidtic incentives for him. There are ggnificant time and cost
saving implications in developing top-down basdines. For example, they may have high up-
front development costs, but the approva cogts of individud projects are minimised and the
leakage possibilities are reduced.

Under a technology matrix gpproach, an inventory of exigting technologies might be made
for a country or region. Some or dl of those technologies could be defined as basdine
technologies. The technology selection could be limited to the average technology and the
technologies used in the projects would be compared to the basdline technology or mix of
technologies that best fits the profile of the proposed investment in terms of sze and
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operation characterigtics. The list of basdine technologies would be regularly updated and
only those technologies are included which reach certain share in terms of production. Once
they are included, they would no longer qudify as technologies that generate additiond

emission reductions. A drawback with this gpproach is that a too narrow range of
technologicd options could be established as basdine technologies. This could inhibit
innovation of non-recognised technologies if there were no suitable basdline technologies
againg which to compare emisson reductions from the new technology.

Under the default baseline approach, a sandard basdline would be defined for a narrow
category of projects. Once fixed, further basdline additiondity testing for each project in
that category would not be required. It might be difficult to obtain the initid agreement on a
list of projects that could generate emission reductions from the standard default basdine.
Still, once such an agreement is made, unlimited numbers of projects of that category could
be implemented, until the list of projectsis reviewed.

Comparison based approaches do not seek to congtruct an artificid or “without-project”
case but identify a “red-word” reference project (or so called control project) against
which project emissons are measured. The approach entails finding a vaid reference
project and monitoring the GHG emissions in that particular project. This gpproach is
suitable for so caled replacement projects as there is a red basdine plant and the
performance of two red facilities can be compared, Still, this gpproach raises questions
about the vdidity of the basdine period. This gpproach is considered to be very costly and
therefore of limited use.

Simulation based approaches include @ barier removad, b) commercid tests and ¢)
multiple basdines. They investigate which project would have been implemented in the
absence of the proposed activity. The relevant assessment is carried out in the context of
proposed activity. The approaches are used mostly with the help of economic models to
predict whether the proposed project would have been undertaken anyway in preference to
a basdine project or whether climate change mitigation provided an incentive to switch
technologies. The barrier removal method entails identification of barriers what are specific
to implementation of a project compared to a basdine project. If implementation of a
project becomes feasble because the added benefits form climate change mitigation
overcome such barriers, part of the GHG emisson reduction from the project can be
congdered additional. List of relevant barriers for a number of project types aready exigts
and can be regularly updated. The commercial tests method entails a shadow price
cdculation of the greenhouse gas benefits of a project by comparing the cost of the
mitigation project againg that of basdline project. If the cost of the mitigation project is
higher than the basdline project, it might be argued that the additiona cost reflects the vaue
of climate change mitigation and therefore the project was undertaken at least partly for
climate change mitigation purposes. This gpproach requires a sgnificant amount of financia
and environmentd information that might be available to the project sponsors but is not
likdy to be avaladle third party reviewers, because of commercid confidentidity and
several other concerns. Multiple baselines methods eaborate a number of different
basdine scenarios and on that bases the congtruction of a weighted basdine, taking into
consderation the estimated probabilities for the different scenarios.
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To compare al three characterised above approaches for basdine congtruction one can
notice that some basdine congtruction methods use project-by-project methods, while
others establish a standardised, aggregate basdine that can be applied to a number of
projects once it has been agreed and projects have been found eligible. Aggregate basdines
have three main advantages compared to project by project basdlines, their transaction
costs associated with the baseline congtruction are significantly lower. Secondly, the leskage
possibilities, which are inherent in project by project baseline setting, could be reduced to a
minimum. Thirdly, there is dso improved consstency between the projects. All method-
based approaches like benchmarking, top-down, technology matrix and default basdine are
within the category of aggregate basdines, whereas smulation and comparison based
approaches are project- specific approaches.

Some of the gpproaches like top-down basdines, have high up-front development costs,
but minimise the approva costs of individua projects and reduce leskage posshbilities.
Other gpproaches require little up-front development, but place a high cost on the individud
project developer. In addition, some approaches are suitable for angle, “one-off projects’
while others are more suitable for large number of projects within the context of a nationa
programme.

5.4 Motivations for choosing the top-down method for this study

About hdf of the projects in the of Swedish AlJ Programme are boiler conversons from
foss| fuels to biomass, i.e. renewable energy projects. Nine such projects have been
implemented in the didrict heating sector in Estonia. It therefore was naturd to chose this
sector for congtructing a sectoral basdine.

In this sudy the top-down approach was chosen to construct a sectoral CO, emisson
basdine for the ditrict heating sector. One reason for choosing this method is that EStonia
has relaively good gdatigtics by sectors, but not by single heat plants and boilers. The
avallability of sectord datigticsis partly aresult of the emisson inventories carried out sSnce
1994. The relaively high number of AlJ projects makes it reasonable to use a top-down
gpproach for the congruction of the basdline. When sectord average values are used, the
transaction codts of the projects can be reduced. This method also smplifies the reporting
of the AlJ projects.

The benchmarking approach would have been more complicated in this case as the needed
information for deriving the higtoric data on dl heat boiler plants usng fossl fuds, would
have been too time-consuming. Moreover, the information on dl boilers would be difficult
to atain.
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6. CO, EMISSION BASELINE CONSTRUCTION FOR THE
DISTRICT HEATING SECTOR

This chapter describes how CO, emissons basdines were congtructed for the digtrict
hesting (DH) sector in Estonia according to the top-down method. First the main
development trends of the digtrict heating (DH) sector are andysed, including changes in
hest production and fuel consumption. Based on these trends the CO, emissons from the
DH sector for the period 1993-2005 are then calculated. The CO, emission projection for
this period can be used as abasdine for the DH sector. The emission projections are made
in two ways. the firg includes the effects of AlJ projects in the DH sector, the second
excludes them. In the fina section of the chapter, it is discussed how these two projections
may be used as basdlines for the DH sector and applied for the assessment of individua AlJ
and Jl projects.

6.1 Development of the Estonian district heating sector

This section gives an overview of hest production and fud use in the Estonian didtrict
heeting sector since 1990. It is based on national statistics (Energy Baances, 1993-1999).

The Egtonian Energy Act (1998) and the Nationd Long Term Fud and Energy Sector
Devdopment Plan (Long-term..., 1998), establish the main development plans of the
energy sector. The development plan includes an energy conservation plan and is
periodicaly revised and updated. The Second Energy Conservation Plan was adopted by
Government in January 2000 (Energy..., 2000). The government is responsible for the
control and development of the energy sector. The Planning and Congruction Act
(Planegrimis..., 1995) regulates the role of municipdities in contralling regiond
development, including the development of energy supply and rationa consumption. Energy
sector development plans for more than 40 municipaities have been daborated with the
assstance of the PHARE Programme Project Implementation Unit in Estonia in the past
two years. They include the andysis of locd energy demand and supply perspectives and
proposals for energy-efficient development of local hesting systems.

Egtonia has awell developed didtrict heating (DH) system. DH is considered to have good
perspectives for further development. However, it is presently in urgent need of technica
upgrading. The existing DH system was designed and built in the period of centrally planned
economy before 1990s. The planners neglected the actua structure, supply and cost of
fues. The energy prices in use did not reflect the red codts, they were heavily subsidised.
During the centrdly planned economic system the operation of the energy systems
deteriorated for many decades. Presently there is a great need for renovation of boilers and
digribution networks in the Estonian DH system. The losses in the heat digtribution
networks are very high. Replacement of old pipes with pre-insulated pipes sarted in the
mid-1990s.

Since 1991, when the deregulation of the energy market started, the DH companies had to
adapt to the changing market conditions, including disruptions in fuel supply dueto politicd
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pressure from the east in the early 1990s. Large investments are required to overcome the
deficiencies in heat supply, particularly in the public sector and housing. In the expenditures
of an average Estonian family, heating bills account for a sgnificant share and the steady
growth of heat prices continues to burden Estonian households. Thus, aternative solutions
must be found. Between 1991 and 1993, prices on fuels and energy grew rapidly, energy
demand decreased and consumers had difficulties in paying their energy bills while energy
companies could not procure fuels. The Estonian DH companies survived the firs years
after regaining independence mainly with the support of loans for fud. However, the loans
repayment of these loans hes prevented the companies from lowering the heat prices. Since
the mid-1990s when the prices on fuels and heat increased rapidly many households have
transferred from DH to private locd naturd ges fudled smdl boilers.

Because the DH sector is capitd-intensve and has a long investment payback period,
investments can only be made if there is a rdiable demand for the service in the long run.
Therefore, the Edtonian government will have to make further efforts to integrate
environmental policy with macro-economic policies in order to improve consumers
confidence in didrict hedting. This is paticularly important when implementing loca
development plans.

6.2 Heat production and fuel use

Between 1985 and 1990, the production of heat increased continuoudy and pesked in
1990-1991. (Figure 6.1) In 1991-1993 there was a sharp drop in heat production due to
the economic recession after the collgpse of the centraly planned economy. The biggest
drop of heat and power occurred in industry and agriculture due to the restructuring of
those sectors. In 1998, 36% of heat was generated in power plants and 64% in boiler
houses. In the DH sector atota of 7.3 TWh of heat was produced from 33228 TJ of fudls.
(Table 6.1) In 1998, about 27% of heat was generated in boilers with a capacity above 20
MW and 73% in boilers with a capacity less than 20 MW. In 1998, the total number of
boilers in Estonia was 4481 (including 742 boilers usng biomass fud) with a tota capacity
of 7934 MW.

The share of domestic fuedsin boiler plants has continuoudy increased since the beginning of
1990s. In 1998 about 34% of heat produced in boiler houses was generated based on local
fuels (ol shde, shde ail, pedt, firewood and wood waste), the rest was based on imported
liquid fuds from the east. In Sweden, for example, about 50% (26 TWh) of the heat
produced in DH in 1998 was based on local wood fuels, pest, refuse, etc. accounting for
25.5 TWh (Energy in Sweden, 1999). Estonia aso favourable conditions for local biomass
use in the heating sector and it should therefore be possible to increase the share of biomass
in heat production.
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Table 6.1 Fud consumption and generated heat in boiler plants, TJ

1996

1997

1998

Fuel 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998
Coa 4731 | 4639 | 3343 | 2396 | 2030 | 1723 | 1567 | 1077 | 800
Oil shde 992 | 973 | 701 | 502 | 432 | 483 | 873 | 531 | 764
Peat 1271 | 1246 | 898 | 644 | 1004 | 1436 | 1853 | 1637 | 1002
Wood 3792 | 3718 | 2679 | 1920 | 3565 | 4360 | 5207 | 5636 | 6097
HFO 41761 |40951 |29507 (21146 |16652 |11431 |11682 | 8994 | 8468
Shde Ol 8419 | 8255 | 5948 | 4263 | 5800 | 5899 | 3674 | 3646 | 3565
LFO 720 | 706 | 509 | 365 | 461 | 778 | 1114 | 1337 | 1288
Gaseous Fue 19943 |19556 |14091 {10098 | 8803 [12239 |13799 (12585 |10625
Electricity 694 | 681 | 490 | 352 | 455 | 485 | 481 | 379 | 258
Other fudls 340 | 333 | 240 | 172 | 2234 | 2365 | 2477 | 953 | 361
Total fuel 82663 |81058 |58406 (41858 |41436 [41199 |42727 |36775 33228
consumption (TJ)

Total heat 16759 14580 (12998 | 9313 | 9206 | 9248 | 9561 | 8212 | 7321

generated (GWh)*

* total heat generated in boiler houses

Among imported fuds, the share of heavy fud ail is continuoudy decreasing. It is being
replaced with naturd gas, which has alower carbon content than oil shae or cod and low
emissions of sulphur and particulates. While 50% of heat was produced from heavy fud ail
in 1990, it was only 26% in 1998 This trend is in line with Estonia s development plan,
which foresees a rapid increase in the share of domestic fudls for heat production. Some
34% of the heat produced in boiler plantsin 1998 was produced from natural gas, the share
of naturd gasis foreseen to increase further. (Figure 6.2)
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Figure 6.2 Heat production in boiler houses by types of fudls, 1990-1998

The gructural change in fud consumption for hest production is clearly demonstrated in
Figure 6.2. The share of liquid fuels dropped from 60% in 1993 to 40% in 1998. The share
of solid fuels (cod, oil shae and pest) has been relatively stable, while the use of biomass
increased significantly.
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Figure 6.3 Changes in the fuel structure of heat production in the DH sector
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The regaining of palitical and economic independence in 1991 led to dragtic changes in the
level and gructure of fue consumption. The trangtion from a centraly planned economy to
a market economy resulted in a sharp increase in fud prices and raw materids, especiadly
for imported fuels. For example, the price of natura gas rose more than 700 times, thet of
heavy fue ail about 450 times while the price of gasoline and diesd oil increased 150 times
within one and haf years.

There was a sharp decline in the use of coa from 4731 TJin 1990 to 800 TJin 1998, and
a0 in the use of heavy-fud ails (HFO) from 41761 TJto 8468 TJ and shde oil from 8419
TJto 3565 TJin years 1990 and 1998 respectively. The use of wood increased from 1920
TJin 1993 to 6097 TJin 1998. This indicates that Estonia has switched from polluting foss
fuds to ggnificantly less polluting renewable fuels and become less dependent on energy
imports from Russa. This has rather important aspect of safety of supply, as the Estonian
DH sector has become less vulnerable to the unreliable supply of fud oils from Russa

6.3 The future trends of heat production until 2015

In Table 6.2 the Structure of different fuels for heat production in boiler houses in the
Egtonian DH sector is given for 1998 together with projections for the structure of fue

consumption until 2015. The principa development priority of the Estonian energy sector is
the development of a well-functioning dectricity and gas supply system. According to the
Egtonian Long Term Plan of Energy Sector Development (Long-term..., 1998), the share
of naturd gas will increase sgnificantly, because of the low environmenta impact of thistype
of fud.

Heavy fud oil and shae oil, used for hest generation in boiler houses accounted for about
36% of the fue baance in 1998. Until 2015, their share will gradually decrease to about
18%. The share of LFO will remain congtant. The share of biofuels (wood waste, fire
wood, wood chips, etc.) is expected to increase and replace heavy fue ail. According to
the development plan (Long-term..., 1998), the share d wood is foreseen to grow from
20% in 2000 to 30% in 2015. A further increase in wood fuelled boilers is foreseen as well
as an increase in co-generation of heat and power. The share of hard cod and oil shae is
planned to decrease from 4% in 2000 to 2% in the next 15 years period. Thiswill further
reduce the level of pollution regarding al mgor ar pollutants. The share of natura gasuseis
expected to increase. (Figure 6.4)

Table6.2 The expected change in the fuel structure of heat production in boiler
houses, in percent
Fuel 1998 2000 2005 2010 2015
Woaod 18 20 25 28 30
Peat 3 4 3 3 3
HFO (ind. shdeail) 36 32 26 22 18
LFO 4 5 5 5 5
Natura gas 33 35 38 40 42
Other fuds (oil shae, cod, €tc) 5 4 3 2 2

31




Other fuels (oil
shale, coal, etc)
2%
Wood
30%

\Peat

3%

Natural gas
42%

HFO (incl. shale
oil)
18%

5%

Figure 6.4 Expected fud structure in the Estonian DH sector in 2015

Peat is an important loca fud in Estonia. The use of peet is planned to increase in the Long
term development plan of energy sector (Long-term..., 1998). About 22% of Estonia's
land area are covered with wetlands. According to some Estonian experts peat could be
consdered a renewable energy source, with some reservations, in the context of climate
related issues. According to IPCC Guidelines, pest is consdered as foss| fudl, Estonia has
followed these guiddines in its Nationd Communications under the UNFCCC. (Estonid's
Nationd Communicetions are presented in Chapter 3.) The exploitation of pest is
controlled and performed at a sustainable rate in Estonia

6.4 Calculation of CO, emissions for the district heating sector

In order to calculate the CO, emissions in the DH sector for the period 1993-2005 the
IPCC Revised Guiddines for cdculations of emissons from vaious fuds (IPCC
Revisad..., 1996) were followed. The CO, emissons were estimated based on the amount
of fuds used and their carbon content. Data on fuels were taken from nationa energy
datistics (Energy Baance, 1990-1998), where the data for heat generated (in GWHh) in
boiler houses and amounts of fuels (in TJ) used for heat production are given. Thus, the tota
consumption of each fuel was converted into CO, emissons using the appropriate carbon
emisson factor asfollows:

Fuel consumption * Carbon Emission Factor
To transfer the carbon tonnes to CO, tonnes a straight transformation based on appropriate

atom weights is gpplied. The atomic weight of carbon is 12 and the molecular weight of
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CO, is 44, thus the coefficient value of 3.67 must be gpplied to convert 1 tonne of carbon
into 1 tonne of CO,. The carbon emission factors used for the fuelsin the heating sector are

gvenin Table 3.1.

In 1990 the total amount of CO, emissions from heat generation in the DH sector was 5717
thousand tons. In 1998 it had dropped to 1886 thousand tons (Table 6.3 and Figure 6.5).
This represents a decrease in emission of CO, from hegt generation in boiler houses by
67%. The sharpest drop was between 1991 and 1993 mostly due to a steep declinein the
consumption of imported fossl fud. As shown earlier there were dso Sgnificant changesin
the structure of fuel consumption between 1993 and 1998.

Table6.3 CO, emissons from heet generation in the district heeting sector, thousand
tonnes

1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998

5716.8 | 5605.8 | 4039.3 | 2914.5| 2737.8 | 2589.0 | 2624.4 | 2168.4 | 1886.1

3000 A

2800 N

2600 \‘\ *

3

c 2400

C

o \

+ 2200

o

G \

G 2000 \

>

g 1800 '\‘\\
<

O 1600 ——,
(@)

1400

1200

1000 T T T T T T T T T T T T 1
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Figure 6.5 CO, emissions from hegt generation in Estonia’s DH sector 1993-2005

Figure 6.5 shows the CO, emissons of the Estonian didtrict heating sector. The values for
the period 1993-1998 were caculated based on reported fuel consumption data, as
explained earlier. The values for the period 1999-2005 are projected data based on the
information presented in section 6.3. Since the vaues before 1999 are actud, reported
emissons, they include the effects of avoided emissons from AlJ projects in the didrict
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heating sector. The vdues for the period 1999-2005 were estimated on the bass of
projections of present fuel consumption and were then adjusted for avoided emissons from
AlJ projects. The vaue of the avoided CO, emissons for 1999 — 91.3 thousand tons —
was used for each year in the period 1999-2005.

The CO, emisson vaues for the period 1990- 2005 were converted into emisson intensity
values of produced hest for the same period by dividing the CO, emissions for each year by
the annua heat production. The result is depicted in Hgure 6.6. It shows the average CO,
emission per unit of heat production (CO, per MWh) for the district heating sector. It isa
measure of how the CO, intengity of heat production in the DH sector changes from 1993
to 2005.
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Fgure 6.6 CO, emisson intengty of heat production in the Estonian DH sector 1993
2005

6.5 Effect of AlJ projects on the district heating baseline

One of the objectives of this study was to examine the effects of AlJ projects in the district
heeting sector in EStonia. Because Estoniais a smdl country and there is a rdaively high
number of active AlJ projects in the same sector, the aggregated effect of their emisson
reductions may have a sgnificant influence on the whole sector. In order to examine this
effect in the DH sector the avoided CO, emissions from the AlJ projects were calculated
and compared to the total CO, emission in the district heating sector. (Table 6.4)
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Table 6.4 Reduction of CO, emissions by Swedish AlJ projects, tonnes

AlJ project category | 1993 | 1994 1995 1996 1997 1998 1999

1. Boiler converson to 879 | 18482 | 38771 | 56798 | 65109 | 75685 | 80000
locd fud wood

2. DH networks 0 0 468 2648 | 8890 | 11335 | 11335
renovation projects
Tota 879 | 18482 | 39239 | 59446 | 73999 | 87020 | 91335

As shown in Table 6.4 the CO, emisson reductions resulting from the Swedish AlJ
projects in the DH sector amounts to 4-5 percent of the DH sector’ s total CO, emissionsin
1998.

An adjusted CO, emisson projection was then constructed and compared to the projection
presented in section 6.4 which includes the effect of AlJ projects. The result of this
comparison is shown in Figure 6.7. In the figure the upper curve shows the emissons
without the effect of AlJ projects. The lower curve shows the emissons when the effect of
AlJ projects is included. The difference between the upper and lower is the avoided CO,
emissions which occur as a result of the AlJ projects, i.e., the reductions in Table 6.4. In
Fgure 6.8 the CO, emisson intengty of the DH sector with and without the effect of AlJ
projectsis shown.
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Figure 6.7 CO, emissons in Estonia's DH sector with and without the effect of AlJ
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6.6 Application of baselines

There are two cases for which the CO, emisson projections presented in the previous
sections may be used as basdines in the didtrict hesting sector in EStonia. Thefirst caseis
when the basdline is needed to test the environmentd additionality of new AlJor J projects
and to calculate their avoided CO, emissions. The second gpplication is when the basdine
isused for the reporting of aready implemented AlJ projectsin order to caculate their CO,
emission reductions.

For the reporting of AlJ projects that were started before 2000 it is suggested that the CO,
emission projection without the effect of AlJ projectsis used as basdine, i.e. the upper
curvein Figure 6.7. It seems reasonable that the effects of early AlJ projects should not
affect the basdline and the emission reduction caculaions for these projects.

In the case of new AlJor J projectsin the DH sector in EStonia, i.e., projects arting in
2000 or later, the lower CO, emission projection in Figure 6.7 may be applied as basdine,
This basdline accounts for the effects of AlJ projects started before 2000.

This means that projects, which startsin the year 2000 or later will haveto use arevised
baseline for the period 2000-2005. (It is, of course, so possible to extend this period
beyond 2005.) Because of the dynamic economic development in Estonia and other
economies in trandtion basdines for different sectors need to be revised a regular periods
to meet the requirements of environmental additiondity. This gpproach isaway to do such
arevison and to account for the effects of dready redised AlJ projectsin the DH sector.

A practical way to apply the CO, emisson basdines for the assessment of individua AlJ or
J projects in the DH sector, is to use the emisson intendity curves in Figure 6.8. For new
projects, i.e., for the period 2000-2005, the lower curve can be used as an additiondity
test; dl projects with a lower emisson intendty than the basdine will be additiond.
Moreover, it can be used to cdculate avoided emissons when comparing the CO,
emissions of the AlJJl project to those of the basdline case. The baseline emissonsfor the
individud project can be cdculated by multiplying the emisson intengity curve (the basdine)
with the project’s heat production.

Similarly, CO, emission reductions of existing AlJ projects for reporting purposes can be
calculated by applying the upper curve in Figure 6.8 as abasdine (i.e,, the emisson intengity
of the DH sector without AlJ projects).

The approach discussed hereis smilar to that of benchmarks. A benchmark is defined asa
congtant emisson intengty vaue characterigtic to a particular technology or awhole sector
over acertain period of time. In contrast to a benchmark, however, the approach suggested
here does not use afixed intengty vaue for awhole period but an intendty vaue that
changes over time.
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7. CONCLUSIONS

In this report a top-down CO, emission basdine was developed for the didtrict heating
sector in Estonia. When there is a high number of the same type of AlJ projects in one
country the top-down approach can help to reduce transaction costs. It also reduces the
reporting time and costs of the projects compared to many other basdine approaches
presented in chapter 5. Another benefit of standardised methods is that they will make it
eader to compare the results of AlJ and other climate projects in different countries.

Since the Egtonian energy sector operates under dynamic market conditions, long-term
forecasts for the fudl use and fud dructure in the didtrict heeting sector are difficult to make.
The economic development and the development of the heeting sector in Etonia should be
carefully studied as changes may occur which will increase the share of renewable energy
SOurces.

Significant changes in a country’ s economic development should be considered when
congtructing emisson basdines. The CO, emisson basdline presented in this study will
therefore have to be revised in the future. However, it isimportant to reach an internationd
consensus on the rules and guideines for how such revisions should be made. Therevison
of basdlines should be regulated according to certain criteria, such as the category of the
project, the lifetime of the project and other specific factors, which may influence the level
of CO, emissons. In conditions of relatively fast economic development and technicd
change, alifetime period for basdines of 5-10 years may be practical to use for this type of
projects.

The method presented in this report could aso be applied to other sectors and countries. It

is important that more andlyses of this kind are made 0 different methods for basdine
congtruction can be tested and discussed.

38



REFERENCES

1. Baltic 21-Energy. No. 3/98, 81 pp.

2. Country Case Sudy on Climate Change Impacts and Adaptation Assessments in
the Republic of Estonia (1998). Eds. Andres Tarand and Tiit Kdlaste. Stockholm
Environment Ingtitute Talinn Centre, The Estonian Ministry of Environment. Report to
UNEP/GEF. Tdlinn. 146 p.

3. Criteria and Contents of Baselines Guidelines (2000). Italian/Dutch contribution to
the discussion on basdines, Informal EU workshop on mechanisms and compliance,
Vienna, 13-14 Dec.1999, 7p.

4. Criteria and Perspectives for Joint Implementation. Ten Nordic Projectsin
Eastern Europe (1997). TemaNord 1997:564. Nordic Council of Ministers,
Copenhagen. 139 p.

5. Economics of GHG Limitations -Phase 1: Establishment of a Methodological
Framework for Climate Change Mitigation Assessment. Estonian Case Sudy
(1998). UNEP/GEF Project No. GF/2200-96- 15 Report. Stockholm Environment
Indtitute Tallinn Centre. 193 p.

6. Ellis, J. (1999). Experience with emission basdines under the AlJ pilot phase.
OECD/IEA Information Paper. Paris. 40p.

7. Ellis, J. and Bos, M. (1999). Options for project emission basdines. OECD/IEA
Information Paper. Paris. 60 p.

8. Energy Act (1998). State Gazette | 1998, 71, 1201.

9. Energy Balance 1997 (1998). Statistica Office of Estonia, Tadlinn. 52 p.

10.Energy in Sweden 1999 (1999). Swedish Nationa Energy Administration. Eskilstuna
37p.

11.Estonia’s First National communication Under the United Nations Framework
Convention of Climate Change (1995). Ministry of Environment of the Republic of
Egtonia Indtitute of Ecology. Tdlinn, Estonia. 38p.

12.Estonia’s Second National Report under the United Nation’s Framework
Convention of Climate Change (1998). Ministry of Environment of the Republic of
Egtonia Tdlinn, Estonia. 62 p.

13.Gustavsson, L., Karjaainen, T., Marland, G., Savolainen, |., Schlamadinger, B., Apps,
M. Project-based greenhouse gas accounting. Guiding principleswith afocus on
basdlines and additiondity. Energy Poalicy. (in print).

14.1PCC (1994). Draft Guidelines for National Greenhouse Gas Inventories, Fina Draft.
Val. 1-3.

15.1PCC (1996). Revised 1996 IPCC Guidelines for Nationa Greenhouse Gas
Inventories. Vol. 1-3.

16.Kallaste, T. (1994). Taxation and Environment in Estonia. Case study on Estonia. In:
Taxation and Environment in European Economiesin Transition. OECD, Paris.
pp. 57-70.

17 Kallaste, T. (1994). Economic Ingruments for Air Pollution Control in Estonia. In:
Economic Instruments for Air Pollution Control. Ed. by Ger Klaassen and Finn
R.Farsund. Kluwer Academic Publishers. Dordrecht, Boston, London. pp.145-164.

39



18.Kdlagte, T. (1998). Etonia: Energy Prices, Environmenta Taxes, and Policy
Implementation. In: Environmental Transition in Nordic and Baltic Countries. New
Horizons in Environmental Economics. Ed. by Hans Aage. Edward Elgar.
Cheltenham, UK, Northampton, MA, USA. pp. 126-140.

19.Kdlagte, T. (1999). Fulfilment of the Commitments under the UN FCCC by Estonialn:
Proceedings of the WEC Forum. Central and East European Energy Policies,
Markets and Technologies for the 21-st Century, 16-18 September 1999, Vilnius.
pp. 250-257.

20.Keskkonnaministri méérus nr. 58, 8.septembrist 1998.a. Stisinikdioksidi (CO,)
heitkoguse mé&ramismestodi kinnitamine. (Regulation of the Minigter of Environment
No. 58, 8" of Sept. 1998 on establishment of the assessment method of CO, exhaust
amounts). State Gazette, 1998. (in Etonian).

21.Keskkonnaministri mé&arus nr. 60 26.0ktoobrist 1998 Saasteainete heitkoguste
piirvédrtuste kehtestamine suurtest pdletusseadmetest vdjuvate gaasi de mahuthiku
kohta. (Regulation of the Minister of Environment No. 60, 26th of Oct. 1998 on
Egtablishment of the limits to emission of pollutants from large combustion plants per unit
of exhaust gases), State Gazette, 1998. (in Estonian).

22 Klarer, J., McNicholas, J., Knaus E. (Eds.) (1999). Source-book on Economic
Instruments for Environmental Policy: Central and Eastern Europe. Szentendre,
Hungary.

23.Long Term Development Plan for the Estonian Fuel and Energy Sector (1998). The
Minigry of Economic Affairs. Tdlinn. 17 p.

24 .Michaglowa, Axd (1999). Review of reports on Activities Implemented Jointly under
the pilot phase with a specific focus on basdine and additiondity issues: lessons learned
and recommendations regarding practica options. OECD, 60 p.

25.National Environmental Action Plan — NEAP (1998). The Minigtry of Environment,
Tdlinn, Estonia (http://envir.envir.es/)

26.Planned and ongoing AlJ pilot projects. In: Joint Implementation Quarterly, Vol 5,
No.3 Sept 1999, pp.14.

27.Possible Energy Sector Trends in Estonia. Context of Climate Change (1999).
Eds. Tiit Kalaste, Olev Liik, and Arvo Ots. SEI-Talinn Centre, Tdlinn Technicd
Univergty, Talinn, 190p.

28.Puhl, 1. (1998). Status of research on project baselines under the UNFCCC and the
Kyoto Protocol. OECD Environmenta Directorate. 20 p.

29.Purju, Alari (1996). Mgandusstruktuuri muutused Eestis (Structural Changesin Estonian
Economy). Rmt: Maailm ja Eesti. Tulevikutrendid. EV Keskkonnaministeerium ja
Eesti Tuleviku-uuringute ingtituut. pp. 85-102. (in Etonian).

30.Saastekahju hiivitise méérade kehtestamine 1999., 2000. ja 2001. aasteks. Vabariigi
Valitsuse 7.oktoobri 1998.a. méérus nr. 228. (Governmenta Regulation No.228, 7™ of
Oct. 1998 on Establishment of the rates of compensation payments for pollution for the
years 1999, 2000 and 2001). State Gazette, 1998. (in Estonian).

31.Planeerimis ja Ehitusseadus (Law on Planning and Condtruction). State Gazette 1, 1995,
59, 1006 (in Estonian).

32.Stigtica Y earbooks of Estonia (1993-1999). Statistica Office of Etonia, Tdlinn.

40



