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1. Executive Summary

This report is a preliminary description of the Carbon Funds that can help the funding of the Donetsk
Oblast Regional Landfills Programme. It aims at a discover of the mechanisms of implementation of the
Kyoto Protocol and specifically the Joint Implementation that is a mechanism of funding for the countries
undergoing the process of transition to a market economy (among them Ukraine). The first signatories of
the Kyoto Protocol are called Annex 1 parties (among them Ukraine).

The first tranche of emission reduction is 2008-2012. EU created a trade market for emission allowances
quoting the CO,e tonne. Some countries need to buy emission reduction units: the CER (Certified
Emission Reduction unit) tradable units generated by Projects that reduce emissions. They may be
counted by Annex | Parties towards compliance with their emissions target and are equal to one tonne of
carbon dioxide equivalent gases.

It means that in aim to benefit at maximum of the 2008-2012 market, the projects should be implemented
before the end 2007.

Ukraine is an Annex 1 party and a country undergoing the process of transition to a market economy. For
the implementation of the Kyoto Protocol, several obligations must be implemented:

*» To name a DNA (Designated National Authority)

» To create a registry of emissions (electronic and conform to an international standard)

= To establish the 1990 inventory of emissions (baseline)

= To establish a yearly report of emissions (and the relevant procedures)

= To ratify methodologies (internationally recognised) of measure and accounting for GHG emissions’
= To frame the activity of verifier/validator of the GHG emission declarations

Some Carbon Funds focus on the landfill gas emissions. Some guarantee a price for the CO.e tonne.
Some fund totally or partially the investment of the equipments. Some require the equipments are
provided by the funding country. Some are continuously open for proposals, other organise tenders.

The usual procedure is first to write a PIN (Project Idea Note). Then the project must be approved by the
DNA of Ukraine and the Carbon Fund. Then the dossier PDD (Project Design Document) must be made.
The duration is usually 6-9 months.

Carbon Funds can cover around 1/3 of the operation cost of the sanitary landfills and some of them can
fund a part of the investment. All these elements pledge for the quick creation of a task force associating
the regional administrations and the Tacis Programme and assigned to prepare the dossiers and to open
negotiations with the Carbon Funds.

' Described in ISO 14064- norms, the national organisation of standardisation should recognise the ISO norms.
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2. Definitions

2.1. Some questions of units

Some documents are quantifying the emissions in tonnes of CO, Equivalent and others in tonnes of
carbon.

The Ukrainian inventory gives figures in gigagrammes (Gg) of carbon. 1 Gg = 10° g = 1000 tonnes.

The CO, Equivalent is the "official" measure of the greenhouse effect gases. Some use the "Carbon
Equivalent", that gives values 3.67 times lower (acutely with a rate of 12/44), factor corresponding to the
rate [atomic mass of carbon] / [molecular mass of CO,].

Caution: don't confuse "CO, Equivalent" with "CO, alone emissions".

2.2. History

The climate on Earth mainly depends of a greenhouse effect due to the existence of particular gases in
the upper layers of atmosphere: these gases reflect the infra-red rays re-emitted by the surface of the
Earth and, by the way, maintain temperatures as we are used to. Among these gases, the most efficient,
by concentration and reflecting capacity, is the carbon dioxide CO,. Recently (on historical scale) we
understood this greenhouse effect and we discovered that the concentration of CO, and other gases
(globally called "greenhouse gases" or "greenhouse effect gases" - GHG) was increasing in these upper
layers of atmosphere, due to anthropogenic activities. Models predicted that the development of the
human activities would provoke a growth of the emission of CO, and subsequently an increase of the
average temperature on Earth (limited but also with a large increase of the brackets of temperature and
rainfalls (chaotic behaviour of the climate)) and an increase of the average level of the oceans by melting
of the poles ices.

The international community worried about and the UN Convention in Kyoto adopted a document stating
the commitment of the planet States to reduce their emissions of greenhouse gases, so-called Kyoto
Protocol. It states also that this effort should not hinder the economical development, and specifically of
the under-developed countries (the sustainable development appeared in the 80's in the Bruntland Report
as "a development answering the today needs without compromising the possibility for future generations
to answer their own needs" and was the cornerstone of the UN Convention of Rio in 1992). Anyway, it
should not be reasonable to impose arbitrarily a uniform rate of reduction to all the activities. So the states
ratifying the Kyoto Protocol engage to reduce (or control) the global GHG emission of the country
referring to the 1990 level of emission. Practically, each country (or region as EU) assigns objectives to its
branches of activity and the efforts are facilitated by a market allowing to exchange "emission rights"
between facilities, branches and why not countries.

2.3. Legal framework
2.3.1. Kyoto Protocol?

(Article 3) The Parties included in Annex | shall, individually or jointly, ensure that their aggregate
anthropogenic carbon dioxide equivalent emissions of the greenhouse gases listed in Annex A do not
exceed their assigned amounts, calculated pursuant to their quantified emission limitation and reduction
commitments inscribed in Annex B and in accordance with the provisions of this Article, with a view to
reducing their overall emissions of such gases by at least 5 per cent below 1990 levels in the commitment
period 2008 to 2012.

(Article 5) The Parties undergoing the process of transition to a market economy may use a different base
year or period for the implementation of their commitments. A certain degree of flexibility shall be allowed

2 www.unfccc.int
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by the Conference of the Parties serving as the meeting of the Parties to this Protocol to the Parties
undergoing the process of transition to a market economy.

Methodologies for estimating anthropogenic emissions by sources and removals by sinks of all
greenhouse gases not controlled by the Montreal Protocol shall be those accepted by the
Intergovernmental Panel on Climate Change and agreed upon by the Conference of the Parties.

(Article 6) For the purpose of meeting its commitments under Article 3, any Party included in Annex | may
transfer to, or acquire from, any other such Party emission reduction units resulting from projects aimed at
reducing anthropogenic emissions by sources or enhancing anthropogenic removals by sinks of
greenhouse gases in any sector of the economy, provided that:

(a) Any such project has the approval of the Parties involved;

(b) Any such project provides a reduction in emissions by sources, or an enhancement of removals by
sinks, that is additional to any that would otherwise occur;

(c) It does not acquire any emission reduction units if it is not in compliance with its obligations under
Articles 5 and 7; and

(d) The acquisition of emission reduction units shall be supplemental to domestic actions for the purposes
of meeting commitments under Article 3.

(Article 10) All Parties ... shall:

(b) Formulate, implement, publish and regularly update national and, where appropriate, regional
programmes containing measures to mitigate climate change and measures to facilitate adequate
adaptation to climate change:

(i) Such programmes would, inter alia, concern the energy, transport and industry sectors as well as
agriculture, forestry and waste management.

(Article 11) In the context of the implementation of Article 4, paragraph 1, of the Convention, in
accordance with the provisions of Article 4, paragraph 3, and Article 11 of the Convention, and through
the entity or entities entrusted with the operation of the financial mechanism of the Convention, the
developed country Parties and other developed Parties included in Annex Il to the Convention shall:

(a) Provide new and additional financial resources to meet the agreed full costs incurred by developing
country Parties in advancing the implementation of existing commitments under Article 4, paragraph 1 (a),
of the Convention that are covered in Article 10, subparagraph (a); and

(b) Also provide such financial resources, including for the transfer of technology, needed by the
developing country Parties to meet the agreed full incremental costs of advancing the implementation of
existing commitments under Article 4, paragraph 1, of the Convention that are covered by Article 10 and
that are agreed between a developing country Party and the international entity or entities referred to in
Article 11 of the Convention, in accordance with that Article.

Greenhouse gases
« Carbon dioxide (CO,)
« Methane (CHy)
« Nitrous oxide (N,O)
« Hydrofluorocarbons (HFCs)
« Perfluorocarbons (PFCs)
¢ Sulphur hexafluoride (SFg)
Sectors/source categories
= Waste
« Solid waste disposal on land
« Wastewater handling
« Waste incineration
e Other
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Party Quantified emission limitation or reduction commitment (percentage of base year or period)

The Kyoto Protocol defines objectives and rules. But a lot of questions were not answered:
= Determination of the 1990 emissions
= Determination of the yearly emissions

» Demonstrability of the figures provided

2.3.1.1.

2.3.1.11.

Australia
Austria
Belgium
Bulgaria*
Canada
Croatia*

Czech Republic*

Denmark
Estonia*

European Community

Finland
France
Germany
Greece
Hungary*
Iceland
Ireland

Italy

Japan
Latvia*®
Liechtenstein
Lithuania*
Luxembourg
Monaco
Netherlands
New Zealand
Norway
Poland*
Portugal
Romania*

Russian Federation*

Slovakia*
Slovenia*
Spain
Sweden
Switzerland
Ukraine*

United Kingdom of Great Britain and Northern Ireland

United States of America
* Countries that are undergoing the process of transition to a market economy.

Background

108
92
92
92
94
95
92
92
92
92
92
92
92
92
94

110
92
92
94
92
92
92
92
92
92

100

101
94
92
92

100
92
92
92
92
92

100
92
93

The Mechanisms under the Kyoto Protocol: Joint Implementation, the Clean
Development Mechanism and Emissions Trading

The Kyoto Protocol broke new ground by defining three innovative "flexibility mechanisms" to lower the
overall costs of achieving its emissions targets. These mechanisms enable Parties to access cost-
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effective opportunities to reduce emissions or to remove carbon from the atmosphere in other countries.
While the cost of limiting emissions varies considerably from region to region, the benefit for the
atmosphere is the same, wherever the action is taken.

Much of the negotiations on the mechanisms has been concerned with ensuring their integrity. There was
concern that the mechanisms do not confer a "right to emit" on Annex | Parties or lead to exchanges of
fictitious credits which would undermine the Protocol’s environmental goals. The negotiators of the
Protocol and the Marrakech Accords therefore sought to design a system that fulfilled the cost-
effectiveness promise of the mechanisms, while addressing concerns about environmental integrity and
equity.

2.3.1.1.2. Principles, nature and scope

The Marrakech Accords recognize that the Kyoto Protocol has not bestowed on Annex | Parties any
"right, title or entitlement" to emit and call on Annex | Parties to take domestic actions to reduce emissions
in a manner conducive to narrowing per capita differences between developed and developing countries
while working toward achievement of the ultimate objective of the Convention.

The Marrakech Accords require that domestic actions (as opposed to use of the mechanisms) constitute
a "significant element”" of the efforts made by each Annex | Party to meet its target under the Kyoto
Protocol. While they do not set a quantified proportion that is to be met through domestic action, the
decisions relating to Articles 5, 7 and 8 of the Protocol require that Annex | Parties provide information in
their national communications under the Protocol to demonstrate that their use of the mechanisms is
"supplemental to domestic action" to achieve their targets. This information is to be assessed by the
Facilitative Branch of the Compliance Committee.

2.3.1.1.3. Eligibility requirements
To participate in the mechanisms, Annex | Parties must meet the following eligibility requirements:
« They must have ratified the Kyoto Protocol.

« They must have calculated their assigned amount, as referred to in Articles 3.7 and 3.8 and
Annex B of the Protocol in terms of tonnes of CO,-equivalent emissions.

« They must have in place a national system for estimating emissions and removals of
greenhouse gases within their territory.

« They must have in place a national registry to record and track the creation and movement of
ERUs, CERs, AAUs and RMUs and must annually report such information to the secretariat.

« They must annually report information on emissions and removals to the secretariat.

The eligibility of each Annex | Party is initially to be determined through submitting a report on the above
information to the secretariat, at the latest by 1* January 2007 (or a year after becoming a Party to the
Protocol, whichever is later). This report will be reviewed, and any questions arising will be dealt with by
the Enforcement Branch of the Compliance Committee within 16 months of submission through a set of
expedited procedures. Should a Party subsequently be found to not meet the eligibility requirements, it
may seek reinstatement of eligibility through a further expedited procedure. For further information, see
the pages on Articles 5, 7 and 8, assigned amount accounting, and the Compliance Committee.

The Marrakech Accords provide for businesses, non-governmental organizations and other entities to
participate in the three mechanisms, under the authority and responsibility of governments.

2.3.1.1.4. Registry systems under the Kyoto Protocol

Ultimately, after the commitment period has finished, the check to ensure that Annex | Parties are in
compliance with their emissions targets will take place by comparing each Parties’ emissions during the
commitment period with their holdings of ERUs, CERs, AAUs and RMUs. These holdings, as well as
transfers and acquisitions, will be tracked and recorded through a computerized system of registries:

« A national registry is to be established and maintained by each Annex | Party. This will contain
accounts for the holdings of ERUs, CERs, AAUs and RMUs by the Party, as well as by any
entities authorized by the Party to hold them. It will also contain accounts for setting units aside
for compliance purposes (retirement) and removing units from the system (cancellation).
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Transfers and acquisitions between account holders or between Parties will take place through
these national registries.

« A CDM registry will be established and maintained by secretariat under the authority of the
CDM Executive Board. This CDM registry is to conduct the issuance and distribution of CDM
credits, upon instruction by the Board, and is to contain accounts for project participants.

« An international transaction log (ITL) will be established and maintained by the secretariat. This
will verify transactions of AAUs, RMUs, ERUs, CERs, tCERs and ICERs as they are proposed,
including their issuance, transfer and acquisition between registries, cancellation, retirement
and carry-over to any subsequent commitment period. If such verification finds any proposed
transaction to not to be in order, the registry is required to stop the transaction.

2.3.2. European Directive 2003/87/EC

The Directive is focused on the notion of permit.

Member States shall ensure that, from 1 January 2005, no installation undertakes any activity listed in
Annex | resulting in emissions specified in relation to that activity unless its operator holds a permit issued
by a competent authority in accordance with Articles 5 and 6, or the installation is temporarily excluded
from the Community scheme pursuant to Article 27. (Article 4)

The main installations emitting GHG must obtain a permit, which is a way to allocate an allowance of
emission referring to the national policy to reach the first period objectives. It's also a way to harmonize
the application of the Protocol between the member states and to ensure a far competition between the
enterprises.

A second interesting key point is that the allowances may be transferred between the persons within the
Community and of third countries (Article 12).

For the rest, the Directive proposes to harmonize the procedures of monitoring, reporting, verification and
registries. For registries, a European Regulation defines a standardised and secured system of registries
(Biblio 2).

2.4. Glossary

AAU Assigned Amount Units

These are tradable units derived from an Annex | Party’s emissions target under the Kyoto Protocol. They
may be counted by Annex | Parties towards compliance with their emissions target and are equal to one
tonne of carbon dioxide equivalent gases.”

Accounting
Covers the company-internal compilation of GHG data.”

Additionality

Refers to a situation where a project results in emissions reductions additional to those that would have
taken place in the absence of the project activity.”

A criterion often applied to GHG projects, stipulating that project-based GHG reductions should only be
quantified if the project activity "would not have happened anyway"-i.e., that the project activity (or the
same technologies or practices it employs) would not have been implemented in its baseline scenario
and/or that project activity emissions are lower than baseline emissions."”

Environmental additionality is when emissions reductions are additional to what otherwise would have
occurred in the absence of the certified project activity. These reductions must be "real” and “measurable”
and must be quantified against a project baseline. Financial additionality is the notion that a project is
made commercially viable through its ability to generate value in the form of certified emissions
reductions (CSDA, 2001).?)

Afforestation

is the direct human-induced conversion of land that has not been forested for a period of at least 50 years
to forested land through planting, seeding and/or the human-induced promotion of natural seed sources
(Kyoto Definition).?

AlJ Activities Implemented Jointly
A UNFCCC established pilot program to allow private entities in one country to reduce, sequester, or
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avoid emissions through a project in a different country. The pilot phase ends in 2000. AlJ has evolved
into Joint Implementation (J1) under the Kyoto Protocol (CO2e.com).®

Allowance

The basic tradable commodity within GHG emission trading systems. Allowances grant their holder the
right to emit a specific quantity of pollution once (e.g., one tonne of CO,e). The total quantity of
allowances issued by regulators dictates the total quantity of emissions possible under the system. At the
end of each compliance period, each regulated entity must surrender sufficient allowances to cover their
GHG emissions during that period.""

Allowance to emit one tonne of carbon dioxide equivalent during a specified period, which shall be valid
only for the purposes of meeting the requirements of the Directive and shall be transferable in accordance
with the provisions of the Directive.®

Annex 1 countries

Defined in the International Climate Change Convention as those countries taking on emissions reduction
obligations: Australia, Austria, Belgium, Bulgaria, Canada, Croatia, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Japan, Latvia, Liechtenstein,
Lithuania, Luxembourg, Monaco, Netherlands, New Zealand, Norway, Poland, Portugal, Romanla
Russian Federation, Slovakia, Slovenia, Spain, Sweden, Switzerland, Ukraine, United Kingdom, USA.“

Barriers
Any factor or consideration that would (significantly) discourage a decision to try to implement the project
activity or its baseline candidates."

Base year
A historic datum (a specific year or an average over multiple years) for tracking corporate GHG emissions
over time. Th|s term applies only to corporate or entity-wide GHG accounting, not to project-based GHG
accounhng

A historic datum (a specific year) for comparing emissions over. “

Base year emissions

GHG emissions in the base year. Th|s term applies only to corporate or entity-wide GHG accounting, not
to project-based GHG accountlng

GHG emissions in the base year.”

Baseline
A reference point for what emissions would have been without the intervention of the GHG reduction
prolect

Baseline Candidates
Alternative technologies or practices within a specified geographrc area and temporal range that could
provide the same product or service as the project actrvrty

Baseline Emissions

An estimate of GHG emissions, removals, or storage associated with a baseline scenario or derived using
a performance standard (see baseline procedures)

Baseline emissions are the emissions that would occur without policy intervention (in a business-as-usual
scenario). Baseline estimates are needed to determine the effectiveness of emissions reduction programs
(or mitigation strategies) (USEPA, 2001).?)

Baseline Parameter
Any parameter whose value or status can be monitored in order to validate assumptions about baseline
emissions estimates or to help estimate baseline emissions. M

Baseline Procedures
Methods used to estimate baseline emissions. The Project Protocol presents two optional procedures: the
project-specific procedure and the performance standard procedure. )

Baseline Scenario
A hypothetical description of what would have most likely occurred in the absence of any considerations
about climate change mitigation.”’

Benefits
The benefits that would be expected to accrue to decision-makers involved with the activities in each
baseline scenario alternative, excluding all potential benefits resulting from GHG reductions."

Biofuels
Fuels made from plant material, e.g. wood, straw and ethanol from plant matter.
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Boundaries
GHG accounting and reporting boundaries can have several dimensions, i.e. organizational, operational,
geographic, sectoral, business unit, and other.”

Calculation tools
A number of cross-sector and sector-specific tools that calculate GHG emissions on the basis of activity
data and emissions factors (available at www.ghgprotocol.org).®

Cap and trade system

A system that sets an overall emissions limit, allocates emissions allowances to participants, and allows
them to trade emissions credits with each other.

A Cap and Trade system involves the trading of emission allowances, where the total allowance is strictly
limited or "capped". A regulatory authority establishes the cap which is usually lower (50% to 85%) than
the historic level of emissions. Allowances are created to account for the total allowed emissions. Trading
occurs when an entity has excess allowances, either through actions taken or improvements made, and
sells them to an entity requiring allowances because of growth in emissions or an inability to make cost-
effective reductions. Cap and Trade programmes are closed systems, but can be modified to allow the
crea’uons of new permits by non-capped sources in the manner of credit-based systems (CO2e.com,
2001).%

Carbon Fund

A fund that is established to implement projects aimed at reducing greenhouse emissions. The fund can
be financed either by governments, companies or individuals. The projects can then generate credits that
would be eligible for an emissions trading scheme. A fund could also be operated as a greenhouse gas
reduction fund where companies can invest to offset their greenhouse gas emissions. In the latter case
investors may receive carbon credits as dividends that could then traded.®

Carbon Stock
The absolute quantity of carbon held within a GHG sink at a specified time (see GHG sink).!"

CDM Clean Development Mechanism

CDM is a mechanism established by Article 12 of the Kyoto Protocol for project-based emission reduction
activities in developing countries. The CDM is designed to meet two main objectives: to address the
sustainable development needs of the host countre/ and to increase the opportunities available to Parties
to meet their reduction commitments (CO2e.com).

Certification Programs
Programs where companies and organisations receive recognition for their efforts to reduce greenhouse
gas emissions. This certification can be used to brand their products or company as climate fr|endly

CER Certified Emission Reduction unit

These are tradable units generated by Projects that reduce emissions in Non-Annex | Parties under the
CDM. They may be counted by Annex | Parties towards compliance with their emissions target and are
equal to one tonne of carbon dioxide equivalent gases. “

Co-generation unit/combined heat and power (CHP)

A facility producing electricity and steam/heat using the waste heat from electricity generation. “

Cogeneration
A process that involves the use of waste heat from electnc generatlon such as exhaust from gas
turbines, for industrial purposes or district heating (CO2e.com).®

Common Practice
The predominant technology(ies) implemented or practice(s) undertaken in a particular region or sector.”

Control

The ability of a company to direct the operating policies of another company or organization.(‘”

CO; equivalent CO,e

The universal unit of measurement used to indicate the global warming potential of greenhouse gases. It
is used to evaluate the impacts of releasing (or avoiding the release of) different greenhouse gases. M
The quantity of a given GHG multiplied by its global warming potential. This is the standard unit for
comparing the degree of harm which can be caused by emissions of different GHGs.“

Tonne of carbon dioxide equivalent
One metric tonne of carbon dioxide (CO,) or an amount of any other greenhouse gas listed in Annex I
with an equivalent global-warming potentlal
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Cropland management
The system of practices on land on which agricultural crops are grown and on land that is set aside or
temporarily not being used for crop production (Kyoto Def|n|t|on)

Cross-sector calculation tool
A GHG calculation tool that addresses GHG sources common to various sectors, e.g. emissions from
stationary or mobile combustion (see also calculation tools)

Decision-Makers

Any parties who might be involved in the decision to implement a project activity or one of its baseline
candidates. In most cases, the project developer will be the sole "decision-maker" with res ect to the
project activity. However, other parties could be the "decision-makers" for baseline candidates."

Deforestation
The direct human-induced conversion of forested land to non-forested land (Kyoto Definition).(s)

Direct GHG emissions

Emissions or removals from GHG sources or sinks that are owned or controlled by the project
developer.)

Emissions from sources that are owned or controlled by the reporting company.“

Direct monitoring
Direct monitoring of exhaust stream contents in the form of continuous emissions monitoring (CEM) o
periodic sampllng

DNA
Designated National Authority (Marrakech Accords)

Dynamic baseline

A forecast baseline that adjusts to the changes in the business environment over time. @)

Dynamic Baseline Emissions
Baseline emission estimates that change over the valid time length of the baseline scenario. Dynamic
baseline emissions are often estimated for land-use and forestry prOJects

Emissions
The intentional and unintentional release of GHGs into the atmosphere.(‘”
The release of greenhouse gases into the atmosphere from sources in an installation.®

Emissions Algorithm

A formula to combine activity levels and emissions factors to determine emissions. In general, emissions
algorithms can be described in the following simple conceptual form:

Emissions = Activity Level x Emission Factor (Australian Greenhouse Gas Off|ce)

Emissions credit
A commodity giving its holder the right to emit a certain quantlty of GHGs. Emissions credits will, in the
future, be tradable between countries and other legal entities. “

Emissions factor

A factor relating GHG emissions to a level of activity or a certain quantity of inputs or products or services
(e.g., tonnes of fuel consumed, or units of a product). For example, an electricity emission factor is
commonly expressed as t COz2eq/megawatt- -hour.™"

A factor relating activity data (e.g. tonnes of fuel consumed, tonnes of product produced) and absolute
GHG emissions.

Equity share

The percentage of economic interest in/benefit derived from an operation. “

ERU Emission reduction units

These are tradable units generated by Joint Implementation Projects in Annex | Parties. They may be
counted by Annex | Parties towards compliance with their emissions target and are equal to one tonne of
carbon dioxide equivalent gases.

Quantifiable emissions reductions

Where the emissions, both before and after the control measure, must be quantifiable to an acceptable
degree of certainty (New Jersey Open Market Emissions Trading). Detailed quantification of emission
reductions resulting from the project. Document the actual reduction beyond the baseline emission level.
Describe the actual activity level and associated emissions during the perlod for the applicable
equipment/process as a rate consistent with that used for the baseline (NESCAUM)
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Real emission reductions

It means reductions are actual, genuine, and authentic. The credits must be representative of real
reductions, that is, reductions of actual emissions, averaged over a representative period of time.
Furthermore, creation of credits must not present a "shifting demand" problem, where the control
measure causes in increase in operations and emissions from other sources (leakage) (New Jersey Open
Market Emissions Trading). An emission reduction is real if it is a reduction in actual em|SS|ons resulting
from a specific and identifiable action or undertaking, net leakage of emissions (NESCAUM).®

Fuel Switching

Using an alternative fuel (usually of lower carbon intensity) to produce required energy

The substitution of conventional and existing technologies for more efficient and less carbon-intensive
fuel technologies including repowering, upgrading |nstrumentat|on controls, and/or equipment, more
efficient utilization of fuel and fuel switching (CO2e.com Def|n|t|on)

Fugitive emissions
Intentional and unintentional releases of GHGs from joints, seals, packing, gaskets, etc.”

Geographic Area

A physical area that helps define the final list of baseline candidates. The area can be defined by a
number of factors including socio-cultural, economic, or legal factors; the availability of necessary
physical infrastructure; and/or biophysical characteristics. )

GHG accounting principles
General accounting principles to underpin GHG accounting and reportlng

GHG Assessment Boundary

Encompasses all primary effects and significant secondary effects associated with the GHG project.
Where the GHG project involves more than one project activity, the primary and significant secondary
effects from all project activities are included in the GHG assessment boundary."

GHG Emissions
GHGs released into the atmosphere.'"

GHG emissions permit
The permit issued in accordance with Articles 5 and 6 of the Directive.?

GHG Program

A generic term for: (1) any voluntary or mandatory, government or non-government initiative, system, or
program that registers, certifies, or regulates GHG emissions; or (2) any authorities responsible for
developing or administering such initiatives, systems, or programs.

GHG Project

A specific activity or set of activities intended to reduce GHG emissions, increase the storage of carbon,
or enhance GHG removals from the atmosphere A GHG project may be a stand-alone project, or a
component of a larger non-GHG prOJect

GHG Protocol Initiative and GHG Protocol (GHG Protocol)

A multi-stakeholder partnership of businesses, nongovernmental organisations, governments, academics,
and others convened by the World Business Council for Sustainable Development and the World
Resources Institute to design and develop internationally accepted GHG accounting and reporting
standards and/or protocols, and to promote their broad adoption. M

A multi-stakeholder collaboration convened by the World Resources Institute and the World Business
Council for Sustainable Development to desgn develop and promote the use of an international standard
for calculating and reporting business GHGs.

GHG Reductions

A decrease in GHG emissions or an increase in removal or storage of GHGs from the atmosphere,
relative to baseline emissions. Primary effects will result in GHG reductions, as will some secondary
effects. A project activity’s total GHG reductions are quantified as the sum of its associated primary
effect(s) and any significant secondary effects (which may involve decreases or countervailing increases
in GHG emissions). A GHG prOJects total GHG reductions are quantified as the sum of the GHG
reductions from each project activity."

GHG Sink
Any process that removes GHG emissions from the atmosphere and stores them.

GHG Source
Any process that releases GHG emissions into the atmosphere.

1

(1
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Global warming potential (GWP)
A factor describing the radiative forcmg impact (degree of harm to the atmosphere) of one unit of a given
GHG relative to one unit of COz

Green power

Includes renewable energy sources and specific clean energy technologies that reduce GHG emissions
relative to other sources of energy that supply the electric grid. Includes solar photovoltaic panels,
geothermal energy, landfill gas, and wind turbines.®

Greenhouse gases (GHGs)

Greenhouse gases are gases that absorb and emit radiation at specific wavelengths within the spectrum
of infrared radiation emitted by the Earth’s surface, the atmosphere, and clouds. The six main GHGs
whose emissions are human-caused are: carbon dioxide (CO,); methane (CHy); mtrous oxide (N,O);
hydrofluorocarbons (HFCs); perfluorocarbons (PFCs); and sulphur hexafluoride (SFG)

The gases listed in Annex | of the Directive.?

For the purposes of this standard/guidance, GHGs are the six gases listed in the Kyoto Protocol: carbon
dioxide (CO,), methane (CHy,), nltrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs),
and sulphur hexafluoride (SFG)

Heating value

The amount of energy released when a fuel is burned completely. Care must be taken not to confuse
higher heating values (HHVs), used in the US and Canada, and lower heating values, used in all other
countries (for further deta|ls refer to the calculation tool for stationary combustion available at
www.ghgprotocol. org)

Indirect GHG emissions

Emissions or removals that are a consequence of a project activity, but occur at GHG sources or sinks
not owned or controlled by the project developer.”

Emissions that are a consequence of the activities of the reporting company, but occur from sources
owned or controlled by another company

Installation

A stationary technical unit where one or more activities listed in Annex | are carried out and any other
directly associated activities which have a technical connection with the activities carried out on that site
and which could have an effect on emissions and pollution. @

Intergovernmental Panel on Climate Change (IPCC)

International body of climate change scientists. The role of the IPCC is to assess the scientific, technical
and socio-economic |nformat|on relevant to the understanding of the risk of human-induced climate
change (www.ipcc. ch)

Inventory

A list of an organization's GHG emissions and sources.”

Inventory quality

The extent to which an inventory provides accurate information.

JI Joint Implementation

Refers to emission reduction projects jointly implemented by entities within different industrial nations. JI
is an extenS|on of the concept developed in the Activities Implemented Jointly pilot that ends in 2000
(CO2e.com).®)

Kyoto Protocol

A protocol to the International Convention on Climate Change - once entered into force it will require
countries listed in its Annex B (developed nat|ons) to meet reduction targets of GHG emissions relative to
their 1990 levels during the period 2008- 12.4

Leakage

Indirect effect of emission reduction policies or activities that lead to a rise in emissions elsewhere (e.g.
fossil fuel substitution leads to a decline in fuel prices and a rise in fuel use elsewhere). For land use
change and forestry activities, leakage can be defined as the unexpected loss of estimated net carbon
sequestered. Specific to CDM/AIJ/JI projects in both forestry and energy sectors, leakage can be a result
of unexpected effects including unforeseen circumstances, improperly defined baselme |mproperly
defined project lifetime or project boundaries, and inappropriate project design (CSDA, 2002).?

ICER Long-term Certified Emission Reduction unit
These are tradable units generated by Projects that enhance removals of greenhouse gases from the
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atmosphere in Non-Annex | Parties under the CDM. ICERs expire at the end of the crediting period of the
Project (though these crediting periods may be renewed such that the Project may continue for up to 60
years). ICERs may be counted by Annex | Parties towards compliance with their emissions target and are
equal to one tonne of carbon dioxide equivalent gases. “)

Legal Requirements

ny mandatory laws or regulations that directly or indirectly affect GHG emissions associated with a project
activity or its baseline candidates, and that require technical, performance, or management actions. Legal
requirements may involve the use of a specific technology (e.g., gas turbines instead of diesel
generators), meeting a certain standard of performance (e.g., fuel efficiency standards for vehicles), or
managing operations according to a certain set of criteria or practices (e.g., forest management
practices).!”

LULUCF
Land Use, Land-Use Change and Forestry.®

Market Response
he response of alternative providers or users of an input or product to a change in market supply or
demand caused by the project activity."

Mobile combustion
Burning of fuels by transportation devices such as cars, trucks, trains, aeroplanes, ships etc.?

New entrant

Any installation carrying out one or more of the activities indicated in Annex I, which has obtained a
greenhouse gas emissions permit or an update of its greenhouse gas emissions permit because of a
change in the nature or functioning or an extension of the installation, subsequent to the notification to the
Commission of the national allocation plan.?

Non-Annex 1 countries
Defined in the International Convention on Cllmate Change as those countries not taking on emissions
reduction obligations (see also Annex 1 countrles)

Offset
An emissions reduction achieved by undertaking a GHG reduction project.(‘”

One-Time Effects
Secondary effects related to the constructlon installation, and establishment or the decommissioning and
termination of the project act|V|ty

Operator
Any person who operates or controls an installation or, where this is provided for in national Ieglslatlon to
whom decisive economic power over the technical functioning of the installation has been delegated

Organic growth/decline
Increases or decreases in GHG em|SS|ons as a result of changes in production output, product mix, plant
closures and the opening of new plants

Outsourcing

The contracting out of activities to other businesses.

Performance Metric

A rate that relates the level of consumption of relevant inputs to the level of production for different
baseline candidates, or that relates GHG emissions to the size or capaC|t of different baseline
candidates. Performance metrics are used in developing performance standards.

Performance Standard

A GHG emission rate used to determine baseline emissions for a particular type of project activity. A
performance standard may be used to estimate baseline emissions for any number of similar project
activities in the same geographic area."

Performance Standard Procedure

A baseline procedure that estimates baseline emissions using a GHG emission rate derived from a
numerical analysis of the GHG emission rates of all baseline candidates. A performance standard is
sometimes referred to as a multi-project baseline or benchmark because it can be used to estimate
baseline emissions for multiple project activities of the same type

Permit
A marketable instrument giving its holder the right to emit a certain quantity of GHGs.®
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Person

Any natural or legal person.?

Primary Effect
The intended change caused by a project activity in GHG emissions, removals, or stora%e associated
with a GHG source or sink. Each project activity will generally have only one primary effect.!

Process emissions

Emissions generated from manufacturing processes, such as cement or ammonia production.(‘”

Production-Based Performance Standard

A performance standard defined as a rate of GHG emissions per unit of a product or service produced by
all identified baseline candidates. This type of performance standard will generally apply to energy
efficiency, energy generation, and industrial process project activities.!"”

Project Activity

A specific action or intervention targeted at changing GHG emissions, removals, or storage. It may
include modifications or alterations to existing production, process, consumption, service, or management
systems, as well as the introduction of new systems.

Project Developer
A person, company, or organisation developing a GHG project.(”

Project GHG Accounting and Reporting
An addit(i4c)>na| module of the GHG Protocol covering GHG emissions accounting for GHG reduction
projects.

Project-Specific Procedure
A baseline procedure that estimates baseline emissions through the identification of a baseline scenario
specific to the proposed project activity.!"”

The Public
One or more persons and, in accordance with national legislation or practice, associations, organisations
or groups of persons.®

Ratio indicator

Indicators providing information on relative performance, e.g. GHG emissions per production volume.®

Registries

A registry is a term used on the trading floor to indicate which emission reductions on offer have been
registered with an independent emission reduction registry. Each registry applies its own criteria to
determine what emissions merit registering. The registration process can vary widely from verification
against rigorous measurement protocol to simply dating the registrant’'s, as yet, unverified claims
(Co2e.com, 2001).?)

Relevant Input
Any kind of material or energy that is: (1) required to produce the product or service common to all
baseline candidates, and (2) related to the project activity’s primary effect.”

Renewable energy
Energy taken from sources that are inexhaustible, e.g. wind, solar and geothermal energy, and biofuels.

Reporting
Presenting data to internal management and external users such as regulators, shareholders, the general
public or specific stakeholder groups.(4)

Reporting for control
An approach for setting organizational boundaries. This requires reporting 100 percent of GHG emissions
from controlled entities/facilities.”’

Reporting for equity share
An approach for setting organizational boundaries. This requires reporting the equity share equivalent of
GHG emissions from entities/facilities under control and significant influence.

RMU Removal units

These are tradable units generated on the basis of removals of greenhouse gases from the atmosphere
through LULUCF activities under Articles 3.3 and 3.4 of the Kyoto Protocol. They may be counted by
Annex | Parties towards compliance with their emissions target and are equal to one tonne of carbon
dioxide equivalent gases.(‘”
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Retrofit Project
Any GHG project that involves modifying existing equipment, or replacing existing equipment with new
parts, devices, or systems.”

Scope

Defines the operational boundaries in relation to indirect and direct GHG emissions.®

Scope 1 inventory

A reporting organization's direct GHG emissions. “

Scope 2 inventory

A reporting organization's emissions from imports of electricity, heat, or steam. “

Scope 3 Inventory
A reporting organization's indirect emissions other than those covered in scope 2.4

Secondary Effect

An unintended change caused by a project activity in GHG emissions, removals, or storage associated
with a GHG source or sink. Secondary effects may be “positive” (i.e., resulting in GHG reductions) or
“negative” (i.e., resulting in GHG emissions). )

Sector specific calculation tools
A GHG calculation tool that addresses GHG sources that are unlque to certain sectors, e.g. process
emissions from aluminium production (see also Calculation tools).“

Sequestration
The uptake and storage of CO,. CO, can be sequestered by plants and in underground/deep sea
reservoirs.

Significant influence

For definition, refer to Chapter 3 of the Corporate Standards: Setting organizational boundaries. @

Significant threshold

A qualitative or quantitative criteria used to define a significant structural change. It is the responsibility of
the company/verifier to determine the 'significant threshold' for considering base year emissions
adjustment. In most cases the 'significant threshold' depends on the use of the information, the
characteristics of the company, and the features of structural changes."

Sink
Place where carbon is stored, mostly used for forests and underground/deep sea reservoirs of CO,.

Source

Any process or activity, which releases GHGs into the atmosphere.

Static Baseline Emissions

Baseline emission estimates that do not change over the valid time length of the baseline scenario.”

Stationary combustion
Burning of fuels to generate electricity, steam or heat.

Stringency Level

A GHG emission rate that is more restrictive than the average GHG emission rate of all baseline
candidates. Stringency Ievels may be specified as a GHG emission rate corresponding to a certain
percentile (better than the 50" percentile) or to the lowest- em|tt|ng baseline candidate. Stringency levels
are defined in the course of developing a performance standard.”

Structural change

A significant change in the size or kind of operation of a business case. “

Temporal Range

A contiguous time period that helps define the final list of baseline candidates. The temporal range can be
defined by a number of factors, such as the dominance of a single technology for an extended period of
time, the diversity of options in a sector or region, and/or a discrete change in an area’s or a region’s
policy, technology, practice, or resource.

tCER Temporary Certified Emission Reduction unit

These are tradable units generated by Projects that enhance removals of greenhouse gases from the
atmosphere in Non-Annex | Parties under the CDM. tCERs expire at the end of the Commitment Period
subsequent to the Commitment Period within which they were issued. tCERs may be counted by Annex |
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Parties towards compllance with their emissions target and are equal to one tonne of carbon dioxide
equivalent gases.”

Time-Based Performance Standard

A performance standard defined as a rate of GHG emissions per unit of time and unit of size or capacity
of the baseline candidates. This type of performance standard will generally apply to project activities
involving storage or removals of CO, by biological processes, fugitive emissions and waste emissions. t

Uncertainty
The likely difference between a reported value and a real value.”

Upstream/Downstream Effects
Secondary effects associated with the inputs used (upstream) or the products produced (downstream) by
a project actlwty

Valid Time Length for the Baseline Scenario

The time period over which baseline emission estimates, derived from a baseline scenario or
performance standard, are considered valid for the purpose of quantifying GHG reductions. Once the
valid time length for the baseline scenario expires, either no further GHG reductions are recognlzed for
the project activity, or a new (revised) baseline scenario or performance standard must be identified."

Value chain module
An additional module of the GHG Protocol covering GHG emissions accounting for activities happening
upstream and downstream from a business. This is work in progress.(‘”

Validation and Verification

Verification is often undertaken during a due diligence process in a buy/sell transaction. It provides
independent assurance that actual or expected emission reductions have been/will be achieved from an
emission reduction project during a specified period. The level of assurance provided will depend on the
procedures undertaken by the independent verifier, the scope of which is usually agreed by the
transacting partles

Verification

The systematic examination of greenhouse gas emissions information, using audit-based skills by an
independent third party. Verification involves analytical review of a data acquisition process, assessment
and testing of internal controls, and the validation of data. Verification will be a key step towards
certification. Certification is the final stage of the emissions reduction process, when project reduction
activity transforms into a commodity (emission credits or allowances). Kyoto compliant certification will
only truly begzln with the establishment of various rules and modalities within the Kyoto Protocol process
(CO2e.com).

Verification is the objective and independent assessment of whether the reported GHG inventory properly
reflects the GHG |mpact of the company in conformance with the pre-established GHG accounting and
reporting standards.“

Voluntary Initiatives and Other Programs

A number of other voluntary initiatives exist that all work towards reducing greenhouse gas emissions.
These initiatives operate in the absence of any government regulation mandating emission reductions.
There are also a number of programs that have been initiated to determine how emission reduction
programs may operate or how best to achieve emission reductions or to facilitate the establishment of
emission trading schemes.®

Sources:

1 The GHG Protocol for Project Accounting (Biblio 21)
2 European Directive 2003/87 (Biblio 1)

3 Review of Existing Schemes and Initiatives (Biblio 19)

4 http://www.ghgprotocol.org/templates/GHG5/layout.asp?type=p&Menuld=0TEz
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2.5. Organisations
2.5.1. GHG Protocol®
2.5.1.1. The GHG Protocol Initiative

The Greenhouse Gas Protocol Initiative (GHG Protocol) aims at harmonizing GHG accounting and
reporting standards internationally to ensure that different trading schemes and other climate related
initiatives adopt consistent approaches to GHG accounting. The development of these standards and
corresponding tools has become increasingly relevant since the ratification of Kyoto and the development
of national, and other relevant GHG emissions trading schemes both within and outside of the Kyoto
framework.

The GHG Protocol is a broad international coalition of businesses, non-governmental organizations
(NGOs), government and inter-governmental organizations. It operates under the umbrella of the World
Business Council for Sustainable Development (WBCSD) and the World Resources Institute (WRI), and
brings together leading experts on greenhouse gas emissions to develop internationally accepted
accounting and reporting standards. The participants are working in partnership to design, disseminate
and promote the use of globally applicable accounting and reporting standards for GHG emissions.

The GHG Protocol Initiative consists of two modules:

= The Corporate GHG Accounting and Reporting Standard (Corporate Module), which helps companies
and other organizations to identify, calculate, and report GHG emissions. The corporate accounting
and reporting standard builds on the experience and knowledge of over 350 leading experts drawn
from businesses, NGOs, governments and accounting associations. It has been road tested by over
30 companies in nine countries.

= The Project GHG Accounting and Reporting Standard (Project Module) which aims at developing
accounting and reporting standards and / or general guidance for both emission reduction and land
use, land-use change and forestry (LULUCF) projects.

The GHG Protocol also provides practical tools with additional guidance to help companies calculate their
GHG emissions from various sources.

2.5.1.2. Development of the Project Module

The development of a protocol to assist companies and project developers quantify GHG emissions from
GHG reduction projects was a natural step for the GHG Protocol team after the development of the
Corporate Accounting Standard.

WRI and WBCSD were approached by a number of companies and inter-governmental organizations
with proposals to help develop a project accounting module that could help inform both project developers
and GHG program developers.

In response, GHG Protocol established a project accounting and reporting module with the aim of
developing accounting and reporting standards and/or general guidance for both emission reduction and
land use, land-use change and forestry (LULUCF) projects.

This process drew on already existing material and best practices, while seeking to resolve differences
and addressing issues that have received limited attention to date.

2.6. Schemes

There are a number of existing and emerging emissions trading schemes, registries, certification
programs, carbon funds and voluntary initiatives globally. These schemes are in various stages of
development and the level of complexity and their requirements vary quite considerably. Below is a
slightly dated, yet comprehensive review of such programs, as well as current information and links to
specific initiatives.

® www.ghgprotocol.org
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2.6.1. Cap and Trade Programs

A Cap and Trade system involves the trading of emission allowances, where the total allowance is strictly
limited or ‘capped’. A regulatory authority establishes the cap which is usually lower (50% to 85%) than
the historic level of emissions. Allowances are created to account for the total allowed emissions. Trading
occurs when an entity has excess allowances, either through actions taken or improvements made, and
sells them to an entity requiring allowances because of growth in emissions or an inability to make cost-
effective reductions. Cap and Trade programmes are closed systems, but can be modified to allow the
creations of new permits by non-capped sources in the manner of credit-based systems (CO2e.com,
2001).

There are two types of existing Cap and Trade systems, those with project reductions and those without
project reductions. Below are links to specific programs of each type.

Schemes with project reductions
« Chicago Climate Exchange
« EU Greenhouse Gas Emissions Trading Scheme (EU ETS)
« Kyoto Protocol (International)

« UK Emissions Trading Scheme (implemented by DEFRA)

« The Climate Trust (Oregon)
« Regional Greenhouse Gas Initiative (RGGI - Northeast US)

« Energy Efficiency Certificates Trading Scheme (New South Wales, Australia)

Schemes without project reductions

« European Climate Change Programme (ECCP)

« Greenhouse Gas Emissions Reduction Trading Pilot (GERT - Canada)

2.6.2. Registries

A registry is a term used on the trading floor to indicate which emission reductions on offer have been
registered with an independent emission reduction registry. Each registry applies its own criteria to
determine what emissions merit registering. The registration process can vary widely from verification
against rigorous measurement protocol to simply dating the registrant’s, as yet, unverified claims
(Co2e.com, 2001). There are a number of registries that use the GHG Protocol Corporate Standard in
establishing their own accounting and reporting standards. Below are links to several of these programs
worldwide.

« Mexico GHG Program

« California Climate Action Registry

« US EPA Climate Leaders

« WWEF Climate Savers

« World Economic Forum Global GHG Register

« European Pollutant Emission Registry

« Canadian GHG Registries

2.6.3. Carbon Funds

A Carbon Fund is a fund that is established to implement projects aimed at reducing greenhouse
emissions. The fund can be financed either by governments, companies or individuals. The projects can
then generate credits that would be eligible for an emissions trading scheme. A fund could also be
operated as a greenhouse gas reduction fund where companies can invest to offset their greenhouse gas
emissions. In the latter case investors may receive carbon credits as dividends that could then traded.
Below is a list of existing Carbon Funds.
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For instance, Hancock New Forests Australia (HNFA) operates as an investment fund that invests in
reforestation projects in Australia using native species only. These projects are related to Article 3.3 of the
Kyoto Protocol and they anticipate that the credits produced through these projects will be compatible
with the Kyoto Protocol’s RMU unit.

Prototype Carbon Fund

Partnership between 17 companies and 6 governments, managed by the World Bank, the PCF became
operational in April 2000. The Prototype Carbon Fund (PCF) operated by the World Bank funds JI and
CDM projects in countries that are signatories of the Kyoto Protocol. Projects must meet specific project
selection criteria and conform to PCF procedures to ensure high quality emission reductions. The PCF
may support projects directly or through participation in local or regional funds it helps to establish. The
minimum requirements for PCF projects are listed in Appendix 1. The aim of the PCF is to:

e lllustrate how project-based emissions reductions can promote sustainable development in
developing countries;

¢ Provide an opportunity to "learn by doing" while the guidelines for emissions trading under the
UNFCCC and/or the Kyoto Protocol are still being negotiated; and

e Demonstrate how the World Bank can mobilise new resources from both public and private sources
to assist developing countries while pursuing environmental goals.

As the first carbon fund, its mission is to pioneer the market for project-based greenhouse gas emission
reductions while promoting sustainable development and offering a learning-by-doing opportunity to its
stakeholders.

BioCarbon Fund

The World Bank has mobilized a new fund to demonstrate projects that sequester or conserve carbon in
forest and agro-ecosystems. The Fund, a public/private initiative administered by the World Bank, aims to
deliver cost-effective emission reductions, while promoting biodiversity conservation and poverty
alleviation. The Fund started operations in May 2004 and has a total capital of $53.8 million.

Community Development Carbon Fund

The CDCF provides carbon finance to small-scale projects in the poorer areas of the developing world.
The Fund, a public/private initiative designed in cooperation with the International Emissions Trading
Association and the United Nations Framework Convention on Climate Change, became operational in
July 2003. The first tranche of the CDCF is capitalized at $128.6 million with nine governments and 15
corporations/organizations participating in it and is closed to further subscriptions. The CDCF supports
projects that combine community development attributes with emission reductions to create "development
plus carbon”, and will use financial innovation to improve the lives of the poor.

UK Carbon Trust

The UK Carbon Trust is a voluntary initiative between government and industry. The Carbon Trust’'s Low
Carbon Innovation Programme (LCIP) will act in part like a venture capital company seeking a carbon
return rather than a financial return. CDM and JI projects are unlikely to be included in the program but it
may fund companies to make use of low carbon technology reduction projects.

Italian Carbon Fund

In fall 2003 the World Bank entered into an agreement with the Ministry for the Environment and Territory
of Italy to create a fund to purchase greenhouse gas emission reductions from projects in developing
countries and countries with economies in transition that may be recognized under such mechanisms as
the Kyoto Protocol's CDM and JI. The Fund is open to the participation of Italian private and public sector
entities.
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The Netherlands CDM Facility

The World Bank announced an agreement with The Netherlands in May 2002, establishing a facility to
purchase greenhouse gas emission reduction credits. The Facility supports projects in developing
countries that generate potential credits under the Clean Development Mechanism (CDM) established by
the Kyoto Protocol to the UN Framework Convention on Climate Change.

The Netherlands European Carbon Facility

The Netherlands, acting through its Ministry of Economic Affairs, the World Bank and the International
Finance Corporation (IFC) in August 2004, signed an agreement appointing the World Bank and the IFC
as Trustees of the Netherlands European Carbon Facility, in order to purchase greenhouse gas emission
reductions for the benefit of the Netherlands. The Facility purchases emission reductions from JI projects
only, i.e. from projects located in countries with economies in transition.

Danish Carbon Fund

The Danish Carbon Fund (DCF) was established in January 2005 with two public sector participants (the
Ministry of Foreign Affairs of Denmark and the Ministry of the Environment of Denmark) and two private
sector participants (Elsam Kraft and Energi E2). In the summer of 2005, three other private sector
participants (Aalborg Portland, Nordjysk Elhandel, and Maersk Olie og Gas) joined the DCF, increasing
the Fund’s capital from 46.3 million euros in January 2005 to 57.985 million euros in August 2005.

Spanish Carbon Fund

The Spanish Carbon Fund was created in 2004 in an agreement between the Ministries of Environment
and Economy of Spain and the World Bank. This fund was established to purchase greenhouse gas
emission reductions from projects developed under the Kyoto Protocol to mitigate climate change while
promoting the use of cleaner technologies and sustainable development in developing countries and
countries with economies in transition.

Umbrella Carbon Facility

The UCF is an aggregating facility to pool funds from existing IBRD-managed carbon funds and other
participants for the purchase of emission reductions from large projects. The Facility would have multiple
tranches, with the First Tranche dedicated to purchasing Certified Emission Reductions (CERs) from the
China HFC-23 projects.

Australian Greenhouse Gas Abatement Program (GGAP)

The Australian Greenhouse Gas Abatement Program (GGAP) is a major Government initiative to assist
Australia in meeting its commitments under the Kyoto Protocol. The objective of GGAP is to reduce
Australia's net greenhouse gas emissions by supporting activities that are likely to result in substantial
emission reductions or substantial sink enhancement, particularly in the first commitment period under the
Kyoto Protocol (2008-2012). Four hundred million dollars has been allocated to the Program between
2000-2001 to 2003-2004. GGAP is targeting opportunities for large-scale, cost-effective and sustained
abatement across the economy and will only support projects that will result in quantifiable and additional
abatement not expected to occur in the absence of GGAP funding. Priority will be given to projects that
will deliver reductions exceeding 250,000 tonnes of carbon dioxide equivalents (CO,e) per annum.
Projects that do not meet this threshold but meet other criteria to a high degree may be selected.

In keeping with the Government's commitment to reduce greenhouse gas emissions through cost-
effective actions that minimise the burden for business and the community, GGAP will seek out projects
with a low cost for each tonne of emissions that is reduced or avoided. GGAP employs a competitive
selection process, with two key cost-effectiveness indicators informing project selection: GGAP funds per
metric tonne of reasonably assured and additional CO.e estimated to be reduced in 2008-2012; and net
national cost per metric tonne of reasonably assured and additional CO.e estimated to be abated in
2008-2012.
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Projects funded under GGAP are also expected to provide complementary benefits, for example
opportunities for rural and regional Australia, ecologically sustainable development, employment growth,
the use of new technologies and innovative processes, and non-government investment.

Natsource’s C-Tech

Natsource’s C-Tech fund is another carbon fund and considers emission reduction projects in developed
countries. LULUCF projects are not eligible though.

Hancock Timber Resource Group

Hancock Timber Resource Group (HTRG) was founded in 1985 and is based in Boston, Massachusetts.
It develops and manages globally diversified timberland portfolios for public and corporate pension plans,
high net-worth individuals, and foundations and endowments. As of December 31, 2005, assets under
management totalled $5.2 billion. These assets are located in North America, Australia, New Zealand,
and Brazil.

2.6.4. Certification Programs

Certification Programs are programs where companies and organisations receive recognition for their
efforts to reduce greenhouse gas emissions. This certification can be used to brand their products or
company as climate friendly. Below are links to two existing certification programs.

« Climate Neutral Network

e Future Forests

2.6.5. Other Schemes and Initiatives

A number of other voluntary initiatives exist that all work towards reducing greenhouse gas emissions.
These initiatives operate in the absence of any government regulation mandating emission reductions.
There are also a number of programs that have been initiated to determine how emission reduction
programs may operate or how best to achieve emission reductions or to facilitate the establishment of
emission trading schemes. Below is a list of existing voluntary initiatives.

« Canadian Tradable Permits Working Group (TPWG)

« Canada's National Climate Change Process

« Canada's Baseline Protection Initiative

2.7. 1SO 14064

From the previous developments, it's clear that he community must use uniform methods for the
calculation and the registration of the GHG emissions. It has been done with the ISO 14064 norm, which
is organised in 3 parts:

= |SO 14064-1: Specification with guidance at the organization level for quantification and reporting of
greenhouse gas emissions and removals

= |SO 14064-2: Specification with guidance at the project level for quantification, monitoring and
reporting of greenhouse gas emission reductions or removal enhancements

= SO 14064-3: Specification with guidance for the validation and verification of greenhouse gas
assertions

The present report is focused on the application of the Kyoto Protocol to SHW landfilling. When
abandoned in dumpsites or disposed in landfills, the SHW decompose and produce biogas mainly
composed of methane and carbon dioxide. It's a GHG emission. When a landfill is equipped with a biogas
collection system and a combustion equipment, the methane of the biogas is transformed in carbon
dioxide and steam. As the methane has a global warming potential (GWP) of 21 times the carbon dioxide,
there's a reduction of the greenhouse effect of the emitted gases. The GWP is mass-based. It means that
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1 tonne CH, is equivalent to 21 tonnes CO,. Caution: tonnes of biogas are not tonnes of methane. A lot of
studies on landfill biogas give production of biogas in Nm® (Normo-cubic meters: cubic meters in the
standard conditions of pressure (1 atmosphere) and temperature (20°C)) of biogas or Nm?® of methane,
with a volumetric rate between 40-60% methane in the biogas.

So all efforts aiming at the disposal of SHW in sanitary landfills equipped with biogas collection constitute
a greenhouse gas emission reduction, in comparison with the former practice. The former practice must
be valuated in GHG emissions at the reference year. The new practice constitutes a reduction of
emissions, and so, at the country level, a right to emit for other organisations within the limit of the
reference year.

This part will clarify the conditions for an access to the international market of carbon rights, as they are
defined in the international standard. The text issued from the standard is in italic.

Design and develop . .
organisational GHG Design andrlmplttement GHG
inventories projects
GHG inventory GHG project
documentation and documentation and
reports reports

Requirements

GHG
programme of
Intended users

GHG assertion GHG assertion

Validation and/or
. verification

Verification

ISO 14064-3

Verification process Validation and verification process

For example ISO 14065

Programme Requirements for Programme
specific validation or verification specific
bodies

Figure 1 Relationships between the parts of ISO 14064
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2.7.1. 1SO 14064-1 Specification with guidance at the organization level for
quantification and reporting of greenhouse gas emissions and removals

2.71.1. 3 Principles

The application of principles is fundamental to ensure that GHG-related information is a true and fair
account.

2.71.2. 4 GHG inventory design and development

A company, either public or private, can operate several landfills. The company is an "organisation" and
the landfills are the "facilities".

The organization shall consolidate its facility-level GHG emissions and removals by one of the following
approaches:

a) control: the organization accounts for all quantified GHG emissions and/or removals from facilities over
which it has financial or operational control; or

b) equity share: the organization accounts for its portion of GHG emissions and/or removals from
respective facilities.

The organization shall establish and document its operational boundaries. The establishment of
operational boundaries includes identifying GHG emissions and removals associated with the
organization's operations, categorizing GHG emissions and removals into direct emissions, energy
indirect emissions and other indirect emissions. It includes choosing which of the other indirect emissions
will be quantified and reported. The organization shall explain any changes to its operational boundaries.

The organization shall quantify direct GHG emissions from facilities within its organizational boundaries.
The organization should quantify GHG removals from facilities within its organizational boundaries.

CO, emissions from the combustion of biomass shall be quantified separately.

2.7.1.21. 4.3 Quantification of GHG emissions and removals

271.21.1. 4.3.1 Quantification steps and exclusions

Within its organizational boundaries, the organization shall quantify and document GHG emissions and
removals by completing, as applicable, the following steps:

a) identification of GHG sources and sinks (2.7.1.2.1.2);

b) selection of quantification methodology (2.7.1.2.1.3);

d) selection or development of GHG emission or removal factors (2.7.1.2.1.5);
e) calculation of GHG emissions and removals (2.7.1.2.1.6).

The organization may exclude from quantification direct or indirect GHG sources or sinks whose
contribution to GHG emissions or removals is not material or whose quantification would not be
technically feasible or cost effective.

The organization shall explain why certain GHG sources or sinks are excluded from quantification.

2.71.21.2. 4.3.2 Identification of GHG sources and sinks
The organization shall identify and document GHG sources contributing to its direct GHG emissions.

If the organization quantifies GHG removals, the organization shall identify and document GHG sinks
contributing to its GHG removals.

The organization shall document the biogas production of the landfills (flows and composition).

2.71.21.3. 4.3.3 Selection of quantification methodologies

The organization shall select and use quantification methodologies that will reasonably minimize
uncertainty and yield accurate, consistent and reproducible results.
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The equipment of the landfill will include an equipment of continuous measure and registration of the
production of biogas implemented on the collection network: volumetric stream, temperature, pressure,
and rate of methane.

2.71.21.4. 4.3.4 Selection and collection of GHG activity data
Not useful

2.71.21.5. 4.3.5 Selection or development of GHG emission or removal factors

The organization shall explain its selection or development of GHG emission or removal factors, including
identification of their origin and appropriateness for the intended use for the GHG inventory.

The company shall describe the system transforming CH,4 into CO, (flare, furnace or boiler, electricity
power generator) and its efficiency.

2.71.2.1.6. 4.3.6 Calculation of GHG emissions and removals

The organization shall calculate GHG emissions and removals in accordance with the quantification
methodology selected (see 2.7.1.2.1.3).

The company will calculate the mass of CH, in tonnes and the equivalent mass of CO,e in tonnes with
the coefficient GWP (Global Warming Potential) of 21.

2.7.1.3. 5 GHG inventory components
271.31. 5.1 GHG emissions and removals

The organization shall document the following, where quantified in accordance with Clause 4, separately
at facility and organization levels:

— direct GHG emissions for each GHG;

— GHG removals;

— energy indirect GHG emissions;

— other indirect GHG emissions;

— direct CO, emissions from the combustion of biomass.

The organization shall use tonnes as the unit of measure and shall convert the quantity of each type of
GHG to tonnes of CO2e using appropriate GWPs.

NOTE 2 Annex C includes GWPs produced by the Intergovernmental Panel on Climate Change.

The mechanism is a removal of GHG by transformation of CH, into CO, because the GWP of CH, is 21.
A subsidiary question is that this transformation (combustion) should not generate N,O with a GWP of
210.

2.71.3.2. 5.2 Organizational activities to reduce GHG emissions or increase GHG removals

2.7.1.3.2.1. 5.2.1 Directed actions

The organization may plan and implement directed actions to reduce or prevent GHG emissions or
increase GHG removals.

The organization may quantify GHG emission or removal differences attributable to the implementation of
directed actions. GHG emission or removal differences resulting from directed actions will usually be
reflected in the organization's GHG inventory, but may also result in GHG emission or removal
differences outside GHG inventory boundaries.

If quantified, the organization should document its directed actions.

If reported, the organization shall report directed actions and associated GHG emission or removal
differences separately and shall describe
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a) the directed action,
b) the spatial and temporal boundaries of the directed action,
c¢) the approach used to quantify GHG emission or removal differences, and

d) the determination and classification of GHG emission or removal differences attributable to directed
actions as direct, indirect or other types of GHG emissions or removals.

The biogas can be burnt in three classes of equipments: flares, furnaces and boilers, engines for
electricity production. The exhaust gases of these equipments must be analysed in aim to quantify the
methane and the N,O that could be emitted to atmosphere.

For flares, it must be decided a procedure of control: frequency of the samplings, methodology of
sampling, analyses.

For furnaces and boilers, there's a chimney that can be equipped with a continuous analyser of the main
gases. It's the same for the engine exhausts that can be additionally equipped with a catalytic converter
reducing un-burnt and NOx.

The norm indicates as example of directed action the " fuel switching or substitution". Biogas can be used
as fuel for vehicles engines or other purposes but it could not be accounted twice for GHG reduction and
these efforts seem to be relevant of energy saving and not GHG reduction.

2.71.3.3. 5.3 Base-year GHG inventory

2.71.3.3.1. 5.3.1 Selection and establishment of base year
The organization shall establish an historical base year for GHG emissions and removals for comparative
purposes or to meet GHG programme requirements or other intended uses of the GHG inventory.

If sufficient information on historical GHG emissions or removals is not available, the organization may
use its first GHG inventory period as the base year.

In establishing the base year, the organization

a) shall quantify base-year GHG emissions and removals using data representative of the organization's
activity, typically single-year data, a multi-year average or a rolling average,

b) shall select a base year for which verifiable GHG emissions or removals data are available,
c¢) shall explain the selection of the base year, and

d) shall develop a GHG inventory for the base year consistent with the provisions of this part of ISO
14064.

The organization may change its base year, but shall explain any change to the base year.

According to the Kyoto Protocol, Ukraine is a country "undergoing the process of transition to a market
economy". According to Article 3 §5 & §7, the historical base year or period for the implementation of its
commitments is 1990 and according to Annex B, for the first quantified emission limitation and reduction
commitment period, from 2008 to 2012, its assigned amount is 100%.

Anyway, the directed action or the project is based on the fact that the usual way to dispose today the
household waste should emit methane to atmosphere and that the biogas collection and combustion will
reduce the GHG emissions. So it should be interesting to estimate the production of household waste at
the national level in 1990 and to compare with the today's production. The same should be done for the
composition of the household waste and we dispose of the official figures of 1987.

2.71.3.3.2. 5.3.2 Recalculation of GHG inventory

The organization shall not recalculate its base-year GHG inventory to account for changes in facility
production levels, including the closing or opening of facilities.

The organization should document base-year recalculations in subsequent GHG inventories.
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2.71.3.4. 5.4 Assessing and reducing uncertainty

The organization should complete and document an uncertainty assessment for GHG emissions and
removals, including the uncertainty associated with emission and removal factors.

The organization may apply the principles and methods of Reference [5] in completing the uncertainty
assessment.

The equipment of the biogas collection and combustion will include analysers and counters, so the
uncertainty assessment will be based on the uncertainty of these equipments.

2.71.4. 6 GHG inventory quality management
2.71.41. 6.1 GHG information management

271.41.1. 6.1.1 Principles
The organization shall establish and maintain GHG information management procedures that

a) ensure conformance with the principles of this part of ISO 14064,

b) ensure consistency with the intended use of the GHG inventory,

¢) provide routine and consistent checks to ensure accuracy and completeness of the GHG inventory,
d) identify and address errors and omissions, and

e) document and archive relevant GHG inventory records, including information management activities.

271.41.2. 6.1.2 Information management procedure
The organization’s GHG information management procedures should consider the following:

a) identification and review of the responsibility and authority of those responsible for GHG inventory
development;

b) identification, implementation and review of appropriate training for members of the inventory
development team;

¢) identification and review of organizational boundaries;
d) identification and review of GHG sources and sinks;

e) selection and review of quantification methodologies, including GHG activity data and GHG emission
and removal factors that are consistent with the intended use of the GHG inventory;

f) a review of the application of quantification methodologies to ensure consistency across multiple
facilities;

g) use, maintenance and calibration of measurement equipment (if applicable);

h) development and maintenance of a robust data-collection system;

i) reqular accuracy checks;

J) periodic internal audits and technical reviews;

k) a periodic review of opportunities to improve information management processes.

This procedure is comparable to the ISO 9000 usual procedures. About the point g) the calibration of the
gas analysers supposes to dispose of "gauge samplings" of gases mix.

2.71.42. 6.2 Document retention and record keeping

The organization shall establish and maintain procedures for document retention and record keeping. The
organization shall retain and maintain documentation supporting the design, development and
maintenance of the GHG inventory to enable verification. The documentation, whether in paper,
electronic or other format, shall be handled in accordance with the organization's GHG information
management procedures for document retention and record keeping.

This procedure is comparable to the ISO 9000 usual procedures.
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2.7.1.5. 7 Reporting of GHG
271.51. 7.1 General

The organization should prepare a GHG report to facilitate GHG inventory verification, participation in a
GHG programme, or to inform external or internal users. GHG reports should be complete, consistent,
accurate, relevant and transparent. The organization should determine the content, structure, public
availability and methods of dissemination of GHG reports, based on requirements of the applicable GHG
programme, internal reporting needs and the needs of intended users of the report.

If the organization makes a public GHG assertion claiming conformance to this part of ISO 14064, the
organization shall make available to the public a GHG report prepared in accordance with this part of ISO
14064 or an independent third-party verification statement related to the GHG assertion. If the
organization's GHG assertion has been independently verified, the verification statement shall be made
available to intended users.

The best is to establish a national or regional third-party verification organisation in charge of the
reporting and the publication of the reports for all the landfills.

2.71.5.2. 7.2 Planning the GHG report
The organization should consider and document the following in planning its GHG report:

a) purpose and objectives of the report in the context of the organization’s GHG policies, strategies or
programmes and applicable GHG programmes;

b) intended use and intended users of the report;

c¢) overall and specific responsibilities for preparing and producing the report;
d) frequency of the report;

e) period for which the report is valid;

f) report format;

g) data and information to be included in the report;

h) policy on availability and methods of dissemination of the report.

A yearly report should be published during the first quarter of the following year. A summary (2 pages)
should be widely disseminated toward the population.

2.71.5.3. 7.3 GHG report content

2.71.53.1. 7.3.1 Methodology

The organization’s GHG report shall describe the organization’s GHG inventory and shall include the
following:

a) description of the reporting organization;,

b) person responsible;

¢) reporting period covered;

d) documentation of organizational boundaries (2.7.1.2.1);

e) direct GHG emissions, quantified separately for each GHG, in tonnes of CO.e (2.7.1.2.1.2);
g) if quantified, GHG removals, quantified in tonnes of COe (2.7.1.2.1.2);

j) the historical base year selected and the base-year GHG inventory (2.7.1.3.3.1);

) reference to, or description of, quantification methodologies including reasons for their selection
(2.7.1.2.1.3);

m) explanation of any change to quantification methodologies previously used (2.7.1.2.1.3);

n) reference to, or documentation of, GHG emission or removal factors used (2.7.1.2.1.5);



Capacity Building in Donetsk Oblast for Waste Management - Ukraine REPORT: Carbon rights for landfills funding

Consortium SOGREAH — GKW Consult - ADEME Page 32 of 169

o) description of the impact of uncertainties on the accuracy of the GHG emissions and removals data
(2.7.1.3.4);

p) a statement that the GHG report has been prepared in accordance with this part of ISO 14064;

q) a statement describing whether the GHG inventory, report or assertion has been verified, including the
type of verification and level of assurance achieved.

From a) to p), this part of the report should be standard.

2.71.53.2. 7.3.2 Figures
The organization should consider including in the GHG report:

a) a description of the organization’s GHG policies, strategies or programmes;

¢) if appropriate, description of directed actions and attributable GHG emission or removal differences,
including those occurring outside organizational boundaries, quantified in tonnes of COe (2.7.1.3.2.1);

e) as appropriate, a description of applicable GHG programme requirements;
f) GHG emissions or removals disaggregated by the facility;
g) if quantified, other indirect GHG emissions, quantified in tonnes of COe (2.7.1.2.1.4);

h) uncertainty assessment description and results, including measures to manage or reduce uncertainties
(2.7.1.3.4);

J) assessment of performance against relevant internal and/or external benchmarks, as appropriate;

k) description of GHG information management and monitoring procedures (2.7.1.5.1).

2.71.6. 8 Organization's role in verification activities
2.71.6.1. 8.1 General

The overall aim of verification is to review impartially and objectively the reported GHG emissions and
removals or GHG assertion against the requirements of ISO 14064-3. On a regular basis, the
organization should

a) prepare and plan for verification in accordance with 2.7.1.6.2 and 2.7.1.6.3 respectively,

b) determine an appropriate level of assurance based on the requirements of the intended user of the
GHG inventory, taking into account relevant requirements of applicable programmes, and

¢) conduct verification consistent with the needs of the intended user and the principles and requirements
of ISO 14064-3.

The key-point is that the figures of GHG removals are measured by a set of equipments. The measures
must be reliable so these equipments must be checked, controlled and protected against any falsification.

2.71.6.2. 8.2 Preparing for verification

In preparing for verification, the organization should

a) develop a verification scope and objectives,

b) review, as applicable, requirements of this part of ISO 14064,

c) review applicable organizational or GHG programme verification requirements,

d) determine the level of assurance required,

e) agree to verification objectives, scope, materiality and criteria with the verifier,

f) ensure that the roles and responsibilities of appropriate staff are clearly defined and communicated,
g) ensure that the organization’s GHG information, data and records are complete and accessible,

h) ensure that the verifier has appropriate competence and qualifications, and

i) consider the content of the verification statement.
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2.7.1.6.3. 8.3 Verification management

2.7.1.6.3.1. 8.3.1 Verification plan for the organization
The organization should develop and implement a verification plan that includes the following:

a) the verification process, scope, criteria, level of assurance and verification activities as agreed with the
verifier;

b) roles and responsibilities for implementing and maintaining the plan;
c) resources necessary to achieve planned outcomes;

d) data sampling and custody procedures;

e) maintenance of necessary documentation and records;

f) processes for monitoring and reviewing the plan;

g) appointment of competent verifiers.

2.7.1.6.3.2. 8.3.2 Verification process
The organization's verification activities should address

a) agreement with the scope, objectives, criteria and level of assurance with the verifier,
b) assessment of GHG data sampling and custody procedures,
¢) internal review of the GHG verification statement against criteria, and

d) verification reporting.

2.7.1.6.3.3. 8.3.3 Competence of verifiers
The organization should ensure that all personnel involved in the verification process

a) are aware of GHG management issues,

b) understand the operations and processes that they verify,

¢) have the necessary technical expertise to support the verification process, and

d) are familiar with the contents and intent of this part of ISO 14064.

The organization should ensure that the verifier has appropriate competences as defined in ISO 14065.

The organization should select verification personnel who are administratively independent of the
operations subject to verification, to ensure objectivity and impartiality in the verification process.

2.71.6.3.4. 8.3.4 Verification statement
The organization should request from the verifier a statement that includes, as a minimum

a) a description of the objectives, scope and criteria of the verification activities,
b) a description of the level of assurance, and

c) the verifier’s conclusion indicating any qualification or limitations.

2.7.2. 1SO 14064-2 Specification with guidance at the project level for
quantification, monitoring and reporting of greenhouse gas emission
reductions or removal enhancements

2.7.21. 4 Introduction to GHG projects

The GHG project cycle is generally characterized by two main phases - a planning phase and an
implementation phase. GHG project cycle steps vary depending upon the project's scale and specific
circumstances, including applicable legislation, GHG programmes or standards. Whereas this part of ISO
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14064 specifies requirements for GHG project quantification, monitoring and reporting, a typical GHG
project cycle may include additional elements as shown in Figure 2.

Planning Implementation
Asses Consult Validate Undertake project activities
project stakeholders 6w  \___ >
concept/ before and project
feasibility/ after Terminate
rogramme establishin .
Prog e GG Initiate __project
e iect . Recognition
project plan projec Project of GHG units
activities period by the GHG
programme
A
>
Time
Present
final GHG
report
Obtain ) Periodic L
approval of Plan the Register verification Verify final
the project ~ GHG project certification and GHG emission
by the GHG project recognition reductions and
programme of GHG units removal
by the GHG enhancements
programme
Certify final
GHG emission
reductions and
removal
< Requirements included in ISO 140642 > enhancements
Describe project, determine baseline scenario, Implement procedures to monitor, quantify and report
and establish procedures to monitor, quantify andg GHG emissions, removals, storage, emission
report GHG emissions, removal $orage, reductions and removal enhancemats and verify
emission reductions and removal enhancements| GHG emission reductions, removal enhancements
and validation of GHG project and reports

Figure 2 A typical GHG project cycle
NOTE 1 Not all GHG programmes will require all the elements included in this figure.

NOTE 2 A GHG unit is a unit used for GHG accounting. Common GHG units for GHG projects are certified emission reduction units
(CER), emission reduction units (ERU), credits and offsets. GHG units are usually expressed in tonnes of CO.e.

The GHG project proponent might initially identify the project concept, design the project and evaluate its
feasibility, consult stakeholders and assess GHG programme eligibility requirements. As appropriate, the
project proponent might seek written approval of project acceptance by the applicable GHG programme
or responsible government institution.

For Ukraine, the responsible government institution is the Ministry of Ecology and Natural Resources. It
must be said that the designation of the Ukrainian national authority for the CDM doesn't appear on the
website of United Nations Framework Convention on Climate Change http://cdm.unfccc.int/DNA.

For the planning phase, this part of ISO 14064 specifies requirements for establishing and documenting a
GHG project. In planning the GHG project, the project proponent

- describes the project,
- identifies and selects GHG sources, sinks and reservoirs relevant for the project,

- determines the baseline scenario, and
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- develops procedures to quantify, monitor and report GHG emissions, removals, emission reductions and
removal enhancements.

GHG programmes may require official registration, validation and public distribution of a GHG project plan
before project implementation.

For Ukraine,

The project proponent might submit verified GHG emission reductions or removal enhancements to a
GHG programme in order to generate recognized GHG units within that GHG programme. Certification
and recognition of GHG units (e.g. credits) are beyond the scope of this part of ISO 14064.

In order to have broad and flexible application to different GHG project types and sizes, this part of ISO
14064 establishes principles and specifies process requirements rather than prescribing specific criteria
and procedures. Therefore, as shown in Figure 3, additional requirements, criteria and guidance from
relevant legislation, GHG programmes, good practice and standards are of vital importance for the
credible application of this part of ISO 14064.

ISO 14064-2
(i.e. auditable standard
requirements)

Good practice guidance
(e.g. recognized criteria, Applicable GHG
methodologies, tools and programme (e.g. additional

guidance requirements, criteria,
rules and policy)

The project proponent

Other relevant standards may consider these Stakeholder consultation
(e.g. recognized criteria, relationships to plan and o .
rules, methodologies, implement GHG project (e.g. communication with
equipment) quantification, monitoring interested parties)

and reporting

Relevant legislation

{ Markets for GHG units (e.g. regulatory
requirements)

Figure 3 Framework for the use of ISO 14064-2
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Planning phase

Implementation phase

5.1 General requirements

5.2 Describe the project Develop Update
5.3 Identify SSRs relevant for Select or establish and apply )
the project criteria and procedures
5.4 Determine the baseline Select or establish and apply

. g Update
scenario criteria and procedures
5.5 Identify SSRs for the Select or establish and apply )
baseline scenario criteria and procedures
5.6 Select relevant SSRs for Select or establish and apply )
monitoring or estimation criteria and procedures
5.7 Quantify emissions and/or Select or establish and apply Apply

removals

criteria and procedures

criteria and procedures

5.8 Quantify emission
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enhancements

Select or establish and apply
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Apply
criteria and procedures

5.9 Manage data quality

Select or establish and apply
criteria and procedures

Apply
criteria and procedures

5.10 Monitor the GHG project

Select or establish and apply
criteria and procedures

Apply
criteria and procedures

5.11 Document the GHG project

Establish
criteria and procedures

Apply
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5.12 Validation and/or
certification

Validate
the GHG project

Verify
emission reductions
or removal enhancements

5.13 Report GHG project

Establish
criteria and procedures

Apply
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Figure 4 Linkages between planning and implementation requirements
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2.7.2.2. 5 Requirements for GHG projects
2.7.2.21. 5.1 General requirements

The project proponent shall ensure the GHG project conforms to relevant requirements of the GHG
programme to which it subscribes (if any), including eligibility or approval criteria, relevant legislation or
other requirements.

In fulfilling the detailed requirements of this clause, the project proponent shall identify, consider and use
relevant current good practice guidance. The project proponent shall select and apply established criteria
and procedures from a recognized origin, if available, as relevant current good practice guidance.

It exists good practice guidance for the landfill biogas collection as Guidelines of GIEC for national
inventories of GHG (1996), the Greenhouse Gas Assessment Handbook of the World Bank (1998).

In cases where the project proponent uses criteria and procedures from relevant current good practice
guidance that derive from a recognized origin, the project proponent shall justify any departure from those
criteria and procedures.

In cases where good practice guidance from more than one recognized origin exists, the project
proponent shall justify the reason for using the selected recognized origin.

Where there is no relevant current good practice guidance from a recognized origin, the project proponent
shall establish, justify and apply criteria and procedures to fulfil the requirements in this part of ISO
14064.

2.7.2.2.2. 5.2 Describing the project

The project proponent shall describe the project and its context in a GHG project plan that includes the
following:

a) project title, purpose(s) and objective(s);
b) type of GHG project;

¢) project location, including geographic and physical information allowing the unique identification and
delineation of the specific extent of the project;

d) conditions prior to project initiation;
e) a description of how the project will achieve GHG emission reductions and/or removal enhancements;
f) project technologies, products, services and the expected level of activity;

g) aggregate GHG emission reductions and removal enhancements, stated in tonnes of COze, likely to
occur from the GHG project;

h) identification of risks that may substantially affect the project's GHG emission reductions or removal
enhancements;

i) roles and responsibilities, including contact information of the project proponent, other project
participants, relevant regulator(s) and/or administrators of any GHG programme(s) to which the GHG
project subscribes;

j) any information relevant for the eligibility of a GHG project under a GHG programme and quantification
of emission reductions or removal enhancements, including legislative, technical, economic, sectoral,
social, environmental, geographic, site-specific and temporal information;

k) a summary environmental impact assessment when such an assessment is required by applicable
legislation or regulation;

I) relevant outcomes from stakeholder consultations and mechanisms for on-going communication;

m) chronological plan for the date of initiating project activities, date of terminating the project, frequency
of monitoring and reporting and the project period, including relevant project activities in each step of the
GHG project cycle.

It's an expert job.
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2.7.2.2.3. 5.3 Identifying GHG sources, sinks and reservoirs relevant to the project

The project proponent shall select or establish criteria and procedures for identifying and assessing GHG
sources, sinks and reservoirs controlled, related to, or affected by the project.

Based on selected or established criteria and procedures, the project proponent shall identify GHG
sources, sinks and reservoirs as being

a) controlled by the project proponent,
b) related to the GHG project, or
¢) affected by the GHG project.

2.7.2.2.4. 5.4 Determining the baseline scenario

The project proponent shall select or establish criteria and procedures for identifying and assessing
potential baseline scenarios considering the following:

a) the project description, including identified GHG sources, sinks and reservoirs (see 5.3);

b) existing and alternative project types, activities and technologies providing equivalent type and level of
activity of products or services to the project;

c¢) data availability, reliability and limitations;

d) other relevant information concerning present or future conditions, such as legislative, technical,
economic, socio-cultural, environmental, geographic, site-specific and temporal assumptions or
projections.

The project proponent shall demonstrate equivalence in type and level of activity of products or services
provided between the project and the baseline scenario and shall explain, as appropriate, any significant
differences between the project and the baseline scenario.

The project proponent shall select or establish, explain and apply criteria and procedures for identifying
and justifying the baseline scenario.

NOTE A baseline scenario determined using a project-specific approach represents what would occur in
the absence of the project, whereas a GHG programme can prescribe another approach to determine the
baseline scenario, such as a performance standard (e.g. benchmark or multi-project) baseline scenario.

In developing the baseline scenario, the project proponent shall select the assumptions, values and
procedures that help ensure that GHG emissions reductions or removal enhancements are not over-
estimated.

The project proponent shall select or establish, justify and apply criteria and procedures for demonstrating
that the project results in GHG emissions reductions or removal enhancements that are additional to what
would occur in the baseline scenatrio.

2.7.2.2.5. 5.5ldentifying GHG sources, sinks and reservoirs for the baseline scenario
In identifying GHG sources, sinks and reservoirs relevant to the baseline scenario, the project proponent

a) shall consider criteria and procedures used for identifying the GHG sources, sinks and reservoirs
relevant for the project,

b) if necessary, shall explain and apply additional criteria for identifying relevant baseline GHG sources,
sinks and reservoirs, and

¢) shall compare the project's identified GHG sources, sinks and reservoirs with those identified in the
baseline scenario.

2.7.2.2.6. 5.6 Selecting relevant GHG sources, sinks and reservoirs for monitoring or estimating
GHG emissions and removals

The project proponent shall select or establish criteria and procedures for selecting relevant GHG
sources, sinks and reservoirs for either regular monitoring or estimation.
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The project proponent shall justify not selecting any relevant GHG source, sink and reservoir for regular
monitoring.

2.7.2.2.7. 5.7 Quantifying GHG emissions and/or removals

The project proponent shall select or establish criteria, procedures and/or methodologies for quantifying
GHG emissions and/or removals for selected GHG sources, sinks and/or reservoirs (see 5.6).

Based on selected or established criteria and procedures, the project proponent shall quantify GHG
emissions and/or removals separately for

a) each relevant GHG for each GHG source, sink and/or reservoir relevant for the project, and
b) each GHG source, sink and/or reservoir relevant for the baseline scenario.

When highly uncertain data and information are relied upon, the project proponent shall select
assumptions and values that ensure that the quantification does not lead to over-estimation of GHG
emissions reductions or removal enhancements.

The project proponent shall estimate GHG emissions and/or removals by GHG sources, sinks and
reservoirs relevant for the project and relevant for the baseline scenario, but not selected for regular
monitoring.

The project proponent shall establish and apply criteria, procedures and/or methodologies to assess the
risk of a reversal of a GHG emission reduction or removal enhancement (i.e. permanence of GHG
emission reduction or removal enhancement).

If applicable, the project proponent shall select or develop GHG emissions or removal factors that
- are derived from a recognized origin,

- are appropriate for the GHG source or sink concerned,

- are current at the time of quantification,

- take account of the quantification uncertainty and are calculated in a manner intended to yield accurate
and reproducible results, and

- are consistent with the intended use of the GHG report.

2.7.2.2.8. 5.8 Quantifying GHG emission reductions and removal enhancements

The project proponent shall select or establish criteria, procedures and/or methodologies for quantifying
GHG emission reductions and removal enhancements during project implementation.

The project proponent shall apply the criteria and methodologies selected or established to quantify GHG
emission reductions and removal enhancements for the GHG project. GHG emission reductions or
removal enhancements shall be quantified as the difference between the GHG emissions and/or
removals from GHG sources, sinks and reservoirs relevant for the project and those relevant for the
baseline scenario.

The project proponent shall quantify, as appropriate, GHG emission reductions and removal
enhancements separately for each relevant GHG and its corresponding GHG sources, sinks and/or
reservoirs for the project and the baseline scenario.

The project proponent shall use tonnes as the unit of measure and shall convert the quantity of each type
of GHG to tonnes of CO.e using appropriate GWPs.

NOTE Annex B contains GWPs produced by the Intergovernmental Panel on Climate Change.

2.7.2.2.9. 5.9 Managing data quality

The project proponent shall establish and apply quality management procedures to manage data and
information, including the assessment of uncertainty, relevant to the project and baseline scenario.

It means to apply the ISO 9000 procedures of data management.

The project proponent should reduce, as far as is practical, uncertainties related to the quantification of
GHG emission reductions or removal enhancements.
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2.7.2.2.10. 5.10 Monitoring the GHG project

The project proponent shall establish and maintain criteria and procedures for obtaining, recording,
compiling and analysing data and information important for quantifying and reporting GHG emissions
and/or removals relevant for the project and baseline scenario (i.e. GHG information system). Monitoring
procedures should include the following:

a) purpose of monitoring;

b) types of data and information to be reported, including units of measurement;

¢) origin of the data;

d) monitoring methodologies, including estimation, modelling, measurement or calculation approaches;
e) monitoring times and periods, considering the needs of intended users;

f) monitoring roles and responsibilities;

g) GHG information management systems, including the location and retention of stored data.

Where measurement and monitoring equipment is used, the project proponent shall ensure the
equipment is calibrated according to current good practice.

The project proponent shall apply GHG monitoring criteria and procedures on a regular basis during
project implementation.

2.7.2.2.11. 5.11 Documenting the GHG project

The project proponent shall have documentation that demonstrates conformance of the GHG project with
the requirements of this part of ISO 14064. This documentation shall be consistent with validation and
verification needs (see 5.12).

2.7.2.2.12. 5.12 Validation and/or verification of the GHG project
The project proponent should have the GHG project validated and/or verified.

If the project proponent requests validation and/or verification of the GHG project, a GHG assertion shall
be presented by the project proponent to the validator or verifier.

The project proponent should ensure that the validation or verification conforms to the principles and
requirements of ISO 14064-3.

There are two questions.

A JI project must be agreed by the Carbon Fund. It may be supposed that the Carbon Fund has experts
for the validation of the project.

But before to be transmitted to the Carbon Fund, the project must be agreed by the national authority, for
Ukraine, the Ministry of Ecology and Natural Resources. For the moment, there's no idea of the structure
or the experts who will play the role of "validator" for the Ministry.

2.7.2.2.13. 5.13 Reporting the GHG project

The project proponent shall prepare and make available to intended users a GHG report. The GHG report
- shall identify the intended use and intended user of the GHG report, and

- shall use a format and include content consistent with the needs of the intended user.

If the project proponent makes a GHG assertion to the public claiming conformance to this part of ISO
14064, the project proponent shall make the following available to the public:

a) an independent third-party validation or verification statement, prepared in accordance with ISO 14064-
3, or

b) a GHG report that includes as a minimum:
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1) the name of the project proponent;
2) the GHG programme(s) to which the GHG project subscribes;

3) a list of GHG assertions, including a statement of GHG emission reductions and removal
enhancements stated in tonnes of COe;

4) a statement describing whether the GHG assertion has been validated or verified, including the type
of validation or verification and level of assurance achieved;

5) a brief description of the GHG project, including size, location, duration and types of activities;

6) a statement of the aggregate GHG emissions and/or removals by GHG sources, sinks and
reservoirs for the GHG project that are controlled by the project proponent, stated in tonnes of CO.e,
for the relevant time period (e.g. annual, cumulative to date, total);

7) a statement of the aggregate GHG emissions and/or removals by GHG sources, sinks and
reservoirs for the baseline scenario, stated in tonnes of CO.e for the relevant time period;

8) a description of the baseline scenario and demonstration that the GHG emission reductions or
removal enhancements are additional to what would have happened in the absence of the project;

9) as applicable, an assessment of permanence;

10) a general description of the criteria, procedures or good practice guidance used as a basis for the
calculation of project GHG emission reductions and removal enhancements;

11) the date of the report and time period covered.

As the projects will be proposed to Carbon Funds, it will be verified and eventually validated by the
Carbon Fund. But can the Carbon Fund be considered as an independent third-party? Certainly not
because it may be its interest to agree a maximum of projects whatever the quality, or to refuse a
maximum of projects because its engagements are already fulfilled. So Ukraine should name (or agree)
organisations as independent third party experts for the verification of GHG projects. The problem is not
so they are independent third party that they are really expert in the matter.

2.7.2.3. Annex A

Annex A contains additional information in cases where the project proponent wishes to conform to the
United Nations Framework Convention on Climate Change (UNFCCC), Kyoto Protocol's Clean
Development Mechanism (CDM) or Joint Implementation (JI) Mechanism.

Specific eligibility requirements that have to be fulfilled by the project, the host party and investor party
under the Kyoto regime are shown in Table A.1.

Aspect |JI CDM
Regular CDM Small-scale CDM |Sinks project
Project Meet small-scale |Only afforestation and
definition. reforestation project
(Reference [6], activities are eligible. Special
Decision p. 21, treatment for small-scale

paragraph 6) CDM (Reference [7], Annex
p. 4, paragraph 1i)

Only emissions of greenhouse gases listed in Annex A of the Kyoto Protocol (Article 3 KP).

Written approval by the  |Written approval of voluntary participation of project participants,

parties involved including confirmation by the host party that the project activity assists it
(Reference [5], Annex p. |in achieving sustainable development (Reference [6], Annex p. 35,
14, paragraph 31b) paragraph 40a)

Public funding is not to result in the diversion of official development
assistance (Reference [6], Decision p. 20)

Additionality Additionality (Reference |Additionality: Additionality (Reference [71],
[6], Annex p. 34, Barriers or Annex p. 18, paragraph 12d)
paragraph 37d) quantitative

evidence
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Aspect

Ji

CDM

Regular CDM |Small-scale CDM |[Sinks project

Refrain from credits generated from nuclear facilities (JI: Reference [5],
Decision p. 5/CDM: Reference [6], Decision p. 20)

A systematic coincidence of
verification and peaks in
carbon stocks is avoided
(Reference [7], Annex p. 18,
paragraph 12e)

Projects starting as of the
year 2000 may be eligible
for crediting from 2008.
(Reference [8], Draft
Decision p. 6, paragraph
5)

Projects starting in the period between 1 January 2000 and 18 November
2004 which have not yet requested registration but have either submitted
a new methodology or have requested validation by a designated
operational entity by 31 December 2005, can request retroactive credits if
they are registered by the Executive Board by 31 December 2006 at the
latest (Reference [10], paragraph 4).

Analyse environmental |Analyse

impacts. Undertake environmental
environmental impact impacts if required
assessment if required |by the host party
by the host party or
project participants.

Analyse the socio-economic
and environmental impacts,
including impacts on
biodiversity and natural
ecosystems, and impacts
outside the project boundary
(Reference [6], Annex p. (Reference [7], Annex p. 18,
34, paragraph 37c) paragraph 12c)

Stakeholder comments and a report to the designated operational entity
on how due account was taken of any comments received (JI: Reference
[5], Annex p. 14, paragraph 32/CDM: Reference [6], p. 34, paragraph
37b)

Host  [See investor party Has designated a national authority Select and report to the

party |requirements, whereas |(Reference [5], Annex p. 11, paragraph Executive Board which
the party has as a 20a/CDM) definition of "forest" was
minimum to fulfil the chosen: a single minimum
criteria a) -d) (second tree crown cover; a single
track). If it meets all minimum land area value; or
criteria a) -g) it can use a single minimum tree height
the so-called first track value (Reference [7], Annex
and can set up own rules p. 17, paragraph 8)
for verification etc.
(Reference [5], Annex p.
13, paragraph 24)
Has ratified the Kyoto Protocol (JI: Reference [5], Annex p. 12, paragraph 21a/CDM: Reference [6],
Annex p. 32, paragraph 31a)

Investor|Has designated a focal |Has designated a national authority (Reference [6], Annex p. 32,

party |point (Reference [5], paragraph 30)

Annex p. 11, paragraph
20a)

Has ratified the Kyoto Protocol (JI: Reference [5], Annex p. 12, paragraph 21a/CDM: Reference [6],
Annex p. 32, paragraph 31a)

Has calculated its assigned amount pursuant to the rules (JI: Reference [5], Annex p. 12, paragraph
21b/CDM: Reference [6], Annex p. 32, paragraph 31b)

Has in place a national registry in accordance with the rules (JI: Reference [5], Annex p. 12,
paragraph 21d/CDM: Reference [6], Annex p. 32, paragraph 31d)

Has in place a national system for estimation of emissions in accordance with the rules. (JI:
Reference [5], Annex p. 12, paragraph 21¢/CDM: Reference [6], Annex p. 32, paragraph 31c])

Has submitted annually the most recent required inventory in accordance with the rules. (JI:
Reference [5], Annex p. 12, paragraph 21e/CDM: Reference [6], Annex p. 32, paragraph 31e)

Has submitted supplementary information on assigned amount in accordance with the rules. (JI:

Reference [5], Annex p. 12, paragraph 21f/CDM: Reference [6], Annex p. 32, paragraph 31f)
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CDM
A t (Jl . :
Spec Regular CDM Small-scale CDM |Sinks project

There is a quantitative limit:
For the first commitment
period <5 times 1% of the
host country’s base year
emissions (Reference [6],
Decision p. 22, paragraph
7b)

Table A.1 — Kyoto mechanism eligibility criteria

2.7.3. 1S0O 14064-3 Specification with guidance for the validation and verification
of greenhouse gas assertions

2.7.3.1. 3 Principles

The concept of "independent third party validator or verifier" is not in the culture inherited from Soviet
Union neither developed after independence. It's why it should be recommendable to name foreign
validators or verifiers, agreed by all the parties. The question is who will pay their work.

2.7.31.1. 3.2 Independence

Remain independent of the activity being validated or verified, and free from bias and conflict of interest.
Maintain objectivity throughout the validation or verification to ensure that the findings and conclusions
will be based on objective evidence generated during the validation or verification.

2.7.3.1.2. 3.3 Ethical conduct

Demonstrate ethical conduct through trust, integrity, confidentiality and discretion throughout the
validation or verification process.

2.7.3.1.3. 3.4 Fair presentation

Reflect truthfully and accurately validation or verification activities, findings, conclusions and reports.
Report significant obstacles encountered during the validation or verification process, as well as
unresolved, diverging opinions among validators or verifiers, the responsible party and the client.

2.7.3.1.4. 3.5 Due professional care

Exercise due professional care and judgment in accordance with the importance of the task performed
and the confidence placed by clients and intended users. Have the necessary skills and competences to
undertake the validation or verification.

NOTE The principles of independence, ethical conduct, fair presentation and due professional care are
derived from ISO 19011 and have been adapted to reflect the context of this part of ISO 14064.

2.7.3.2. 4 Validation and verification requirements
2.7.3.21. 4.1 Validators or verifiers
The validator or verifier selected to perform the validation and verification activities

a) shall demonstrate competence and due professional care consistent with their roles and
responsibilities;

b) shall be independent;

c¢) shall avoid any actual or potential conflicts of interest with the responsible party and the intended users
of the GHG information;
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d) shall demonstrate ethical conduct throughout the validation and verification;
e) shall reflect truthfully and accurately validation and verification activities, conclusion and reports;

f) shall meet the requirements of the standards or the GHG programme to which the responsible party
subscribes.

NOTE Further general guidance on appropriate knowledge, skills and competencies for validators and
verifiers is provided in A.2.2. ISO 14065 gives requirements for third-party validators or verifiers.

2.7.3.2.2. 4.2 Validation and verification process

The process for completing a validation or verification of GHG information based on Clause 4
requirements is shown in next Figure. Additional guidance on Clause 4 requirements is provided in Annex
A.
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Figure 5 Validation and verification process

2.7.3.2.3. 43 Level of assurance, objectives, criteria and scope of the validation or verification

2.7.3.2.3.1. 4.3.1 Level of assurance

The level of assurance of the validation or verification shall be agreed with the client at the beginning of
the validation or verification process.

Who is the client?
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2.7.3.2.3.2. 4.3.2 Objectives
The validator and client shall agree on the validation objectives at the beginning of the validation process.

In the validation of GHG projects, validation objectives shall include an assessment of the likelihood that
implementation of the planned GHG project will result in the GHG emission reductions and/or removal
enhancements as stated by the responsible party.

The verifier and client shall agree on the verification objectives at the beginning of the verification
process.

Who is the client?

2.7.3.2.3.3. 4.3.3 Criteria

The validator or verifier and client shall agree on the criteria of the validation or verification at the
beginning of the validation or verification process. In agreeing to the criteria, the principles of the
standards or GHG programme to which the responsible party subscribes shall be applied.

NOTE Validation or verification criteria may include those given in ISO 14064-1 or ISO 14064-2.

Who is the client?

2.7.3.2.3.4. 4.3.4 Scope

The validator or verifier and client shall agree on the validation or verification scope at the beginning of
the validation or verification process. The validation and verification scope, as a minimum, shall include
the following:

a) organizational boundaries or the GHG project and its baseline scenarios;

b) physical infrastructure, activities, technologies and processes of the organization or GHG project;
¢) GHG sources, sinks and/or reservoirs;

d) types of GHGs;

e) time period(s).

Who is the client?

2.7.3.2.3.5. 4.3.5 Materiality

The validator or verifier shall establish the materiality required by the intended users, considering
validation or verification objectives, level of assurance, criteria and scope.

All that should be defined at the national level for the landfill biogas projects.

2.7.3.2.4. 4.4 Validation or verification approach

2.7.3.2.41. 4.4.1 General

The validator or verifier shall conduct a review of the organization's or project's GHG information to
assess

- the nature, scale and complexity of the validation or verification activity to be undertaken on the client's
behalf,

- confidence in the responsible party's GHG information and assertion,
- completeness of the responsible party's GHG information and assertion, and
- the eligibility of the responsible party to participate in the GHG programme, if applicable.

If the information supplied by the responsible party is not sufficient to conduct a review of the
organization's or project's GHG information, the validator or verifier shall not proceed with the validation
or verification.
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The validator or verifier shall assess sources and the magnitude of potential errors, omissions and
misrepresentations for further validation or verification activities. The categories of potential errors,
omissions and misrepresentations assessed shall be the following:

a) the inherent risk of a material discrepancy occurring;

b) the risk that the controls of the organization or GHG project will not prevent or detect a material
discrepancy;

c) the risk that the validator or verifier will not detect any material discrepancy that has not been corrected
by the controls of the organization or GHG project.

All that should be defined at the national level for the landfill biogas projects.

2.7.3.2.4.2. 4.4.2 Validation or verification plan

The validator or verifier shall develop a documented validation or verification plan that addresses, as a
minimum, the following:

a) level of assurance;

b) validation or verification objectives;

c) validation or verification criteria;

d) validation or verification scope;

e) materiality;

f) validation or verification activities and schedules.

The validation or verification plan shall be revised as necessary during the course of the validation or
verification process. The validator or verifier shall communicate the validation or verification plan to the
client and the responsible party.

All that should be defined at the national level for the landfill biogas projects.

2.7.3.24.3. 4.4.3 Sampling plan
The validator or verifier shall develop a sampling plan to take account of the following:

a) level of assurance agreed with the client;
b) validation or verification scope;
¢) validation or verification criteria;

d) amount and type of evidence (qualitative and quantitative) necessary to achieve the agreed level of
assurance;

e) methodologies for determining representative samples;
f) risks of potential errors, omissions or misrepresentations.

The sampling plan shall be amended, when necessary, based on any new risks or material concerns that
could potentially lead to errors, omissions and misrepresentations that are identified throughout the
validation or verification process.

The validator or verifier shall use the sampling plan as an input to develop the validation or verification
plan.

All that should be defined at the national level for the landfill biogas projects.

2.7.3.2.5. 4.5 Assessment of the GHG information system and its controls

The validator or verifier shall assess the organization or project's GHG information system and its controls
for sources of potential errors, omissions and misrepresentations, taking the following into consideration:

a) selection and management of the GHG data and information;

b) processes for collecting, processing, consolidating and reporting GHG data and information;
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c¢) systems and processes that ensure the accuracy of the GHG data and information;
d) design and maintenance of the GHG information system;

e) systems and processes that support the GHG information system;

f) results of previous assessments, if available and appropriate.

The results of the assessment of the GHG information system and its controls shall be used by the
validator or verifier to amend the sampling plan, if necessary.

All that should be defined at the national level for the landfill biogas projects.

2.7.3.2.6. 4.6 Assessment of GHG data and information

The validator or verifier shall examine the GHG data and information to develop evidence for assessment
of the organization's or project's GHG assertion. This examination shall be based on the sampling plan.
The results of this examination shall be used by the validator or verifier to amend the sampling plan, if
necessary.

2.7.3.2.7. 4.7 Assessment against validation or verification criteria

The validator or verifier shall confirm whether or not the organization or GHG project conforms to the
validation or verification criteria.

When evaluating material discrepancy, the validator or verifier shall consider principles of the standards
or GHG programme to which the responsible party subscribes.

It must be decided what to do if the organization or GHG project doesn't conform to the validation or
verification criteria.

2.7.3.2.8. 4.8 Evaluation of the GHG assertion

The validator or verifier shall evaluate whether the evidence collected in the assessments of controls,
GHG data and information, and applicable GHG programme criteria is sufficient and if it supports the
GHG assertion. The validator or verifier shall consider materiality in evaluating the collected evidence.

The validator or verifier shall conclude whether or not the GHG assertion is without material discrepancy,
and whether the verification or validation activities provide the level of assurance agreed to at the
beginning of the validation or verification process.

NOTE Some standards (such as ISO 14065) and GHG programmes require that, for third-party validation
or verification, conclusions on the GHG assertion are drawn by person(s) different from those who
conducted the validation or verification activities.

If the responsible party amends the GHG assertion, the validator or verifier shall evaluate the modified
GHG assertion to determine whether the evidence supports the modified GHG assertion.

2.7.3.2.9. 4.9 Validation and verification statement

The validator or verifier shall issue a validation or verification statement to the responsible party upon
completion of the validation or verification. The validation or verification statement

a) shall be addressed to the intended user of the GHG assertion,
b) shall describe the level of assurance of the validation or verification statement,
c¢) shall describe the objectives, scope and criteria of the validation or verification,

d) shall describe whether the data and information supporting the GHG assertion were hypothetical,
projected and/or historical in nature,

e) shall be accompanied by the responsible party's GHG assertion, and

f) shall include the validator's or verifier's conclusion on the GHG assertion, including any qualifications or
limitations.
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NOTE Some GHG programmes require certification by a verifier of the GHG performance achieved by
the organization or GHG project over a specified period of time.

2.7.3.2.10. 4.10 Validation or verification records

The validator or verifier shall maintain records, as necessary, to demonstrate conformity to the
requirements of this part of ISO 14064. Records pertaining to the validation or verification shall be
retained or destroyed on agreement between the participating parties and in accordance with the
validation or verification plan and any applicable GHG programme and contractual requirements.

2.7.3.2.11. 4.11 Facts discovered after the validation or verification

The validator or verifier shall obtain sufficient evidence and identify relevant information up to the date of
the validation or verification statement. If facts that could materially affect the validation or verification
statement are discovered after this date, the validator or verifier shall consider appropriate action.

2.7.4. Conclusion on ISO 14064

Projects are a partnership between [organisations and project proponents], the [host country] and the
[Carbon Funds]. Each partner expects its own benefits and has its own objectives.

The objective of the Carbon Fund is to bring the evidence he reduced GHG emissions for its country by
"buying" GHG removals in other countries. The facts are provided by the "organisations" but they must
become "evidences" throughout the regulations of the "host country".

The developers and technology suppliers must be involved in aim to focus on the character of "evidence"
of the figures of the GHG removal.

At least as a first step, the task of verification/validation must be entrusted to international organisations
(private or public), which would guarantee they are "independent third party experts". The choice of an
agreed list of validators/verifiers must be commonly decided by the host country and the Carbon Funds.
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3. Europe's offers

This part will review several European Carbon Funds which may intervene for the funding of landfill
biogas collection. It reflects the today's (may 2006) available information and it cannot be exhaustive.

There's a market of the CO,e tonne. The quotation depends of the constraints at the countries level and
the plants level to reach the 2008-2012 objectives. Until 2008, it's like a free market and prices may be
26 €/t, 10 €/t, 5 €/t. After 2008 the penalties may be 40 €/t and even 120 €/t has been said. It also
appeared recently that the figures of the 1990 base were often too optimistic is some countries and the
2012 objectives too easy to target. At least, the negotiations for the next period have begun and the
today's debate is about the duration of the next period from 2009: 5 years, 10 years, 12 years?

The JI and CDM projects are long-term projects, so their funding cannot be based on "spot" prices. The
Carbon Funds as the Danish propose long-term engagements with a fixed price for 2008-2012 that is
close a bottom price of the market.

3.1. European Union Arrangements

3.1.1. European Union Policy

Building on the innovative mechanisms set up under the Kyoto Protocol to the 1992 United Nations
Framework Convention on Climate Change (UNFCCC) - joint implementation, the clean development
mechanism and international emissions trading - the EU has developed the largest company-level
scheme for trading in emissions of carbon dioxide (CO,), making it the world leader in this emerging
market. The emissions trading scheme started in the 25 EU Member States on 1 January 2005 (Biblio
22).

A key aspect of the EU scheme is that it allows companies to use credits from Kyoto’s project-based
mechanisms, joint implementation (JI) and the clean development mechanism (CDM), to help them
comply with their obligations under the scheme. This means the system not only provides a cost-effective
means for EU-based industries to cut their emissions but also creates additional incentives for businesses
to invest in emission-reduction projects elsewhere, for example in Russia and developing countries. In
turn this spurs the transfer of advanced, environmentally sound technologies to other industrialised
countries and developing nations, giving tangible support to their efforts to achieve sustainable
development.

The EU emissions trading scheme (ETS) is based on a recognition that creating a price for carbon
through the establishment of a liquid market for emission reductions offers the most cost-effective way for
EU Member States to meet their Kyoto obligations and move towards the low-carbon economy of the
future.

The scheme should allow the EU to achieve its Kyoto target at a cost of between EUR 2.9 billion and
EUR 3.7 billion annually. This is less than 0.1 % of the EU’s GDP. Without the scheme, compliance costs
could reach up to EUR 6.8 billion a year.

Joint implementation and the clean development mechanism enable developed countries that have
binding emission reduction or limitation targets under the Kyoto Protocol to undertake emission-saving
investments in third countries and credit these savings towards their own emission target.

The CDM covers projects in countries without an emission target under the protocol, i.e. developing
nations. Reductions since 2000 are potentially eligible to receive credits called ‘certified emission
reductions’, or CERs. JI applies to projects in countries that have agreed to an emission target - other
industrialised countries and countries with economies in transition - and will yield credits known as
‘emission reduction units’, or ERUs, once the first Kyoto commitment period starts in 2008.

The EU scheme is the first in the world that recognises most of these credits as equivalent to emission
allowances (1 EUA = 1 CER = 1 ERU) and allows them to be traded under the scheme®. Credits from
nuclear facilities and land use, land-use change and forestry activities are not accepted.

* Directive 2004/101/EC of the European Parliament and of the Council of 27 October 2004 amending Directive 2003/87/EC
establishing a scheme for greenhouse gas emission allowance within the Community, in respect of the Kyoto Protocol’s project
mechanisms.
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Thus, the launch of the ETS three years before the start of the protocol’s first commitment period has
given certainty to investors in the rapidly emerging market for JI| and CDM projects. This has encouraged
more investment in such projects and consequently promotes the transfer of environmentally sound
technologies that help the host countries meet their sustainable development goals.

For EU companies covered by the scheme, the recognition of JI and CDM credits has increased the
range of options available for meeting their emission targets, improved the liquidity of the market and
potentially lowered the price of allowances, thus further reducing their compliance costs.

Companies are not the only ones looking for emission reduction credits through JI and CDM. Member
States intend to use such credits themselves to help meet their emission target under the protocol. In
their national allocation plans, they have indicated that they intend to procure 500-600 million tonnes of
CO, credits for the period 2008-12. Since the majority of JI and CDM projects tend to generate emission
reductions averaging between 500 000 and 1 million tonnes of CO,, EU countries’ demand for emission
credits can only be satisfied through a great number of such projects. As 2008 draws nearer, EU Member
States are actively seeking JI and CDM projects and a number of project contracts have already been
signed.

With this strong demand for emission credits building up rapidly, major European banks and other
financial institutions both in the private and public sector have become active in providing finance for
prospective emission reduction projects.

But the use of the Kyoto mechanisms within the EU will be only supplemental to domestic action to limit
or reduce emissions, as agreed by UNFCCC parties at Marrakech in 2001.

The key point of the EU policy is that it recognises these credits as equivalent to emission allowances:
1 EU Allowance = 1 Certified Emission Reduction = 1 Emission Reduction Unit
meaning that 1 tonne CO, is always 1 tonne CO.,.

The priorities of government bodies differ from the priorities of companies and associations in some
aspects (Biblio 18).

- A large majority of companies and associations would prefer allocation periods of ten years or more and
would opt for announcement of decisions on the National Allocation Plans (NAPs) two to three years prior
to the beginning of the subsequent allocation period. Companies and associations seek clarity and long-
term stability regarding the rules; and this, over longer periods. This would ensure a stable climate for
investments and the renewal of asset portfolios.

- Government bodies rank allocation intervals not as high as companies and associations. A majority of
government bodies would like to continue the five year allocation intervals with allocation decisions one
year before the interval beyond 2012.

- Government bodies also see longer-term topics relating to the scope of the scheme as important, such
as the definition of combustion installations and the inclusion of other sectors and gases. Companies and
associations, in contrast, rank these topics lower in their prioritisation. More than 70% of government
bodies prefer a broad definition of combustion installations. Companies and associations slightly prefer a
narrower definition. Also, government bodies give priority to the inclusion of chemicals, aviation and
aluminium in the EU ETS when they have to make the choice to include other sectors beyond the
combustion installations.

But the key-point stays the Directive 2003/87/EC regulating the European market of CO,. (Biblio 1)

3.1.2. Evolution of the prices

A report was made for the Directorate General Environment in May 2003 (Biblio 17). The objective was to
test with a model the sensitivity of the prices of CO.,e allowances to the inclusion of J| and CDM projects.
The conclusions are the followings. Anyway the price should not decrease below 5€/CO.e.°

The volume of credits obtained through JI and CDM projects by the enlarged EU Emission Allowance
Trading Scheme, as well as the magnitude of cost savings and allowance price impacts will crucially
depend on how much competition there will be from EU Member States and other countries in JI and
CDM credits.

® ETSe: Emission Trade Sector / NTS: Non Trade Sector / ETS: Emissions Trading Scheme / FSU: Former Soviet Union countries
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The first result is that allowing project credits into the EU trading scheme lowers allowances prices and
costs for ETS compliance.

As expected, the lower the level of competition for JI and CDM credits, the greater the volume of credits
purchased by the enlarged EU ETS and the lower the price of the corresponding allowances.

Without any competition from the European NTS sector and the other Annex B countries on the JI and
CDM credits market, the allowance price collapses from 26€/tCQO,e (Case 1) to less than 5 €/tCQO,e (Case
2) with linking. The annual compliance cost for the ETS sector is reduced by about 60% from 2.9 b€ to
some 1.1 b€. The reductions acquired by the enlarged EU ETSe through JI and CDM represent in this
case 12,7 % of the initial allocation to ETS participants.

However, it seems reasonable to expect that other participating Annex B countries will also carry out JI
and CDM projects in order to generate project credits. The taking account of this competition on the ETS
market entails more than a doubling of the allowance price to 10.5 €/tCO.e, and almost doubles the
annual compliance cost for the enlarged EU ETSe to 2 b€.

The restricted linking of the enlarged EU NTSe to the market, via Member State credit purchases, have
noticeable impacts. While the 6% limit leads to a comparable allowance price to case 3, and an annual
compliance cost for the ETS sector 20% higher, 2.4 b€, the 3% limit case gets close to the “No linking”
situation, with an allowance price for enlarged EU ETSe of 20 €/tCO.e (the international allowance price
reaches 11 €/tCOe) and an annual compliance cost for the ETS sector of 2.8 b€. In the case of unlimited
linking, the permit price falls to 12.4 €tCOe and the compliance cost to 2.2 b€, the allowances obtained
by the enlarged EU ETSe through projects represent in this case 7% of its objectives.
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Figure 7 Enlarged EU ETSe allowance price (€/tCOze) and annual compliance cost (M€)

In all cases, China is expected to be the greatest credits supplier (around 47% of the total — JI included,
55% of CDM only). The second most important region for project-based emission reductions is the
Former Soviet Union with around 14% of the total, followed by India, with around 11% of the reductions
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done through CDM and JI (12% of CDM only). The Rest of Asia represents 9%, Africa-Middle East-
Turkey 14%. Latin America comes last with around 5% only of the reductions (2% for Brazil alone).
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Figure 8 Supply of CDM and JI credits

3.2. Austria
3.2.1. Austrian JI/CDM Programme

The Austrian JI/CDM Programme buys Emission reductions for the Austrian government to achieve its
commitment under the Kyoto Protocol. The programme focuses on project-related Flexible mechanisms:

Joint Implementation (JI) and Clean Development Mechanism (CDM) and involves:

= The purchase of emission reduction credits from JI or CDM projects and investment in funds and
facilities.

» The financing of particular immaterial services, such as Baseline Studies etc., which are necessary in
respect to JI or CDM projects.

Kommunalkredit Public Consulting (KPC) was appointed for the Programme Management
(kyoto@kommunalkredit.at ) on behalf of the Austrian Ministry of Agriculture and Forestry, Environment &
Water Management. The Programme is operational since August 2003.

The total purchasing volume is about 35 million tonnes CO..

In its current 4th Call for proposals, the Austrian JI/CDM Programme is looking for J| and CDM projects
through efficient and flexible transaction structures.

This call will be open till 5 April 2007.

3.2.2. Project Cycle
Below the project cycle of a typical JI/CDM project under the Austrian JI/CDM Programme is described.

The basis is formed by the international regulations of the Kyoto Protocol and the Marrakech Accords,
which is supplemented by additional Austrian criteria.

A two-phase negotiation procedure with prior public announcement is launched for purchasing Emission
Reductions generated by Joint Implementation (JI) projects & Clean Development Mechanism (CDM)
projects within the Austrian JI/CDM Programme.

The negotiation procedure is designed in a way to offer a flexible and efficient approach to those clients
who intend to sell their emission reductions to the Austrian Programme. Consequently, the following
structure is set up:

1. Initially, the Project Idea Note (PIN) may be submitted any time from the date of publication of this
Call until the specified closure date. If already available, the Project Design Document (PDD) may be
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submitted likewise. The evaluation of the project will be performed continuously within a maximum of
30 working-days from receipt of the complete documentation. The evaluation will ascertain that all
selected projects meet or exceed the standards of the Austrian JI/CDM Programme.

2. All selected projects may be invited to negotiations. Negotiations will be held individually with the
applicant to conclude an ERPA. During negotiation the applicant will be invited to provide a detailed
project documentation as outlined in the tender dossier forwarded. All submitted proposals will be
assessed applying the evaluation criteria given in the tender dossier and will result in determining the
eligibility of the applicant and the appending project to participate in and conclude an ERPA with the
Austrian JI/CDM Programme.

Based on the results of the negotiations the Programme Management makes a recommendation to the
Commission for the Austrian JI/CDM Programme. The Commission may recommend the project to the
Austrian Federal Minister of Agriculture, Forestry, Environment and Water Management, who then
officially approves the project from the Austrian side.

All interested Applicants are invited to provide their documents on the basis of this 4th Call for projects.

3.2.3. Jl project
The JI project cycle is divided into two phases:
1. Project preparation phase
« Project planning:
a. Project Idea Note (PIN)
b. Project Design Document (PDD)
« Project approval:
c. PDD validation
2. Project implementation phase
« Monitoring and verification:
d. Monitoring and verification of the monitoring data
« Transfer of Emission Reduction Units (ERUs):

e. Transfer of ERUs and payment

3.2.3.1. Project Planning
3.2.3.1.1. Project Idea Note (PIN)

At the beginning the applicant prepares a Project Idea Note (PIN). APIN is a

PIN preparation short project description and contains the basic details of the project.

The applicant submits the completed PIN as part of an Expression of Interest

Handing over the (Eol) to the Programme Management (Kommunalkredit Public Consulting). The

gIN to the Programme Management checks the PIN (as well as additional information of
rogramme : R ; . X
M the Eol) regarding conformity with international regulations and the Austrian
anagement
JI/CDM Programme.
Letter of No As soon as the host country confirms by means of a LoNO that it agrees to the
Objection (LoNO) project in principle, the Programme Management informs the applicant on the

and feedback result of the evaluation.
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3.2.3.1.2. Project Design Document (PDD)

PDD preparation

Handing over the
PDD to the
Programme
Management

The Project Design Document (PDD) is a precise project description and serves
as the basis for the JI project evaluation by an Independent Entity (IE). In
addition to the project description, the complete PDD particularly contains the
following documents/information:

o Baseline Study;
« Monitoring Plan;
« stakeholders’ comments;

» details on ecological, socio-economic and development effects.

The PDD must be forwarded along with all necessary documents to the
Programme Management as part of a comprehensive Proposal. The
Programme Management then checks the PDD (as well as the additional
documents) for completeness and compliance with the international and
Austrian regulations. Additionally, the Programme Management evaluates the
project on the basis of the following criteria:

« quality of Baseline and Monitoring Plan;
« economic and technical aspects;

« ecological, socio-economic and development effects.

3.2.3.2. Project approval: PDD Validation

Handing over the PDD to an IE

and validation

Letter of Approval

Validation stands for examination performed by an Independent
Entity (IE) to verify whether a proposed project activity complies with
the Kyoto Protocol requirements and criteria as well as the detailed
regulations. The applicant must deliver the PDD (incl. all necessary
documents) to an IE for validation.

The applicant has to show a written assurance from the host country
(Letter of Approval), which represents a binding declaration of
support for the JI project by the host country.

Provided positive negotiations (particularly on the price per ERU) the

Contract and approval of the Programme Management prepares the contract between the
project by the Federal Minister Republic of Austria and the applicant and advises the Commission

of Agriculture, Forestry, for the Austrian JI/CDM Programme and the Federal Minister of
Environment and Water Agriculture, Forestry, Environment and Water Management of the
Management project evaluation. The Federal Minister finally decides whether the

project is approved by the Austrian side.

Possible advance paymentto  After signing of the contract an advance payment of up to 30 percent

the applicant

of the contract value can be made.

3.2.3.3. Monitoring and verification

3.2.3.3.1. Monitoring and verification of the monitoring data

Handing over the
monitoring report to
the IE

The project applicant prepares monitoring reports at regular intervals. These
reports contain all data necessary for calculating the emission reductions
generated. The project applicant delivers the monitoring reports to the IE at
regular intervals.
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Verification

Verification report

Verification takes place at regular intervals and is an examination and a
confirmation of the emission reductions achieved according to the monitoring
report by the IE.

The Independent Entity prepares a verification report, which must be made
publicly available through the climate secretariat.

3.2.3.4. Transfer of Emission Reduction Units (ERUs)
3.2.3.41. Transfer of ERUs and payment

Transfer of the As soon as the verification is completed, the ERUs can be transferred from the
ERUs and registry of the host country into the registry of the Republic of Austria.
payment Subsequently the agreed price is paid.

3.2.4. CDM Projects
The CDM project cycle is divided into two phases:
1. Project preparation phase
« Project planning:
a. Project Idea Note (PIN)

b. Project Desigh Document (PDD)

« Project approval:

c. PDD validation and registration

2. Project implementation phase

¢ Monitoring:

d. Monitoring, verification and certification

« Transfer of Certified Emission Reductions (CERs):

e. Issuance of CERs and payment

3.2.4.1. Project planning
3.2.41.1. Project Idea Note (PIN)

PIN preparation

Handing over the
PIN to the
Programme
Management

Letter of No
Objection (LoNO)
and feedback

At the beginning the applicant prepares a Project Idea Note (PIN). A PIN is a
short project description and contains the basic details of the project.

The applicant submits the completed PIN as part of an Expression of Interest
(Eol) to the Programme Management (Kommunalkredit Public Consulting). The
Programme Management checks the PIN (as well as additional information of
the Eol) regarding conformity with international regulations and the Austrian
JI/CDM Programme.

As soon as the host country confirms by means of a LoONO that it agrees to the
project in principle, the Programme Management informs the applicant on the
result of the evaluation.
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3.24.1.2. Project Design Document (PDD)

PDD preparation

Handing over the
PDD to the
Programme
Management

The Project Design Document (PDD) is a precise project description and serves
as the basis for the CDM project evaluation by an Operational Entity (OE). In
addition to the project description, the complete PDD particularly contains the
following documents/information:

o Baseline Study;
« Monitoring Plan;
« stakeholders’ comments;

» details on ecological, socio-economic and development effects.

The PDD must be forwarded along with all necessary documents to the
Programme Management as part of a comprehensive Proposal. The
Programme Management then checks the PDD (as well as the additional
documents) for completeness and compliance with the international and
Austrian regulations. Additionally, the Programme Management evaluates the
project on the basis of the following criteria:

« quality of Baseline and Monitoring Plan;
« economic and technical aspects;

« ecological, socio-economic and development effects.

3.2.4.2. Project approval
3.24.2.1. PDD validation and registration

Handing over the PDD to an

OE and validation

Letter of Approval

Validation stands for examination performed by an Operational Entity
(OE) to verify whether a proposed project activity complies with the
Kyoto Protocol requirements and criteria as well the detailed
regulations. The applicant must deliver the PDD (incl. all necessary
documents) to an OE for validation.

The applicant has to show a written assurance from the host country
(Letter of Approval), which represents a binding declaration of
support for the CDM project by the host country.

Provided positive negotiations (particularly on the price per CER) the

Contract and approval of the Programme Management prepares the contract between the
project by the Federal Minister Republic of Austria and the applicant and advises the Commission

of Agriculture, Forestry, for the Austrian JI/CDM Programme and the Federal Minister of
Environment and Water Agriculture, Forestry, Environment and Water Management of the
Management project evaluation. The Federal Minister finally decides whether the

project is approved by the Austrian side.

Possible advance paymentto  After signing of the contract an advance payment of up to 30 percent

the applicant

Registration

of the contract value can be made.

Registration is the formal approval of the validated project by the
Executive Board (EB). Projects officially are CDM projects only after
their registration. The registration by the Executive Board will be
deemed final eight weeks after forwarding of the validated project by
the OE to the EB, unless one of the Parties involved or at least three
members of the EB request review of the CDM project.
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3.2.4.3. Monitoring

3.2.4.31. Monitoring, verification and certification

The project applicant prepares monitoring reports at regular intervals. These
reports contain all data necessary for calculating the emission reductions
generated. The project applicant delivers the monitoring reports to a normally
different OE at regular intervals.

Handing over the
monitoring report
to an OE

Verification takes place at regular intervals and is an examination and a
Verification confirmation of the emission reductions achieved according to the monitoring
report by the OE.

The OE prepares a verification report that must be made publicly available
through the climate secretariat. Based on this verification report, the OE writes a
certification report, which is made available to the project participants, the Parties
involved, the Executive Board and the public. This certification report represents a
request to the EB to issue Certified Emission Reductions (CERS).

Verification and
certification report

3.2.4.4. Transfer of Certified Emission Reductions (CERs)
3.24.41. Issuance of CERs and payment

Issuance of Certified Emission  Following certification, the Certified Emission Reductions are issued
Reductions and payment by the Executive Board (EB). Subsequently the agreed price is paid.

3.2.5. Projects and Funds

1.) Closed Projects: 15

2.) Projects in the pipeline: 115 Projects

3.) Purchased tonnes CO.e: 14 Million t CO.e

4.) Funds & Facilities:

=  Community Development Carbon Fund (CDCF)

Responsible institution: World Bank
Project type: Small Scale CDM Projects
Regional focus: Least developed countries
Investment volume: 5 mill. US$

= Austrian CDM Project Procurement and CER Sale Facility

Responsible institution: EcoSecurities

Project type: Small Scale CDM Projects
Regional focus: Latin and South American countries
Investment volume: 1,250,000 t CO,e

115 projects from 26 countries are in the pipeline. Contracts have already been concluded with 15
projects.

3.2.5.1. Jl projects

Till April 2006, 35 projects from 11 countries were submitted to the Austrian JI/CDM Programme. With 6
JI projects, ERPAs (Emission Reduction Purchase Agreements) were concluded, which represent a total
volume of up to 4 Mill. t CO.e.

Ji
Bulgaria 7
Czech Republic 2
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Estonia
Hungary
Latvia

New Zealand
Poland
Romania
Russia
Slovakia
Ukraine

8@-\(}1-\-\#4.&4

Project Categories:

1. Energy production (renewable/non renewable), (e.g. hydro, wind, biomass, biogas etc.)
2. Avoidance or recovery of landfill gases

3. Combined heat and power installations

4. Fuel switch to renewable or less carbon intensive fuels

5. Energy distribution

6. Energy demand

7. Manufacturing industries

8. Chemical industries

9. Waste handling and disposal

10. Energy efficiency projects (e.g. thermal building renovation)
11. Agriculture

3.2.5.2. CDM projects

Till April 2006, 80 projects from 15 countries were submitted to the Austrian JI/CDM Programme. With 9
CDM projects, ERPAs (Emission Reduction Purchase Agreements) were concluded, which represent a
total volume of up to 8.6 Mill. t CO.e.

CDM
Bhutan
Bolivia
Brazil
China
Colombia
Ecuador
Egypt
Ethiopia
Georgia
India
Indonesia
Israel
Malaysia
Paraguay
Serbia and Montenegro

Project Categories
1. Energy production (renewable/non renewable), (e.g. hydro, wind, biomass, biogas etc.)
2. Avoidance or recovery of landfill gases

3. Combined heat and power installations
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Fuel switch to renewable or less carbon intensive fuels

Energy demand

Manufacturing industries

Chemical industries

Fugitive emissions from production and consumption of halocarbons and sulphur hexafluoride

Waste handling and disposal

=5 © N o o A

0. Agriculture

3.2.6. Legal Framework
3.2.6.1. Laws and Directives

The Austrian JI/CDM Programme incorporated into the Austrian Umweltférderungsgesetz (UFG -
Environmental Support Act) started on August 21, 2003.

The Programme's aims are:

« To purchase of emission reduction credits directly from JI and CDM projects and through
participation in funds and facilities.

« To finance of particular immaterial services, such as baseline studies etc., which are necessary
with respect to JI or CDM projects.

Details of the Programme are regulated in the Directive for the Austrian JI/CDM Programme.

3.2.6.2. Memoranda Of Understanding (MOU)

To facilitate the handling of specific J| or CDM projects, the Austrian Federal Minister of Agriculture,
Forestry, Environment and Water Management has concluded so-called "Memoranda of Understanding
(MoUs)" with various countries.

These framework contracts form a legal basis for JI/CDM projects and give potential investors a certainty
in principle that the respective host country will assent to transferring emission reduction credits
generated by accordant projects to the investor country.

Up to April 2006 MoUs have been concluded with the following countries:

Argentina
Bolivia
Bulgaria
China
Colombia
Czech Republic
Ecuador
Hungary
Indonesia
10. Latvia

11. Mexico
12.  Morocco
13. New Zealand

©CoONOIGORWN=

14. Peru

15. Romania
16. Slovakia
17.  Tunisia
18. Vietnam

3.3. Denmark

DanishCarbon.dk is interested in Joint Implementation (JI) and Clean Development Mechanism (CDM)
projects in Central and Eastern Europe. DanishCarbon.dk regards the Kyoto Protocol mechanisms
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(JI/CDM) as a way to develop projects with positive social, economic and environmental impacts. This is
done through reducing emissions, the transfer of technology, and bringing in investment.

For DanishCarbon.dk JI and CDM projects are a partnership between project hosts, developers,
technology suppliers, the host country and the Danish government where each partner benefits. Project
hosts and developers earn a higher return on investments which facilitate the project; Technology
suppliers find a new market for their products; Host countries benefit from the acquisition of the newest
technology and the improvement of the local environment; The Danish government is supported in its
commitment to comply with the Kyoto Protocol.

For more information on how DanishCarbon.dk purchases Carbon Credits please look at the three
Methods for Obtaining Carbon Credits.

Please note that the DanishCarbon 2006 Tenders was launched on February 23, 2006 with the following
deadlines for submission of Project Idea Notes (PINs): April 1, August 1 and November 1, 2006. Full
Project Proposals (PDDs) can be forwarded DanishCarbon anytime.

3.3.1. Who may become a Project Host?

Any enterprise, public utility or other entity in countries in Central and Eastern Europe may become a
Project Host if:

= it wants to carry out a JI/CDM project reducing emissions of Greenhouse Gases;
= it meets the specific country and project eligibility criteria;

= the project can be approved by the National Focal Point in the host country as a JI/CDM

3.3.1.1. Eligible countries

DanishCarbon.dk procures Carbon Credits generated from JI and CDM projects located in countries in
Central and Eastern Europe who have ratified the Kyoto Protocol. This includes countries in Central Asia
and Caucasus. A general overview of DanishCarbon.dk’s area of interest and applicable countries is
presented on the map.

DanishCarbon.dk has established formal agreements with several countries on Climate Cooperation in
Central and Eastern Europe.
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3.3.1.2. Climate Cooperation with Central and Eastern Europe Countries

Denmark has made overall cooperation agreements on joint climate projects with Armenia, Azerbaijan,
Bulgaria, Estonia, Georgia, Kyrgyzstan, Latvia, Moldova, Poland, Romania, Slovakia, and Ukraine.
Negotiations are taking place on similar country agreements with the Czech Republic, Hungary,
Lithuania, and Russia.

3.3.1.3. Climate Cooperation with Ministries and Institutions in Central and Eastern
Europe

3.3.1.3.1. Ministries
Georgia

Ministry of Environment Protection and Natural Resources
www.parliament.ge/SOEGEO/english/institut/moe/moe.htm

Ukraine

Ministry of the Environmental Protection
www.menr.gov.ua/

3.3.1.3.2. Cooperation institutions

European Bank for Reconstruction and Development
www.ebrd.com

Senter Carbon Credits in the Netherlands

www.senter.nl/carboncredits

Nordic Environment Finance Corporation

www.nefco.org/general.htm
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UN Climate Convention site UNFCCC

http://unfccc.int/
OECD

www.oecd.org/
World Bank Prototype Climate Fund PCF

http://prototypecarbonfund.org

3.3.1.4. Eligible types of projects
Project types which may be eligible under DanishCarbon.dk include:

= Renewable energy, e.g. introduction of wind power, biomass, solar, geothermal energy and small
hydro power (below 20 MW)

= Fuel switch from CO.-intensive fuels to cleaner fuels, e.g. coal to gas, fuel oil to gas and introduction
of waste to energy

= Energy efficiency, e.g. combined heat and power (CHP), process optimisation, lighting and insulation.
= Methane capture, e.g. landfill gas extraction and biogas extraction

» Reductions in industry, e.g. reduction of emissions from energy efficiency, adipic acid production, nitric
acid production and HCFC production.

Projects which have an associated approved CDM methodology will have a higher priority than those
without.

In working with DanishCarbon.dk a project host and developer gains from the 15 years of experience and
success of the Danish Ministry of the Environment in the region, which makes DanishCarbon.dk a fast,
flexible and efficient buyer of your Carbon Credits.

3.3.1.5. Fast, Flexible and Efficient
Fast

DanishCarbon.dk has quick procedures and is able to bring your project idea or proposal to the point of
contracting within months. DanishCarbon.dk will also work diligently to support the fast and qualified
implementation of your project.

Flexible

DanishCarbon.dk meets the needs of all types of project hosts and developers through three alternative
carbon contracting methods. These methods offer opportunities which include among others intensive
development support, funds for carbon purchase and investment financing, and quick purchasing from
already developed projects.

Efficient

Short communication lines and direct contact with our qualified team ensures a smooth development,
contracting, and implementation of your project.

You can access information regarding each of the DanishCarbon.dk Carbon Contracting Methods by
clicking on the appropriate box below.°

® Brochures are available which give a description of the DanishCarbon.dk programme and the three Carbon Contracting Methods
available for JI/CDM projects.
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DanishCarbon.dk has invested in three Carbon Funds in order to diversify the Danish Governments
portfolio for obtaining Carbon Credits, and to establish means for Danish industry to invest in the
purchase of Carbon Credits.

The EcoSecurities-Standard Bank Carbon Facility is an initiative created to
assist governments and industry to source JI and CDM emission reductions
for compliance with the Kyoto Protocol and other emission reduction
sccuames | programs. Managed by EcoSecurities and Standard Bank London Limited,
@ py—— the Facility seeks to buy high quality emission reduction credits from Joint
Gt Implementation projects in Central and Eastern Europe and from Clean

Cﬂfbﬂn quhw Development Mechanism projects in Central Asia.
NEFCO is an international financial institution financing environmental projects
in Eastern Europe through various types of instruments including the Baltic Sea

http://www.essbcarbonfacility.com/
NE Region Testing Ground Facility (TGF), which provides financing for Joint

e Implementation projects under the Kyoto Protocol. The fund purchases ERUs
and AAUs from projects in Host Countries in the Baltic Sea region, primarily
Poland. Lithuania, Latvia, Estonia, and Russia, and later Ukraine. www.nefco.org/tgf

The World Bank's carbon finance initiatives are part of the larger global effort to
combat climate change, and go hand in hand with the Bank's mission to reduce
poverty and improve living standards in the developing world. The Danish Carbon
Fund would support projects in developing countries and countries with economies in
transition, in exchange for greenhouse gas emission reductions under the Clean
Development Mechanism (CDM) and the Joint Implementation Mechanism (JI). In
addition, the involvement of Danish companies as participants in the Funds further
strengthens and promotes the sharing of knowledge amongst private sector buyers in
the carbon market. http://carbonfinance.org/

The Direct Approach helps project hosts and developers build a project from scratch in difficult markets
and regions. This method offers intensive support by the experienced team at DanishCarbon.dk which
helps pave the way for Danish JI/CDM projects in countries that are building their capacity in relation to
Carbon Credit trading.

3.3.1.6. Long experience with Direct Approach

Since 2002 DanishCarbon.dk has utilised the Direct Approach as a method for the contracting of Carbon
Credits. The Direct Approach reflects the Danish Environmental Protection Agency’s (DEPA) long-
standing programme for environmental cooperation in Central and Eastern Europe, and thus is a natural
way for DanishCarbon.dk to obtain Carbon Credits. Most of the projects being developed and
implemented under the Direct Approach have been identified through cooperative efforts of DEPA and
host countries. The programme’s first few contracted JI projects were developed and implemented under
the Direct Approach.

DanishCarbon.dk is continuing in this effort by carrying out activities in cooperation with prospective host
countries in Central and Eastern Europe in order to identify and develop projects to the point of
contracting.
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If you find that your JI/CDM project lies within the above-mentioned description, you are welcome to
contact the DanishCarbon.dk team directly for further discussion of how we can assist you in developing
your project.

3.4. NEFCO
3.4.1. Eligible Projects

The main criteria for NEFCQO’s participation in projects are:
= The project is located in one of NEFCO'’s countries of operation.
= The project has a relevant environmental effect.

= The project is based on long-term cooperation through investments in enterprises, primarily though the
formation of joint venture companies or corporate acquisitions.

= The project has a Nordic company or institution as business partner.
= The project is economically, financially, institutionally and technically viable.
NEFCO can participate in a project through:

= Subscriptions of equity and shares, facilitating mobilization of the necessary equity base for a project.
NEFCO then participates as a partner in the project.

= Medium and long-term loans and guarantees, which are usually provided on market terms. In some
cases subordinated loans and loans with equity features may be provided. Often the loans are
extended in addition to NEFCQO'’s equity participation in the project.

= Since 1996 NEFCO also administers a special Nordic facility for concessional financing of selected
environmental projects within the neighbouring region. Through this facility projects can be supported
by grants.

Through its participation NEFCO complements financing from other interested parties and/or financial
institutions. The project structure should provide a reasonable balance between the different risks and
benefits of the various participants in the project. NEFCO will not accept a majority ownership or a
dominating position for itself.

The project should have relevant environmental effects. Priority will be given to projects that have
substantial environmental effects for the Nordic region, i.e. projects that lead to reduction of
pollution in the Baltic Sea and the Barents Sea or reduction of trans-boundary airborne pollution.

Projects resulting in positive environmental effects for the Nordic countries and the surrounding seas can
for example be related to modernisation of industrial plants and energy utilities. Another group consists of
projects carried out in cooperation with municipalities and other authorities to supply environmental
services, such as purification of wastewater or waste management. A third category consists of
companies that manufacture environmental equipment and equipment for more effective use of energy,
or that supply consulting and engineering services within the field of environment and energy to create
better conditions for the realization of environmental measures. To some extent NEFCO also participates
in projects of mainly local environmental interest but offering a desirable demonstration effect. A Nordic
partner should take part in the project on a long-term basis. Generally this implies participation in an
enterprise, and so acquisitions and joint ventures are typical. The Nordic partner is required to have
sufficient experience of the business.

The project should be carried out in one of NEFCO'’s countries of operation in Eastern Europe. Namely,
NW Russia, Estonia, Latvia, Lithuania, Ukraine and Belarus. The project must be feasible.

The environmental, technical, institutional, economical and financial feasibility of the project should be
demonstrated, normally through an adequate feasibility study. NEFCO requires projects to meet
reasonable profitability criteria but, this having been established, focuses more on the environmental
effects. In this NEFCO represents a green equity concept, unlike commercial investment funds.

3.4.2. Financing Instruments

NEFCO administers a range of different funds for a variety of purposes. A brief description of the main
funds is found below.
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3.4.2.1. NEFCO Investment Fund

The Investment fund amounts to approximately 113,4 MEUR. The fund provides loans and equity
financing. In some cases subordinated loans and loans with equity features can also be provided. The
loans are from medium to long term, and are provided on market conditions.

3.4.2.2. Nordic Environmental Development fund - NMF

Through this fund, originally established by the Nordic Ministers of Environment in 1995, NEFCO is
endeavouring to support the realization of projects that otherwise would not materialize or could be
realized only later in the future. Local participation in the financing is required. Contributions from the fund
can be provided as grants for the procurement of goods or services (cash subsidies) or to reduce the
borrower’s debt service costs. The maximum grant is one-third of the total project cost. The capacity of
the fund is approximately DKK 300 million.

3.4.2.3. Testing Ground Facility - TGF

The Baltic Sea Region Testing Ground Facility (TGF), is a fund, which provides financial assistance to
projects, primarily by purchasing emission reduction credits. The TGF was established at the end of
December 2003 by the governments of Denmark, Finland, Iceland, Norway and Sweden, pledging an
aggregate capital of € 10 million. In 2004, Germany committed further € 5 million. The TGF will invest in
projects with a potential for delivering cost-effective ERUs and AAUs for the account of the investors.

3.4.24. Cleaner Production Revolving Facility - CPF

The Revolving Facility for Cleaner Production provides loans for small scale projects that reduce risk to
human and the environment. The loans range from approximately EUR 50 000 to 350 000 and have a
fixed interest rate. The projects are required to have a rapid pay-back.

ENTERFRISES
MUNICIPALITIES

Figure 9 Structure of Funding Recourses

3.4.3. TGF Calls for JI Project Proposals in Ukraine
Baltic Sea Region Testing Ground Facility: Call for JI Project Proposals in Ukraine
19.4.2006

Project owners and developers in the republic of Ukraine are invited to submit proposals for JI projects for
consideration as possible carbon finance investments by the Testing Ground Facility*
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General background

In September 2003 an intergovernmental agreement, the Testing Ground Agreement, was concluded
between several of the governments in the Baltic Sea Region establishing a regional Testing Ground for
Joint Implementation to help the countries of the Baltic Sea Region to position themselves favourably in
respect of fulfilling their own commitments under the Kyoto Protocol. As a part of the Testing Ground
cooperation a new fund, the Baltic Sea Region Testing Ground Facility (TGF) was established. The TGF
invests in projects with a potential for delivering cost-effective ERUs (according to Article 6 of the Kyoto
Protocol) and AAUs (according to Article 17 of the Kyoto Protocol) for the account of its investors.

The Testing Ground Facility (TGF) is now a Public Private Partnership based carbon purchase fund which
counts among its investors, the Governments of Denmark, Finland, Iceland, Norway and Sweden, and
North European heat and power companies (see website for details) pledging an aggregate capital of
€32.5 million.

The Nordic Environment Finance Corporation (NEFCO) is the Fund Manager. NEFCO is an international
financial institution, based in Helsinki, working with environment and energy projects, principally in the
Russian Federation and Ukraine.

Investment criteria

The TGF will invest in projects owned and operated by private enterprises, public utility companies,
public-private partnerships and municipal, regional or governmental authorities.

Energy related projects are given priority with a focus on:

- Renewable energy (biomass, small scale hydropower, wind power and geothermal)
- Fuel switching

- Energy efficiency

- Energy conservation.

However, also other sectors such as waste (e.g. waste to energy, recapturing of methane from landfills)
and projects related to reduction of other greenhouse gases are eligible for financing from the TGF.

All projects are subject to standard viability criteria: economic, financial, technical, institutional and
environmental feasibility. An important aspect will be to determine that all financing needed for project
implementation is arranged or well advanced. A key criterion is that projects should be sufficiently
advanced in project development to be able to generate emission reductions by 1st January 2008.

In addition, particular attention is paid to securing the eligibility of the projects under the Kyoto Protocol
and their potential of providing delivery of ERUs and AAUs (including host country related preconditions).
Host country approval will be required.

Projects should be implemented in accordance with the so called Track 2 procedure.
Purchase of ERUs/AAUs

The TGF acts as buyer of ERUs/AAUs on the basis of emission reduction purchase contracts concluded
with project owners. There is no preset minimum threshold limit for emission reductions but projects
should be able to bear reasonable transaction costs and cost-effectiveness will be a criterion in the
assessment of project proposals. A maximum of 1 million tCO.e over the commitment period per project
will be observed.

The price for the ERUs/AAUs will be agreed individually for each project with payments will normally be
made upon delivery of the ERUs/AAUSs.

For emissions reductions occurring during the commitment period 2008-2012 the TGF will acquire ERUs.
For early credits the TGF has the possibility to enter into agreements with the Ukrainian authorities for
delivery of a corresponding amount of AAUs.

The TGF is able to mobilize the resources needed for project preparation and JI determination.
Co-financing Arrangements

It is expected that projects in most cases, in addition to equity provided by the project owners, will require
co-financing from various sources in order to be fully financed. From time to time NEFCO and/or the
Nordic Investment Bank, following its normal project selection and evaluation criteria (which are provided
at www.nefco.org and www.nib.int), may provide co-financing. The TGF may in addition seek co-financing



Capacity Building in Donetsk Oblast for Waste Management - Ukraine REPORT: Carbon rights for landfills funding
Consortium SOGREAH — GKW Consult - ADEME Page 68 of 169

arrangements with other financiers, including IFls such as the NIB, EIB and EBRD as well as commercial
financiers and private investors.

TGF also offers the opportunity to co-purchase emission reductions with its investors and other
institutions.

Procedure

Interested parties are invited to send information in English on their projects to NEFCO not later than 31%
July 2006 in order to participate in the first round of evaluation. Later submissions will, however, also be
considered. The information should be sent in the first instance to:

Ash Sharma Vladimir Morozov

Programme Manager, TGF Representative in Ukraine
Testing Ground Facility Donetsk, Ukraine

Nordic Environment morozov@ukrntec.com
Finance Corporation

P.0O.Box 249,

FIN-00171 Helsinki

Finland

ash.sharma@nefco.fi

An initial information package should contain at least the information detailed in the attachment to this
note. Alternatively another Project Idea Note (PIN) format may be used, provided that it contains
essentially the same information. If more comprehensive information is available (such as a Project
Design Document) it is recommended that this be included.

For additional information please visit www.nefco.org/tgf

3.4.4. TESTING GROUND FACILITY Attachment

Request for Initial Information on Proposed Projects (Project Idea Note) Alternatively another PIN format
may be used, provided that it contains essentially the same information

General information

Project title

Location of project

Project owner(s) (incl. contact details)

Project developer (if applicable)

Project type (e.g. fuel switching, energy efficiency)

Host country

Information on relevant host country authorities

Host country approval that it considers the project to be a potential JI Project

GHG reductions

Estimate of annual greenhouse gases emissions reductions (in metric tons of CO.e)
Technology that will be used (proven technologies will be favoured)

Baseline (calculation of the emissions if the project would not have been implemented)
Motivation for choice of baseline method

Readiness of the project in respect of Track 2 procedure (including cost coverage)
Estimated total amount and period of delivery of AAUs (before 2008) and ERUs (2008-2012)
Estimated price per AAU/ERU offered
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Other environmental effects

Other emissions reductions (SO, NOx, POPs etc.)

Need for EIA/EA and, if required, status of EIA/EA

Project information

Objectives of the project

Sector in which the project will be operating and sector policies and trends
Planned project activities (construction, operation)

Expected acquisition of equipment and potential suppliers (sourcing of supplies)

Implementation schedule (including timetable for obtaining of permits and conclusion of project
agreements)

Information on project owner (including financial data based on audited accounts for last three years)
Information on project owner’s experience/competence relevant for the implementation of the project
Investment and financing

Total project costs (in EUR) (itemized budget)

Financial projections (showing project’s viability)

Detailed financing plan indicating amounts and sources of financing

Risks and mitigation

Summary description of risks (market, financial, economic and environment) and envisaged mitigation

Important: This invitation does not constitute an offer to procure any emission reductions and is not part of
any tender. The TGF shall not be under any obligation to respond to any proposal submitted on the basis
of this invitation.

3.5. The Netherlands’
3.5.1.1. Background CDM

The Kyoto Protocol of the U.N. Framework Convention on Climate Change calls for industrialized
countries (listed in Annex | to the UNFCCC) to reduce their Green House Gas (GHG) emissions to levels
below those generated in 1990 by the period 2008 - 2012. Clean Development Mechanism (CDM), Joint
Implementation (JI) and Emission Trading (ET) are the three "Flexible Mechanisms" of the Kyoto Protocol
designed to enable the Annex | countries to achieve their quantified emission reduction targets at lower
costs.

The goals of CDM as defined in article 12 of the Kyoto Protocol are:

3. to contribute to sustainable development in non-Annex | countries;

4. to contribute to the ultimate objective of UNFCCC: the absolute mitigation of climate change;
5. to assist Annex | parties in complying with their emissions reduction commitments.

With the help of CDM, countries which have set themselves an emission reduction target under the Kyoto
Protocol (Annex | countries) can contribute to the financing of projects in developing countries (non-
Annex | countries) which do not have a reduction target. These projects should reduce the emission of
greenhouse gases while contributing to the sustainable development of the host country involved.
Subsequently, the achieved emission reductions can be purchased by the Annex | country in order to
meet its reduction target.

Certified emission reductions (CERs), representing GHG reductions under CDM, can only be produced
and banked through projects that have started after 01-01-2000.

" http://www2.vrom.nl/
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3.5.2. Policy CDM
3.5.2.1. The Dutch policy regarding the reduction of GHG-emissions

According to the agreements reached in Kyoto and subsequently in the European Union, the Netherlands
has a 6% emission reduction target for GHG emissions (carbon dioxide (CO,), methane (CH,), nitrous
oxide (N,O) and the fluorinated gases: HFCs, PFCs and SFg). The Dutch government has agreed that a
substantial part of this reduction should be achieved within the Netherlands itself and the remaining part
should be achieved in other countries through the three Kyoto mechanisms.

The Netherlands is one of the first countries, which have earmarked public funding for buying CO2-
reductions by CDM. The Ministry of VROM is responsible for the implementation of CDM.

VROM has also been assigned as Designated National Authority (DNA) for CDM in the Netherlands.

3.5.2.2. The implementation of CDM by the Ministry of VROM

The Dutch government has a substantial budget available for the implementation of CDM. In April 2001,
the Ministry of VROM set up a CDM Division as part of the International Environmental Affairs Directorate
of the Ministry. The responsibility of the division is to use the funds allocated by the Dutch government to
purchase Certified Emission Reductions (CERs) from sustainable projects in developing countries in a
cost-effective manner. In fact, the purchase of CERs creates an additional return on project investments.
As a result, sustainable projects can be realized, which would not have been feasible without the
possibility of selling CERs.

The Ministry of VROM intents to purchase CERs through the following five tracks:
1. Multilateral international financial institutions;
SENTER Internationaal, a Dutch agency acting on behalf of several Dutch Ministries;

Private financial institutions;

A DN

Bilateral purchase-agreements with Host Countries;

5. Participation in carbon funds.

Via the above ways VROM is contracting various organizations to act as intermediaries for the purchase
of CERs. Under the guidance of VROM, these intermediaries select sustainable projects in developing
countries and purchase the resulting CERs for the benefit of the Ministry. Investors from all countries may
submit CDM-project proposals to these intermediaries that will judge these projects, including the
compliance with the requirements.

Until now, the Ministry of VROM has contracted the following organizations:

Rabobank
Rabobank is an internationally operating private bank focusing on the food and the agribusiness. CDM
project proposals may be submitted to the Rabobank at all times.

International Finance Corporation (IFC)
IFC is also known as the IFC-Netherlands Carbon Facility (INCaF). CDM project proposals may be
submitted to the IFC at all times.

International Bank for Reconstruction and Development (IBRD)
CDM project proposals may be submitted to the IBRD at all times.

La Corporaciéon Andina de Fomento (CAF)
The CAF-Netherlands CDM Facility focuses on public and private sector transactions, located in countries
in Latin America and the Caribbean. CDM project proposals may be submitted to CAF at all times.

The Community Development Carbon Fund (CDCF)
For small scale projects in the least developed regions, please contact helpdesk@carbonfinance.org with
reference to CDCF

SENTER Internationaal

SENTER Internationaal has organized a CDM tender called CERUPT for investment projects in
developing countries. This tender closed on 31 January 2002; for the time being no new projects will be
considered.




Capacity Building in Donetsk Oblast for Waste Management - Ukraine REPORT: Carbon rights for landfills funding

Consortium SOGREAH — GKW Consult - ADEME Page 71 of 169

3.5.3. Host countries
3.5.3.1. Eligibility

In principle, all non-Annex | countries are eligible for CDM co-operation with the Netherlands. However, in
order to participate in the Dutch CDM facilities, the host country needs to have ratified the Kyoto Protocol,
or to have explicitly stated its willingness to do so as CER transactions are only possible between
countries party to the Kyoto Protocol. The Netherlands ratified the Kyoto Protocol on 31 May 2002.

3.5.3.2. Legal arrangements
For the transfer of CERs to the Netherlands, approval of the host country government is needed.

In accordance with the modalities and procedures of CDM (Annex decision 17/CP.7), parties participating
in the CDM shall designate a national authority (DNA).

The DNA will usually function as a CDM focal point. Countries that have not arranged a DNA for CDM
yet, may also have a CDM focal point. The CDM focal point may be different from the UNFCCC focal
point! Since there is no official list of all CDM focal points yet, VROM uses an informal list of CDM focal
points. If you have any comments or recommendations on this list, please contact the Ministry of VROM,
which is the Designated National Authority and also the focal point for CDM in the Netherlands, at:
cdm.dna@minvrom.nl.

3.56.3.3. Co-operation with the Netherlands

In order to facilitate the process of Endorsement and Approval of CDM projects by host countries, and
thus assisting project participants, the Netherlands signs Memoranda of Understanding (MoUs) with
those countries. The MoUs focus on a long-standing CDM co-operation with host countries with a high
potential CDM projects. However, the conclusion of a MoU is no prerequisite for CDM co-operation with
the Netherlands. The host country will still have to approve of each individual CDM project by issuing the
formal Letter of Approval, whether an MoU has been signed or not.

3.5.3.4. Memoranda of Understanding until now:

Argentina
Bolivia
Brazil
Colombia
Costa Rica
Ecuador
Guatemala
Honduras
Indonesia
Mexico
Nicaragua
Panama

El Salvador
Uruguay

The Netherlands also considers the possibility to buy credits through bilateral contracts with governments
of potential host countries for CDM-projects.

3.5.4. Projects
3.5.41. Where to submit a CDM project proposal?

Currently investors from all over the world may submit CDM-project proposals at all times at the following
intermediairy organisations contracted by the Government of the Netherlands:



Capacity Building in Donetsk Oblast for Waste Management - Ukraine REPORT: Carbon rights for landfills funding

Consortium SOGREAH — GKW Consult - ADEME Page 72 of 169

= Rabobank
Focuses on the food and agribusiness. For more information, please contact Ms Jenneke Segers at
Jenneke.Segers@rabobank.com

= I[FC
For more information, please contact carbonfinance@ifc.org with reference to the IFC-Netherlands
Carbon Facility (INCAF)

= [BRD
For more information, please contact helpdesk@carbonfinance.org with reference to the Netrherlans
Clean Development Facility (NCDF)

= CAF
Focuses on projects in Latin America and the Caribbean. For more information, please contact Jorge
Barrigh at JBarrigh@caf.com.

= The Community Development Carbon Fund (CDCF)
For small scale projects in the least developed regions, please contact helpdesk@carbonfinance.org
with reference to CDCF.

3.5.4.2. Eligible projects

Projects eligible for CDM would include renewable energy, such as wind, solar, geothermal, hydro and
biomass (clean) energy; energy improvement; transportation improvement; recovery and utilization of
methane from waste landfills and coal mines and/or fossil fuels-switching to less carbon-intensive sources
(example: from coal to natural gas).

Examples of projects not eligible for financial support of the Dutch CDM programme:

= Afforestation and reforestation projects (important decisions on this issue will be taken at COP 9 in
2003);

= Projects related to nuclear energy;

= Projects that are not cost-effective for the Netherlands (contact the intermediary organization for
project requirements);

= Projects which may result in severe damage on biodiversity or on social livelihood.
3.5.4.3. Baselines

In all cases, greenhouse gas reductions are expressed as the difference between the actual emissions of
a project and the emissions that would have occurred in the absence of this project; the latter is also
referred to as 'the baseline'. This baseline is the reference for calculating the amount of GHG reduced
and has to be defined for each separate project. The international community has not yet agreed upon a
sophisticated set of baseline methodologies. In order to facilitate a prompt start of the Dutch CDM
programme, the Ministry of VROM has developed its own set of guidelines for baselines, which can be
used by project developers. In addition, VROM has developed standardized baselines for small-scale
projects.

In January 2003 the executive board of COM launched a package of simplified modalities for small-scale
CDM projects, including a “simplified CDM project design document” for registering such projects, and an
“indicative list of simplified baseline and monitoring methodologies”, helping project proponents to lower
costs for complying with CDM rules. Those standards may be downloaded form the UNFCC. In the
meantime the international community has agreed upon a sophisticated set of baseline methodologies.

3.5.4.4. Focal points

For the transfer of CERs to the Netherlands, approval of the host country government is needed. It is
recommended to contact the CDM focal point in the host country in an early stage of the project
development. The Designated National Authority (DNA) for CDM would usually act as a CDM focal point.
Countries that have not arranged a DNA for CDM yet, may have an informal CDM focal point. The CDM
focal point may be different from the UNFCCC focal point!
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3.5.4.5. Tips
Useful formats and information may be found on the following websites:

www.unfccc.org/cdm

www.prototypecarbonfund.org

www.carboncredits.nl

3.5.5. Approval criteria

Companies, international organisations and private persons (entities) from the whole world are eligible to
request an Approval for participation in Clean Development Mechanism (CDM) projects by the
Netherlands Designated National Authority for CDM (CDM DNA), if they meet the conditions set out in the
Ministerial Decree for Approval of Participation in Kyoto Project Activities (Staatscourant/79, 24 April
2005), that replaces the interim-policy for Approval of participation in CDM project activities
(Staatscourant/241, 12 December 2005).

Only requests regarding project activities in an advanced stage of development will be considered: after a
call for public comments has been published by the validating Designated/Applicant Operational Entity
(DOE).

Summarized, the request for a "Letter of Approval" by the Netherlands CDM DNA for participation in a
CDM project activity should:

= State the exact name of the project, as mentioned in the most recent publicly available version of the
CDM Project Design Document (PDD), and

= The full name of the entity, as registered at the Chamber of Commerce.
In addition, the following supportive evidence should be provided:
= For hydropower dam projects with generation capacity larger than 20MW:

Declaration for compliance with the recommendations of the World Commission on Dams in the report
"Dams and Development: A New Framework for Decision Making" available on Internet at:
http://www.dams.org

= For other project types:

1.Declaration for consistency of the participation of the entity in the Article 12 project activity with the
Kyoto Protocol and related subsequent decisions.

2. Evidence for registration of the private entity at the Chamber of Commerce, or a comparable
institution. Private persons should provide a copy of a valid identity and original evidence from the
Municipality for address registration. International organisations should provide a copy of official
documentation on the establishment and purpose of the organisation.

3. Reference for registration of the project as a CDM project activity. If the project is not registered yet:
an exact link to the UNFCCC's or the DOE’s website, where the most recent publicly available version
of the Project Design Document (PDD) is published.

4. An original Letter of Intention, signed by all other project participants, to add the company as a
project participant (upon receipt of a Letter of Approval), except if the company is already mentioned
as a project participant in the most recent publicly available version of the PDD.

Complete requests with the official letterhead of the entity, signed by an authorized representative of the
entity requesting approval, with enclosed supportive evidence, should be submitted per post at the
following address:

Ministry of Housing, Spatial Planning and the Environment (VROM)
CDM DNA

Att. Ms. Lucy Naydenova

P.O. Box 30945/IPC 670

2500 GX The Hague

The Netherlands
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Although in general governmental institutions in the Netherlands are required to respond to external
correspondence within eight weeks, the intention of the Netherlands CDM DNA is to handle complete and
correct requests within two weeks, except in the months July and August, when some delays might occur
due to summer holidays.

The Letter of Approval, if granted, will be unconditional, entity specific and project specific. It will be
signed by Mr. Yvo de Boer, director of the Ministry’s Directorate for International Affairs, who is mandated
to sign Letters of Approval for participation in CDM projects on behalf of the Netherlands CDM DNA.

Similar approval criteria will be used for Joint Implementations (JI). JI Approval request should be sent to
the JI Focal Point at the Ministry of Economic Affairs. [link to www.minez.nl]

Obtaining a Letter of Approval from the Netherlands CDM DNA does not require an account in the
Netherlands CO, Emissions Trading Registry, but it might be useful to have one. The Netherlands
Emissions Authority (NEA) [link to http://www.nederlandse-emissieautoriteit.nl/EN _index.html] is
responsible for the opening of accounts in the Netherlands CO, Emissions Trading Registry.

Outsourcing of the approval function of the Netherlands CDM DNA will be considered in the second half
of 2006.

3.6. Sweden

3.6.1. International Climate Investments

International cooperation is a prerequisite for effectively abating climate change. To this end, the Kyoto
protocol includes three so called flexible mechanisms, according to which a country can benefit from
emission reductions achieved in another country. The flexible mechanisms are:

= Joint Implementation, JI: Developed countries can by accomplishing emission reductions in other
developed countries, that also have binding targets according to the Kyoto protocol, receive emission
reductions that can be used to meet their Kyoto targets.

= Clean development mechanism, CDM: Through the CDM, investments are channelled to projects that
mitigate greenhouse gas emissions while contributing to sustainable development in the host
countries (developing countries). In return, the investing country (developed country) receives credits
that can be used to meet their Kyoto targets.

» Emission trading: This involves the purchase and sale of emission credits between parties that have a
binding target.

Since 1998, the Swedish Energy Agency has been entrusted with the administration of international
climate related investments. During the period 1998 to 2000, the Agency was responsible for the pilot
projects under the Activities Implemented Jointly scheme (EAES Programme) initiated by the First
Conference of the Parties to the UNFCCC in 1995. To date, it has invested in approximately 70 projects
in Eastern Europe and the Baltic region.

In 2000, the Swedish Energy Agency established the Swedish International Climate Investment
Programme (SICLIP). This programme includes two main areas of climate investment, CDM, and JI. The
latter includes the Testing Ground Facility (TGF), a fund for regional climate co-operation in the Baltic Sea
Region.

On January 1 2005, the European Trading Scheme (ETS) is entering into force. The Swedish Energy
Agency in cooperation with other Swedish authorities is responsible for the implementation of the
scheme.

3.6.2. SICLIP — Swedish International Climate Investment Programme

In 1997, the Swedish Parliament decided to allocate SEK 350 million for international climate policy
initiatives during the period 1997-2004. Parts of these resources were earmarked for multilateral
cooperation within the framework of the UN Framework Convention on Climate Change (UNFCCC) and
the Kyoto Protocol, that is the Clean Development Mechanism (CDM) and Joint Implementation (JI).

The Agency has been entrusted with the administration of international climate related investments, which
are managed within the Swedish International Climate Investment Programme (SICLIP). This programme
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includes two main areas of climate investment, CDM, and JI. The latter includes the Testing Ground
Facility (TGF), a fund for regional climate co-operation in the Baltic Sea Region.

Presently, the Agency is involved in projects in Latin America, Africa, Asia and Central and Eastern
Europe. The SICLIP programme’s main aim is to contribute to the development of the Kyoto mechanisms
and for the Swedish authorities, as well as relevant authorities in the host countries, to enhance
knowledge and gain experience of developing CDM and JI projects.

3.6.2.1. JI - Joint Implementation

With regards to JI investments, a call for proposals was announced in August 2003. Fifteen project
proposals were received by the close of the call in October 2003 of which, three/four small to medium
sized projects leading to approximately one million ERUs, will be developed further. The prioritised areas
are renewable energy applications and energy efficiency improvements. As in the case of the SICLIP-
CDM programme, the main objective of the SICLIP-JI is to gain experience in the use of the mechanism
as well as contribute to its further development as well as acquiring emission reductions to a competitive
cost. The experience gained from this programme will be useful in providing support to Swedish
companies intending to invest in JI projects in the future.

3.6.2.2. CDM - Clean development mechanism

The SICLIP-CDM programme was set up in 2002. The objective of the programme is to put together a
geographically balanced portfolio of projects with priority given to energy efficiency and renewable energy
projects.

The Agency envisages that experience gained from this programme will be useful in providing support to
Swedish companies intending to invest in CDM projects in the future. A call for proposals was announced
in May 2002. Forty-six proposals were received by the close of the call in June 2002. Five projects were
selected for further development. To date, purchase agreements have been signed with four of these
projects, three of which are in Brazil and one in India. During a period of 7 to 21 years, the five projects
are expected to generate a total of approximately two million CERs.

3.6.2.3. TGF - Testing Ground Facility

At the BASREC Ministerial Meeting in Vilnius, Lithuania, in November 2002 the ministers, besides
approving a new three-year mandate for BASREC, also decided to establish a "testing ground" for Joint
Implementation in line with the Kyoto Protocol in the Baltic Sea Region including Northwest Russia.

During 2003 the work has proceeded within the BASREC’s Climate Group with the establishment of the
Fund, the "Testing Ground Facility" - TGF, that was initiated by the Nordic Ministers of Energy at their
meeting in Haugesund in June 2002. The aim with the Fund is to finance climate projects in the region in
line with the Kyoto Protocol mechanism Joint Implementation (JI) and thus to purchase emission
reduction units The Nordic contribution amounts to a total of 10 MEUR. The Swedish Government has
assigned the Swedish Energy Agency the responsibility for the Swedish participation in and contribution
to the Fund, a total of 4 MEUR. According to the assignment the Agency will represent Sweden in the
steering group for the Fund, Investors’ Committee. The guidelines for the Testing Ground Facility were
approved by the parties in early December 2003. The Nordic Environment Finance Corporation, NEFCO,
has been assigned as Administrator of the TGF. The first meeting of the Investors' Committee was held in
March 2004.

Besides the five Nordic Countries, Denmark, Finland, Iceland, Norway and Sweden, Germany has
declared its intention to contribute to the Fund.

A regional agreement, the Testing Ground Agreement (TGA) was signed by most of the BASREC
member states at a Ministerial Meeting in Gothenburg on 29 September 2003.

3.6.3. The EAES Programme - the Swedish contribution to the UNFCCC Pilot
Phase for Activities Implemented Jointly (AlJ)

In the autumn 1992 a special international energy related climate investment was established. The
international investment programme, usually known as the EAES Programme (Programme for an
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Environmentally Adapted Energy System) was mainly directed to the countries in the Baltic Sea Region,
i.e. Estonia, Latvia, Lithuania, Poland and the Russian Federation. In connection with the decision by
Parties of the Climate Convention at their first meeting in Berlin (COP1) to establish the Pilot Phase for
Activities Implemented Jointly (AlJ) in Eastern Europe as well as in developing countries, the EAES
Programme was adjusted to the requirements for the AlJ Pilot Phase.

The EAES Programme focused on renovation and up-grading of the district heating systems in the
countries concerned, including conversion of heat production plants in district heating networks by
switching from fossil fuels to the use of domestic wood fuels. NUTEK, National Board for Industrial and
Technical Development was originally assigned to implement the programme. In connection with the
establishment of a new national energy agency, the Swedish Energy Agency - Energimyndigheten, from
1 January 1998 the responsibility for the EAES Programme was transferred to the Swedish Energy
Agency.

Altogether the EAES Programme comprises 65 projects . 52 have been implemented in Estonia, Latvia
and Lithuania, 12 in the Russian Federation and 1 in Poland. Around 40 of the projects comprise fuel
switching from fossil fuels to domestic wood fuels. All the projects in the Baltic States have been reported
to the UN Climate Secretariat and are included in the list on implemented AlJ projects.

In connection with the implementation of the investment projects a number of handbooks, manuals etc.
have been produced on the local languages. Translations of information material originally produced in
Swedish have also been made, adapted to local conditions in the respective countries.

With the projects under the EAES Programme as models the Swedish Energy Agency has also received
an assignment to establish similar projects in Lithuania with financing from the Baltic Billion Fund during
1999-2002. Under this allocation, 5 additional investment projects have been implemented. Furthermore,
a bilateral wood fuel development project has been implemented, which was lead by the Swedish
National Board of Forestry and the Forestry Department of the Lithuanian Ministry of Environment aiming
at increasing the wood fuel potential by using residues from forestry work for wood fuel production.

The experiences from the EAES Programme have been subject to studies in a number of international
investigations (EU, IEA etc.) and have thereby contributed to the development and application of the rules
and regulations for the Kyoto Protocol mechanisms and i.e. for the BASREC JI Handbook.

The EAES Programme has been awarded twice: In November 1999 the CTI Climate Technology Award
and in March 2000 The Energy Globe Award.

3.7. Finland
3.7.1. Finnish CDM/JI Pilot Programme

The Finnish CDM/JI Pilot Programme was launched in 1999 in order to gather experience on the two
project-based mechanisms included in the Kyoto Protocol to the United Nations Framework Convention
on Climate Change (UNFCCC) namely the Clean Development Mechanism (CDM) and Joint
Implementation (JI). The Programme also aims to purchase cost-effective emission reductions for Finland
by implementing CDM and JI projects consistent with the Kyoto Protocol. Furthermore, the Programme
aims to build administrative capacity and to develop procedures and guidelines for the implementation of
CDM and JI projects.

In November 2001 the Seventh Conference of Parties to the UNFCCC held in Marrakech finalised the
international rules for the Kyoto Mechanisms. According to the Marrakech Accords, the Kyoto
Mechanisms may be used without any quantitative restrictions but their use must be additional and
supplementary to domestic policies and measures. The Marrakech Accords define the specified rules for
JI and CDM projects (16/CP7, 17/CP7). The international rules for the Kyoto Mechanisms will finally be
adopted by the First Session of the Conference of the Parties serving as the Meeting of the Parties to the
Kyoto Protocol, to be held in Montréal in November/December 2005.

The Pilot Programme has been allocated some € 20 million in total. Of this, USD 10 million has been
invested in the Prototype Carbon Fund (PCF) administered by the World Bank, and € 1,75 million in the
Testing Ground Facility (TGF) operating under the Baltic Sea Region Energy Cooperation programme
(BASREC) and administered by the Nordic Environment Finance Corporation (Nefco).

The estimated amount of credits from the Pilot Programme’s activities (including the carbon funds) during
the commitment period under the Kyoto Protocol is 2 million tonnes of carbon dioxide equivalent (tCO.e).
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The role of the Kyoto mechanisms as a part of Finland’s national strategy for reducing greenhouse gas
emissions has first been discussed in the report by the Working Group on Kyoto Mechanisms. The
Working Group indicated that Finland should build capacity to deal with the complex issues involved in
the Kyoto Mechanisms in preparation for their possible future use to meet emission reductions targets
under the Kyoto Protocol. According to the Working Group, the CDM/JI Pilot Programme plays an
important role in the process.

The National Energy and Climate Strategy of Finland has been under revision during 2005, and it was
finally approved by the Government on 24 November 2005. The new Strategy also includes Government
approval to the purchase of 10 million tonnes of carbon dioxide equivalents from Kyoto Mechanisms to be
used by Finland for the Kyoto period 2008-2012. Specifications of this new purchase programme, which
will in many ways be the continuation of the Pilot Programme, is likely to become available in early 2006.

3.7.2. Activities

During the first four years of its operation, the Pilot Programme has identified more than 80 potential JI
projects in nine host countries and over 40 potential CDM projects in fifteen host countries.

The current project portfolio of the Pilot Programme includes ten on-going CDM/ JI projects. In the
autumn of 2002, the Pilot Programme’s first two JI projects in Estonia, Kadrina and Tamsalu Bark Boiler
(District Heating) Projects, received preliminary determination statements. Two other projects in Estonia,
the Paide Bioenergy Project and the Pakri Wind Farm Project, were determined with a positive outcome
in January and March 2003. The related Emission Reductions Purchase Agreements (ERPAs) between
the Finnish Ministry of the Environment and the Estonian project sponsors as well as the inter-
governmental project agreements between Estonia and Finland regarding the Paide and Pakri projects
were signed in October 2003 and January 2004, respectively. New CDM projects were selected through
an international tender between January and March 2003. As a result, of the currently on-going projects a
bundle of four small-scale CDM projects in Honduras was included in the project portfolio of the Pilot
Programme. The Emission Reductions Purchase Agreement for the Honduran projects was signed in
March 2005. Another international tender, aiming at identifying new small-scale CDM projects, was
launched in September 2005. In this second tender, also afforestation and reforestation projects were
eligible.

The lessons learned so far indicate that the process of implementing CDM and JI projects is a
complicated one. For instance, in some cases it may take a relatively long time to receive an
endorsement from the host country. Also, the exact amount of credits will not be known until the baseline
and the Project Design Document (PDD) have been evaluated by an independent party. It seems that
CDM and JI projects should be considered as long-term investments that only begin where conventional
investment projects end. However, the process of implementing JI and CDM projects has become more
efficient during the Pilot Programme, especially after the international rules for JI| and CDM were agreed
by the COP-7 in Marrakech.

3.7.21. Legal Framework and Guidelines

The Finnish Ministry of the Environment has signed a Memorandum of Understanding (MoU) with Latvia,
Lithuania, Poland, Ukraine, Hungary and Estonia concerning JI co-operation. There have also been
negotiations about a Memorandum of Understanding between Finland and Russia. The Finnish Ministry
for Foreign Affairs has signed a Memorandum of Understanding with El Salvador, Nicaragua and Costa
Rica concerning CDM co-operation. CDM cooperation is also included in the MoU on environmental
cooperation that Finland signed with China in 2002.

The Steering Committee of the Pilot Programme has decided that in addition to a Memorandum of
Understanding, a specific inter-governmental agreement with a JI host country on the purchase and
transfer of emissions reductions is required for each JI project. In December 2002, Finland signed an
Framework agreement on JI co-operation with Estonia, namely the "Agreement on Joint Implementation
of Emission Reductions of Greenhouse Gases between the Government of the Republic of Finland and
the Government of the Republic of Estonia", that defines the detailed rules for JI co-operation thereby
complementing the MoU signed by Estonia and Finland in 1999. The rights and obligations of the private
parties involved in the project must also be clarified. For this reason, a separate Emission Reductions
Purchase Agreement needs to be concluded between the project sponsor and the competent Finnish
authority.
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Countries hosting CDM projects do not have any quantified emissions limitation commitments under the
Kyoto Protocol. Therefore, the transfer of credits generated by CDM projects does not have a similar
impact as in the case of JI projects, where the transfer directly influences the host country’s own
commitments under the Kyoto Protocol. In CDM, the transfer also takes place at the International CDM
Registry instead of the national registry of the JI host country. For this reason, an inter-governmental
agreement between Finland and the host country is generally not necessary when the host country has
ratified the Kyoto Protocol. The host country's consent to the project and transfer of the resulting emission
credits is expressed in a Letter of Approval. In CDM projects the emission reductions purchase
agreement (ERPA) is signed between the Ministry for Foreign Affairs of Finland and the project sponsor.

The Pilot Programme’s Guidelines for selecting and implementing JI| and CDM projects have been
developed since 2000. In Spring 2002 a new draft version incorporating the developments in Marrakech
was finalised, and the guidelines have thereafter been updated twice, in January 2003 and in December
2003. Currently the guidelines are once again being developed and updated, and they will be made
available on the Pilot Programme's website once the new version has been finalised.

3.7.2.2. Activities in 2003

Between January and March 2003, the Pilot Programme organised an international invitation to propose
projects in order to identify new CDM projects. The invitation focused on small-scale CDM projects. The
simplified rules concerning small-scale CDM projects were accepted by COP8 in New Delhi. Within the
deadline 28 tenders in total were received for CDM projects in South and Central America, Asia and
Africa. Of the 28 tenders received, 23 have been included in the long list of approved projects and 5
tenders were rejected as they did not fulfil all formal requirements. Four tenders from the long list of
approved projects were granted preliminary approval by the Steering Committee of the Pilot Programme,
and thus entered the project pipeline.

In 2003, the Programme also proceeded with several on-going pilot JI projects. The Tamsalu and Kadrina
Bark Boiler (District Heating) projects, both located in Estonia, were operational and producing emission
reductions already in 2002. Both projects have received preliminary determination statements in 2002.
Contract negotiations regarding these projects continued in 2003. The determinations of the Paide and
Pakri Projects in Estonia were finalised in January and March 2003 respectively. Agreements with the
Estonian government and the project sponsors concerning the Paide and Pakri projects were signed in
October 2003 and January 2004, respectively. The Paide project became operational in October 2003
and is now generating emission reductions.

3.7.2.3. Activities in 2004

In 2004 the Programme proceeded with the CDM projects identified through the international tender
organised in 2003. The PDDs of the projects were prepared together with the project proponents. By the
end of 2004 the PDDs of the AHPPER projects (Rio Blanco, Cececapa, Yojoa and Zacapa), the Parpikala
project and the 5 Biomass Based Gasifier Power Plants -project were being finalised and the validations
of these projects had started. The validation of the Rio Blanco project was finalised in November 2004. In
December 2004 the request for registration of the Rio Blanco project was made. During 2004 the
Programme also proceeded with the JI projects. The agreements of the Pakri Wind Farm were signed on
9 January 2004. The project includes the installation of eight wind turbines totalling around 20 MW in
Paldiski, Estonia. The Pakri project became operational in late 2004, as the first wind turbine was
installed and connected to the grid, and the project is now generating emission reductions.

The PDDs of the Tamsalu and Kadrina projects were finalised in accordance with the preliminary
determination statements and the determinations of these two projects were thereafter
finalised.Furthermore, the first set of emission reductions generated by the Tamsalu and Kadrina projects
were verified in December 2004.

In May 2004, the Programme organised an information seminar on the Pilot Programme. In connection
with the seminar the Pilot Programme also published a report on the activities, experiences and lessons
learned under the Pilot Programme thus far.

3.7.2.4. Activities in 2005

In January 2005 one of the Pilot Programme's CDM projects in Honduras, the Rio Blanco Project, was
registered by the CDM Executive Board as the second project overall and as the first ever small-scale
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project. In March 2005 the Emission Reductions Purchase Agreement for the four Honduran CDM
projects was signed between the Ministry for Foreign Affairs of Finland and the project proponents. The
Certified Emission Reductions generated by the Rio Blanco project during the year 2004 were issued as
the first ever by the CDM Executive Board in October 2005. The validations for the three other Honduran
projects continued and the projects are expected to be registered by late 2005/early 2006. Some of the
CDM projects developed under the Pilot Programme were discontinued for various reasons.

The second tender for small-scale CDM projects was launched in September 2005. Through this tender,
the Pilot Programme aims to identify up to four new small-scale CDM projects that are at relatively
advanced stages of development. Also small-scale afforestation and reforestation projects are eligible.
The tender is two phased. During the first phase, which closed on 16 November 2005, interested project
proponents were requested to submit an Expression of Interest. During the second phase, those project
proponents who have submitted projects fulfilling the eligibility requirements will be asked to submit a
tender. The Emission Reductions Purchase Agreements are expected to be signed in 2006.

As for JI, the first set of emission reductions generated by the Paide project were verified in May 2005.
The Pakri Wind Farm in Paldiski, Estonia was officially opened in June 2005. The Tamsalu and Kadrina
projects continued to be operational and generating emission reductions.

3.7.2.5. Objectives in 2006

The pilot phase of the Pilot Programme will end in 2006, when the new official Finnish Kyoto mechanisms
programme will take over. The objective of the Pilot Programme in 2006 is to wind up its activities and
enable a smooth transition to the new official programme. During the first two months of 2006 the Pilot
Programme will continue activities relating to the second CDM tender launched in 2005, in order to
identify the projects eligible to enter the project portfolio.

3.7.3. Implementation

3.7.3.1. The Second Finnish CDM Tender is open for Expressions of Interest

Ministry for Foreign Affairs of Finland through its current CDM/JI Pilot Programme invited Expressions of
Interest from Project Proponents to propose small-scale Clean Development Mechanism (CDM) projects
by 16 November 2005. Small-scale afforestation or reforestation projects are also eligible. (02.11.2005).

3.7.3.2. Estonia

An agreement on a joint implementation project for reducing emissions of greenhouse gases was signed
on 10 October in Tallinn. Wartsila Finland Ltd Biopower has supplied the new power plant in Paide, which
replaces the previous oil-fuelled one. Under the agreement, Finland will have the credit for the reduction
in greenhouse gas emissions achieved when the new wood-chip power plant is taken into use.
(10.10.2003).

Agreements on a Joint Implementation project for reducing greenhouse gas emissions in Estonia were
signed today in Helsinki. The Pakri Wind Farm project includes the installation of eight wind turbines
totalling 20 MW in Paldiski, Estonia. (9.1.2004).

3.7.4. Organisation

The Pilot Programme is implemented by the Ministry for Foreign Affairs. The work is supervised by an
inter-ministerial Steering Committee consisting of representatives from the Ministry for Foreign Affairs,
Ministry of Environment , Ministry of Trade and Industry, Ministry of Agriculture and Forestry, Ministry of
Finance and the Finnish Environment Institute. The Steering Committee is chaired by Ministry for Foreign
Affairs and meets approximately once a month with the task of developing the Pilot Programme’s
guidelines and practices as well as selecting the concrete projects and monitoring the lessons learned.
The Finnish Environment Institute (SYKE) has been acting as a consultant for the Pilot Programme since
August 2000 and it is responsible for the identification and practical implementation of the pilot projects in
co-operation with the relevant ministries.
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3.8. BASREC
3.8.1. Organisation

Energy ministers of the Baltic Sea region countries and the European Commission decided in their
conference in Helsinki in October 1999 to set up the inter-governmental Baltic Sea Region Energy Co-
operation (BASREC).

The countries participating in BASREC are Denmark, Estonia, Finland, Germany, Iceland, Latvia,
Lithuania, Norway, Poland, Russia, and Sweden. The European Commission is represented by DG
TREN, the Directorate General for Transportation and Energy.

3.8.2. Climate change

Differences in energy efficiency, industrial structure, natural resources and sources of fossil and non-
fossil fuels give raise to wide variations in carbon emissions intensities between BASREC countries.
These features give rise to cost differentials for energy emission reductions and opportunities for future
exchange of emissions reductions in accordance with the Kyoto Protocol. Such trade could be a
supporting complement to energy trade and investments in the BASREC region since the mechanisms
could provide offsets for emissions that are necessarily linked to the combustion of fossil fuels. The
mechanisms can also provide benefits for investments in energy efficiency and renewable energy and
thus contribute to transition towards sustainable energy systems in the region. For such reasons energy
ministers in Vilnius decided to establish the Testing Ground in the BSR with the objectives

= to build capacity and competence to use the Joint Implementation (JI) mechanism under the Kyoto
Protocol and to promote the realisation of high quality projects in the energy sector generating
emissions reductions,

» to develop methods and procedures in conformity with the rules and guidelines of the Kyoto Protocol,

» to collaborate in addressing administrative and financial barriers, and to minimise transaction costs,
especially regarding small scale JI projects,

= to facilitate generation, ensure issuance and transfer of greenhouse gas credits related to or accruing
from JI projects, and to implement projects early and offer credit for emissions reductions prior to 2008
by appropriate means.

These ambitions are also enshrined in the Testing Ground Agreement, TGA and constitute a basis for the
work plan of the BASREC in the field of climate change policy. The Testing Ground facility (TGF)
provided funds for credits to the TGA. Given the background and decisions referred to above the
following work should be done by the BASREC Climate Group.

The aims of Climate Change Working Group work:

= To develop common understanding and insights in the trading and link directives and its
implementation with emphasis on consequences for the energy sector and the scope for JI on the
testing ground.

= To provide an updated, clear and correct manual for Joint implementation projects in BASREC
countries.

= To make TG (test ground) known and to stimulate involvement and participation in TG activities. To
analyse needs and consequences for BASREC countries and provide for their interests to be taken
onboard when the emissions trading and JI is developed.

3.8.3. Establishment of the Testing Ground For Flexible Mechanisms of the
Kyoto Protocol

The Energy Ministers of the CBSS Countries and the EU Commission task BASREC with the
Establishment of the Testing Ground for Flexible Mechanisms of the Kyoto Protocol.

The ministers in charge of energy issues in the Baltic Sea region countries and the EU Commission
decided to make the region a testing ground for Joint Implementation projects for reducing greenhouse
gas emissions in the energy sector. Joint Implementation is one of the flexible mechanisms of the Kyoto
Protocol. The energy ministers convened within the framework of the Baltic Sea Region Energy Co-
operation, BASREC, in Vilnius, Lithuania, on 20 November 2002.
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The ministers found that great progress has already been made in starting the preparations for drafting
the legislative and administrative framework, as well as in developing procedural instruments for the
implementation of the testing ground, receiving strong support in the Baltic Sea States. The establishment
of the testing ground, together with the Financing Facility for the same purpose, would create new energy
investments aimed at emissions reductions.

The Baltic Sea region testing ground is an early start towards the beginning of the commitment period of
2008-2012 in the implementation of the Kyoto Protocol. The early start will give the participating countries
time for promoting capacity building and for enhancing common understanding among the actors both in
the administration and in the market place. The aim is that the first investment projects in the testing
ground could be launched in 2003.

The energy ministers and the EU Commission also stressed the importance of safeguarding the security
of energy supply in the Baltic Sea region. Substantial investments and active work will be needed in
adequate and safe energy transmission and transport systems that would cover the whole region. The
future prospects in the energy markets also call for further development of integrations between the
separate gas and electricity markets. The need for diversification of energy production and for reducing
greenhouse gas emissions favour e.g. increased use of renewable energy sources and natural gas, along
with continuous improvements in energy efficiency.

Sustainable energy development has been the leading topic of the energy co-operation since it was
initiated. As one indication of this the energy sector activities of Baltic 21 were integrated into BASREC
work during the first activity period of 2000-02, and Baltic 21 became an observer in BASREC.

The main task of the political decision makers and authorities is in creating legal and regulatory
framework conditions that are uniform and consistent enough for a favourable developOment of the
regional energy markets.

The targets approved create the basis for the continuation of the regional energy co-operation within
BASREC for the period of 2003-05, as decided by the energy ministers and the EU Commission in the
meeting.

BASREC (Baltic Sea Region Energy Co-operation) was initiated in 1999 to resume the projects in the
energy sector that were launched by the EU and the Prime Ministers of the Nordic countries. The
ministers received a report covering the activities in 2000-02 from the Group of Senior Energy Officials,
which is in charge of organising and steering the co-operation. The areas in the focus of the activities are
the electricity and gas markets, energy efficiency, use of renewable energy sources, and climate policy in
the region. The co-operation is organised within the framework of the Council of the Baltic Sea States.

In consequence, the following BASREC parties (the signatory parties), meeting in Géteborg on 29
September 2003 announce, that by signing the Testing Ground Agreement they are ready to proceed
with the testing ground and its policy implications: Denmark, Finland, Germany, Iceland, Lithuania,
Norway, Sweden.

The Testing Ground Agreement is a regional initiative, but must be understood in the context of the global
use of the Kyoto flexibility mechanisms. Likewise the interplay with climate change policies and
instruments in the context of an enlarged EU are to be taken into consideration. An emission trading
within the EU is to begin in 2005. The linkage of JI and CDM to this allowance trading within the EU is to
begin in 2005. The linkage of J| and CDM to this allowance trading is now under discussion in the EU. In
view of this, the signatory parties intend to follow developments in global and EU climate policy very
closely and where relevant take into account these developments within the framework of this Testing
Ground Agreement.

The signatory parties look forward to the rapid adhesion to the Testing Ground Agreement of their
neighbours in the Baltic Sea region, the remaining BASREC parties. The signatory parties will make
efforts to aid the remaining BASREC parties in adhering to the Testing Ground Agreement as soon as
possible.

3.9. Spain

3.9.1. Introduction

The Spanish Carbon Fund is a public/private partnership administered by the World Bank on behalf of the
Government of Spain, with the objective of purchasing greenhouse gas emission reductions from



Capacity Building in Donetsk Oblast for Waste Management - Ukraine REPORT: Carbon rights for landfills funding

Consortium SOGREAH — GKW Consult - ADEME Page 82 of 169

renewable energy, energy efficiency and other projects that contribute significantly to sustainable
development in developing countries and countries with economies in transition.

The Fund-a public/private partnership administered by the World Bank-will purchase a minimum of 34
million tons of carbon dioxide equivalent. The emission reductions generated by the projects included in
the Fund’s portfolio could be eligible to be considered for registration under the Kyoto Protocol’s Clean
Development Mechanism (CDM) and Joint Implementation (JI) Mechanism, as well as the Emissions
Trading Scheme (ETS) of the European Union.

The Fund, which started operations using financial resources provided by the Spanish Government, is
open to the participation of Spanish public and private entities. The minimum contribution for private
sector participants is set at US$2.5 million payable under annual instalments.

3.9.2. The Fund's Objective

Spain has decided to achieve its greenhouse gas emission reduction target through a combination of
implementation of domestic reduction measures and the use of the flexible mechanisms defined by the
Kyoto Protocol. The Fund is one of the initiatives implemented by the Spanish Government to achieve
this goal.

The main objectives of the Spanish Carbon Fund are:

= To purchase greenhouse gas emission reductions to contribute to Spain’s emission reduction target at
a competitive cost.

= To promote renewable energy and energy efficiency projects in developing countries and countries
with economies in transition.

= To acquire knowledge and experience on carbon finance and to share that experience with the Fund’s
participants and stakeholders.

Through the projects included in its portfolio, the Spanish Carbon Fund will contribute to improving the
knowledge and the governance schemes of the projects’ host countries, complementing other
development programs and projects managed and coordinated by the World Bank.

The Fund will also promote active participation of project developers, technological innovators and
certifying institutions in the growing market for carbon finance.

3.9.3. Spanish Carbon Fund Portfolio

The Fund is designed to include projects from many regions, including Latin America, North Africa, East
Asia, South Asia, Eastern Europe and the Russian Federation.

Projects that may be eligible under the Spanish Carbon Fund comprise an array of technologies that
include:

= Renewable energy. Projects aimed at maximizing the share of renewable in the energy generation
profile, including small or medium hydro projects and wind projects.

= Biomass and agricultural waste products. Generation of heat and electricity using crop waste such
as rice husks, sugar cane bagasse, paper plant residues, among others.

= Urban waste management. Improving liquid and solid waste treatment systems, creating an
opportunity to generate heat and/or power from the gases captured in the process while contributing to
the welfare of local communities.

= Industrial processes. Reducing greenhouse gas emissions through improving industrial processes or
by reducing end-of-pipe gases, concurrently improving environmental and social conditions in the
project host country through "green" energy projects developed through carbon revenue.

3.10. Italy
3.10.1. Introduction

In fall 2003 the World Bank entered into an agreement with the Ministry for the Environment and Territory
of ltaly to create a fund to purchase greenhouse gas emission reductions from projects in developing
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countries and countries with economies in transition that may be recognized under such mechanisms as
the Kyoto Protocol’'s CDM and JI.

The ltalian Carbon Fund has an initial endowment from Italy of US$15 million. This amount is expected to
increase over time, as the Fund will be open to the subscription of Italian entities for 24 months from its
constitution. The minimum contribution from each additional participant is set at US$1 million.

3.10.2. A Diversified Approach

The project portfolio of the Italian Carbon Fund will be fairly diversified with support being provided to a
wide range of technologies, including carbon sequestration, and regions, including The People’s Republic
of China, the Mediterranean Region, the Latin and Central America regions, as well as the Balkans and
the Middle Eastern countries.

Italy has an ambitious emission reduction objective which would be difficult to achieve through domestic
measures without an exorbitant investment. The Fund provides one alternative to obtaining emission
reductions which may be used to help meet the Italian emission reduction target.

At the same time, the Italian Carbon Fund will help developing countries achieve sustainable
development by leveraging substantial investments in modern energy services and technologies.

As with other carbon funds facilitated by the World Bank, the income from payments by the participants in
the fund will be held in a separate trust and used for project identification and preparation activities such
as capacity-building, outreach and research-thus leading to the creation of supportive project approval
systems in host countries.

3.10.3. The Fund

The Ministry for the Environment and Territory of Italy has entered into an agreement with the World Bank
to create a fund to purchase ERs from projects that both benefit the global environment and transfer
clean technologies for sustainable development to developing countries and countries with economies in
transition (Fund).

The Fund supports projects that generate emission reductions eligible under the Kyoto Protocol's Clean
Development Mechanism (CDM) and Joint Implementation (JI), as well as the emerging Emissions
Trading scheme of the European Union.

The Fund is a public-private partnership administered by the World Bank. It has an initial endowment of
US$15 million provided by the Ministry for the Environment and Territory of Italy.

The Fund is open to the participation of lItalian private and public entities (e.g. municipalities). The
minimum contribution from each additional participant is set at US$1 million, payable in annual
instalments if desired. The target size for the Fund is US$80 million.

3.10.4. Rationale

Italy has an ambitious emission reduction objective which would be difficult to achieve solely through
domestic measures without an exorbitant investment. The Fund provides one alternative to obtaining ERs
which may be used to help meet the Italian emission reduction target.

The Italian Carbon Fund has three main objectives:

= Purchasing ERs at a competitive price to reach the reduction targets of the domestic program for the
allocation of quotas of permissible emissions;

= Promoting international projects in renewable energy and energy efficiency; and
= Acquiring knowledge and experience on carbon finance and the carbon market.

At the same time, the Italian Carbon Fund is designed to assist developing countries achieve sustainable
development by leveraging substantial investments in modern energy services and technologies,
including investments from the private sector.

As with other carbon funds facilitated by the World Bank, the income from payments received from the
participants in the fund will be held in a separate trust and used for capacity-building, outreach and
research-thus leading to the creation of supportive project approval systems in host countries.
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3.10.5. Potential Projects

The Fund’s project portfolio is proposed to include support for a wide range of technologies and regions,
including the People's Republic of China, the Mediterranean Region, as well as the Balkans and the
Middle Eastern countries.

Examples of types of projects which may be eligible under the Fund’s project portfolio criteria include:
Energy services: Medium-size hydroelectric project provides electricity to under-served region.

Electricity from agricultural waste: Power plant uses crop wastes such as empty palm oil fruit bunches,
sugar cane bagasse and rice husks as fuel.

Urban Landfill Gas: Town captures methane gas for electric power or industrial uses, mitigates
environmental impacts of open-dump sites, and improves the welfare of surrounding communities.

Coalbed methane capture: Methane gas associated with coal mining operation is captured and utilized
as fuel for power generation-prevents large quantities of highly disruptive greenhouse gas from entering
the atmosphere.

Gas flaring: Reducing gas flaring and venting in oil extraction will help mitigate climate change and
reduce its impact on human health, water systems, agriculture and fishery.

3.11. Canada

3.11.1. Introduction

Canada established the $100 million Canada Climate Change Development Fund (CCCDF) in 2000 to
promote activities addressing the causes and effects of climate change in developing countries, while
helping to reduce poverty and promote sustainable development. Originally a five-year fund, the CCCDF
was extended for 2005-2006.

Climate change requires cooperation on a global scale to develop and implement solutions. The
international community is tackling climate change through a number of agreements, such as the United
Nations Framework Convention on Climate Change to reduce greenhouse gases. Canada is a party
to this Convention and to its Kyoto Protocol, both of which call for financial and technological transfers to
developing countries.

Developing countries are particularly vulnerable to the potential impacts of climate change such as floods,
drought, hurricanes, and changing disease vectors, which could create a barrier to reducing poverty.
Industrialized countries have been responsible for the majority of greenhouse gases, but some
developing countries such as China, India, and Brazil are growing contributors.

As of 2005, the CCCDF had supported projects in over 50 countries, in addition to making a $10 million
contribution to the Least Developed Countries Fund (LDCF) managed by the United Nations and the
Global Environment Facility. The LDCF supports developing countries to prepare and implement
national adaptation programmes of action (NAPAs): tools to identify priority activities that respond to the
urgent needs of developing countries regarding adaptation to climate change.

The CCCDF has made a valuable contribution to meeting Canada’s international commitments on climate
change. Its activities have contributed to Millennium Development Goal 7: ensure environmental
sustainability.) Because environmental degradation can have a serious impact on development, Goal 7
can be seen as a foundation for the achievement of all other Millennium Development Goals.

3.11.2. Objectives

The CCCDF was created based on the three objectives of the 1998 Government of Canada International
Strategy on Climate Change:

1. Maximize Canada’s ability to meet its UNFCCC commitments and Kyoto climate change targets at the
lowest cost;

2. Contribute to the achievement of global climate change objectives and ensure a level playing field with
Canada’s competitors by maximizing participation of major developed and developing economies in the
Kyoto Protocol; and,
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3. Maximize opportunities for Canadian business in international projects and initiatives on climate
change.

3.11.3. Programmes

Article 4.4 of the UNFCCC identified the commitment of developed countries to financially support
adaptation to the negative impacts of climate change in developing countries. The Buenos Aires Plan of
Action reinforced this commitment, as have subsequent COPs. The adaptation program area was
designed to help Canada meet this UNFCCC commitment. Actual spending on adaptation projects was
higher than designated. This is consistent with the general opinion that CIDA’s mandate and expertise is
more grounded in adaptation and the fact that adaptation has achieved a higher profile as the UNFCCC
negotiations have proceeded.

Table 1 Program area projects and expenditures

% OF FUND % ALLOCATED of $80 million for
PROGRAM AREA BUDGETED Program Areas (Approx.)
Emissions Reduction 37-43% 47% ($38 million)
Sequestration 18-23% 17% ($14 million)
Core Capacity-Building 20-25% 14% ($11 million)
Adaptation 10-15% 21% ($17million)
Small Funds & Multi-lateral $20 million

The second objective focuses on participation of major developing country economies in the Kyoto
Protocol. Each of the program areas contributes to this objective as well. The MFBP does not identify the
‘major’ developing countries, but the 5 largest GHG generators including China, India, Indonesia, Brazil,
and Argentina, received approximately 40 % of the CCCDF funding. China is by far the largest recipient
(~17%) followed by Indonesia (~8%), India (~7%), and Brazil and Argentina (~ 3.5 - 4% each). Without
putting too fine an analysis on these numbers it is fair to say that the Fund did achieve the objective of
targeting major developing countries, especially in comparison to the dispersed nature of CIDA’s overall
ODA portfolio. There may also be a case to be made that Brazil was underrepresented and Argentina
perhaps over-represented in the Fund. Table 2 lists fund allocation by country/region.

Table 2 Expenditures by country/region

COUNTRY/REGION EXPENDITURI_E OF PROGRAM FUNDS
Approximate Percentage

China 17 % ($17 million)

India 7 % ($6.6 million)

Indonesia 8 % ($7.1 million)

Brazil 3.5-4 % ($3.5 million)

Argentina 3.5-4 % ($3.75 million)

Other 60%

With respect to the third objective, the Fund has provided significant opportunities for Canadian business.
There is Canadian private sector involvement in approximately 40% of the projects, not including the
small project funds. Other major players included Government of Canada departments (~25%), NGOs
(~32%) and Research Institutions and Universities (~10%). Table 3 details the sectoral participation in the
Fund.

Table 3 Sectoral participation in the Fund (% of projects)

PERCENTAGE
SECTOR PARTICIPATION (Approx.)
Canadian Private Sector 40 %
Canadian Government Agencies 25 %
-Governmental Organizations (NGO) 32%
Research Institutions and Universities 10%




pun juswisaAu|
UW yElLl 0043N 0O43N
aulenin (491)
Jaje| pue ‘eissny Aljioe4 punolo
90/L0/1€ pue ‘elucjs3 ‘einje] Bunsa] uoibey
sulenin sujW G'¢e L ‘eluenyyi "pue|jod OO43aN B8 dljjeq
pung
jueg pUopA|  uogue) ysiueq
Ao uoqued
adoing yueg pJepuels
BISY [BJUSD uJ9)seg pue [eAuUdD| SBIIIND9S00]|  -S8IIINI8S00]
aulen|n pue ‘ejeno|s
‘eluewoy ‘puejod
‘eAOP|OIA\ ‘BlAjen
‘ueyszABiAy] ‘elbioan)
90/LL/L0 90/LL/LO ‘ejuojs3 ‘elebing
90/80/10 90/80/10 ‘uefleqlazy ‘elusuily jpruogiedysiueq JjJewusQd
Auoed ejes Y30
pue JuswWaInd0Id
$811JUN0D UBOLIBWY/| adoung 108loud
Gzl yinos pue upeT uJe)seq pue [eAUSD| SBIIN0SS00T|  NQD ueLisny
(4009)
pun4 uog.ie)d
$811UN0d swdojansq
$ujw g padojonsp jsea yueg plHopN Alunwwon
olBausjuop
pue eiqies Aenbeled aulen|n enjeno|s
eisAefepy |oeis| BISSNY BIUBWOY
eisauopu| eipu| eibioas) puejod puejeaz
eidoiyig 1dA63 Jopeno] MaN einle] Aiebunpy
BIQWIO|0D BUIYD eluojsJ olgnday awuweibold
G¢e [izelg elAljog ueinyg Ge yoez) euebing NQaQ/Ir uelisny| eLisny
Aauop 9t} Ujw Aauo 9¢0D) UjW
Japua | T $aljuUNo0y JSoH|  Jepua| I S811JUN0Y }SOH Aq peBeuel pUN4 Anunos

wslueyos|y juswdojoasq ues|)

uoneusws|dwi julop

691 J0 9g ebed

JINIAV - HNSUOD MMO — HVYIHOOS Wnijosuo)

Buipuny s|jiypuel 4o} syybu uogied 11 H0d3IY

aulesn - Juswabeuely aise) Joy }se|qQ ysjeuoq ul Buipiing Ayoede)




uoneiepa
ueissny 8y} pue
adoing ulsiseq] ‘eisy
UINoS ‘eIsy 1se3 ‘edl)y

uolnesspa
uelssny ay) pue
adoing uisiseq] ‘eisy
UINos ‘eIsy 1se3 ‘eoly

pund

UUON ‘eouswy uneT UUON ‘eouawy une|  jueg plUopA uogused ysiuedg uledg
uspams
‘elssny
‘puejod
‘AemioN
‘eluenyy
‘elnye]
‘pueja9|
‘Auewias
‘puejui
‘eluojs3
03¥sSvg| “dewusqg
eulyD eluojs3 pue Alebuny
SEINPUOH BoIY B} ‘auien|n ‘puejod
enbBeleoiN ‘lopeAes |3 ol ‘elueny)i ‘elnle puejui
(d21s)
awuwelibold
JUBWI]SOAU|
(3ujw 2¢) uopelapa uelssny ay) ajew|
M3S Pue puejod ‘eluenyj [euoneulsiul
elpu| jizeig ujw 0S¢ ‘BINJET ‘eluo)s3 Usipems uspamg
ueaqque)d Aoeq4 N@d
Sy} pue eoLisWYy uheT SPUEBBYIBSN-JVYO
(4eoNI)
Ayjioe4 uoque)d
uado spuelayiaN-24|
uoisiAig INAO
INOYA jo Aisiui| spuepayioN
(3ulw ov) 4N - puny
MMAa swdojanaQg
ujw 00g [BJUSWIUOJIAUT
juel 0043N OIpJON
Aauop 9t} Ujw Aauop 9¢0D) UjW
Japua | T saljuUNo0y JSoH|  Jepua| I S811jUN0Y }SOH Aq peBeuel puN4 Anunos

wsiueyos|y uswdopaaq ues|)

uonejuswa|dwy) juiop

691 Jo /g ebed

JINIAV - HNSUOD MMO — HVYIHOOS Wnijosuo)

Buipuny s|jiypuel 4o} syybu uogied 11 H0d3IY

aulesn - Juswabeuely aise) Joy }se|qQ ysjeuoq ul Buipiing Ayoede)




spun4 uoques Buisixa Jo sISayUAS ¥ ajqe]

pund
juswdojana
eunuably |izeig abuey)n
Sujw 00| BISOUOPU| BIPU| BUIYD ajew||D epeue) epeue)
uisises 9|ppIN suedjeg
BOlIBWY [BNjua)
pue une uoiboy pun4
$ujw 08-Sl UESUBLISHPOIN BUIYD|  Mueg PlOAN  UOQJe] uelle}| Aey
Aauop 9t} Ujw Aauop 9¢0D) UjW
Japua]| JUROWY S9LUN0Y JSOH| Joapusa] JUROTY S81JUN0Y 1SOH Aq pobeuepy pun Anunos

wsiueyos|y uswdopaaq ues|)

uonejuswa|dwy) juiop

691 Jo gg abed

JINIAV - HNSUOD MMO — HVYIHOOS Wnijosuo)

Buipuny s|jiypuel 4o} syybu uogied 11 H0d3IY

aulesn - Juswabeuely aise) Joy }se|qQ ysjeuoq ul Buipiing Ayoede)




Capacity Building in Donetsk Oblast for Waste Management - Ukraine REPORT: Carbon rights for landfills funding

Consortium SOGREAH — GKW Consult - ADEME Page 89 of 169
4. Ukraine's approach

4.1. Website of Ministry of Environment Protection

4.1.1. Ukrainian-English Glossary from Centre for Sustainable Development in
the Americas

Glossary from Center for Sustainable Development in the Americas
(http://www.csdanet.org/English/publications/glossary.htm)

AHani3s 3uckiB i BUTpar

MeToamvka €eKOHOMIYHOI OLUiHKKM, sika 3aCTOCOBYETbCA MpU MNPUAHATTI pilleHb | 003BONSA€E
BU3HAYUTWN Y TPOLUOBMX OOMHULUAX AK nepesBarn (3nCKK), Tak i Hedonikv (BUTpaTu), Nos'dAsaHi 3
NEeBHWM MPOEKTOM YM MOSTITUKOIO.

Benefit-cost analysis

Economic technique applied to public decision making that attempts to quantify in monetary
terms the advantages (benefits) and disadvantages (costs) associated with a particular policy or
project.

AnbTepHaTUBHa BapTiCTb
BapTicTb €KOHOMIYHOT AiSNbHOCTI, Big SKOT BIGMOBUUCE HA KOPUCTb iHLUOT AiSNbHOCTI.
Opportunity cost

The cost of an economic activity foregone by the choice of another activity.

BanaHc Byrneuto

CymapHun 6anaHc o6MiHy Byrneuto (Hagxo4KeHHs | BTpaTu) MiXk pe3epByapamu Byrneuto (Hamp.,
aTmocdepa i 6iocdepa) y ByrneLeBomy LK.

Carbon budget

The balance of the exchanges (incomes and losses) of carbon between carbon reservoirs (e.g.,
atmosphere and biosphere) in the carbon cycle.

BionanuBo

OpraHivHi maTepianu, Taki 8K AepeBuHa, BigXxoan Ta COUPTM , IO BMKOPUCTOBYIOTLCA ANS
BUPOOHMLITBA eHeprii.

Biofuels

Organic materials, such as wood, waste, and alcohol fuels, burned to produce energy.

Bynb6alika

eorpadiyHMn parioH 4M CYKYMHICTb BUPOOHUUTB, ON1S1 SKMX BCTAHOBMEHWUA E€AWHWA CMINbHWNA
nimiT Bukngis. Hanpuknag, Skwo nignpueMcTBO 3 KiflbkOMa gpKepenamMmv BUKUAIB pPO3rnsgacTbes
Ak "Oynbbaluka”, TO perynordi OpraHn OUiHIOKTbL BIAMNOBIOHICTL MiMITY PiBHSA BMKUAIB TiflbKK MO
CyMapHuUM BUKMAAM NigNPUEMCTBA, a HE MO KOXXHOMY OKPEMOMY pKepeny.

Bubble

A specific area or group of facilities where emission reductions from all sources have a common
total emission limit. For example, if a plant with multiple emissions sources is treated as being
"under an emissions bubble," regulators assess only the total emissions of the plant, not the
emissions of each individual source, in determining compliance.
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Bynbb6awkoBa 3oHa €C

Y KOHTEKCTi MiKHapodHux neperosopiB i3 npobnem 3miHn knimaTy, iges npo Te, LWo
€sponencekmn Coto3 (E€C) y uinomy norogmecs 6 i3 OeSKMM CYKYMHUM OOMEXEHHAM Ha
3HVKEHHS BUMKMAIB BYrneLo, 0gHaK 3a YMOBW, WO Lie OOMEXEHHsS1 He MOBMHHO BTy NponopuiiHo
posgineHe MiX ycima yneHamu.

EU bubble

In the context of international climate change negotiations, the notion that the European Union
(EU) as a whole would accept some aggregate limit on carbon reductions but that the limit would
not have to be shared proportionately by all members.

BapiaHT nomM'sikwiyo4umnx 3axopiB "6e3 kaaTra"

BapiaHTn nom'dkwyoumnx 3axogis, BapTiCTb NepeBar Skux (9K Hanpuknag, 3HwkeHa uiHa eHeprii i
3HWXEHHSA BMKMAIB MICLLEBUX YM perioHanbHNX 3abpyaHeHb) AopiBHOE abo nepeBuLLye BUTpaTu
CycninbCTBa Ha iX MPOBEAEHHS, KONW He BpaxoByBaTW Mepesar, MOB'A3aHMX 3 MOM'SKLWEHHSM
3MiHM knimaty. BapiaHTu npoBegeHux "0e3 kaaTTsa" 3axofiB iHOAI Ha3uBalTb "3axodamu, SiKi
BapTO NpoBaguTu B Oyab-siKoMy BUNaaky".

"No-regrets" mitigation options

Those mitigation options whose benefits, such as reduced energy costs and reduced emissions
of local/regional pollutants, are equal to or exceed their cost to society, excluding the benefits of
climate change mitigation. They are sometimes known as "measures worth doing anyway."

Bukugu (ckngm)

PeuoBuHN, BUKMHYTI B aTtmocdepy (CKMHYTI y BOAHWA GacenH) B pes3ynbTaTi MPOMMUCIOBOI
LisANbHOCTI, PYHKLiIOHYBaHHA KOMYHANbHOMO CEKTOPY YM TPAHCMOPTHMX 3acobiB.

Emissions (effluents)

Pollutants released into the air or waterways from industrial processes, households or
transportation vehicles.

BumiproBaHHA Ta Bepudikauia (ansa npoektie CB)

MigTBEpAXeHHSA TOro, Wwo 6a30Bi piBHI Oy TOYHO BM3HAYEHi, @ TaKoX BU3HAYEHHS (haKTUYHMX
3aoLLampKeHb, OTPUMaHNX B pesynbTarti peanisauii npoektis CB.

Measurement and verification (for JI projects)

Confirms that baselines were accurately defined and determines the actual reductions achieved
by a JI project.

Buwie no Teuii

BigHocutbcst 0O OyAb-AKOro MyHKTY, A€ BUKOMHE ManvBO HaOXOAWUTb B €KOHOMIKY, Hanpuknag,
HadbTonepepoOHi i Byrnesbaradvytodi 3aBoau.

Upstream

Refers to any point where fossil fuels enter the economy, e.g., oil refineries, coal processing
plants.

BpasnuBicTb

Moxnuemii po3mip 30MTKIB UM LUKOOAW CUCTEMM Big 3MiHM Knimaty. Lle 3anexutb He Tinbku Big
YYTIIMBOCTI CUCTEMM, ane TakoX Bif ii 34aTHOCTI aganTyBaTUCh 4O HOBMX KIMiMaTUYHMX YMOB.

Vulnerability

The extent to which climate change may damage or harm a system. It depends not only on a
system's sensitivity but also on its ability to adapt to new climatic conditions.
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BcTtaHoBneHi o6caru

KinbkicHi 3060B'A3aHHs 3i 3HWXEHHS BUKMAIB BiAHOCHO 6a30BOro POKy, yXBasieHi kpaiHamu
Hopatky b KioTcbkoro npoTtokony.

Assigned amounts

Binding emission reduction commitments agreed upon by Annex B countries in The Kyoto
Protocol that are based on the base year emissions.

Byrneuesun uukn

KpyrooGir Byrneut (y pisHux dopmax, Hanpuknag, y BWUIMagi OBOOKACY BYIMEL) MiX
aTtmocdepoto, okeaHoMm, Biocdepotro Ta Hagpamu 3emrii.

Carbon cycle

The term used to describe the exchange of carbon (in various forms, e.g., as carbon dioxide)
between the atmosphere, ocean, terrestrial biosphere and geological deposits.

FanoigHi ByrneBogHi

Cronyku Wwo MicTsTb xnop, 6pom abo cdTop i Byrneub. B atmocdepi Taki Cnonykun MoxyTb AisiTu
SK MOTY>XHWIA MapHUKOBMIA ra3. Xnopo- i GpoMoBMiLLytoYi ranoigHi ByrneBOAHi Takox 6epyTb
yyacTb y BUCHa)KEHHI 030HOBOrO LUapy.

Halocarbons

Compounds containing either chlorine, bromine or fluorine and carbon. Such compounds can act
as powerful greenhouse gases in the atmosphere. The chlorine and bromine containing
halocarbons are also involved in the depletion of the ozone layer.

Mapsye noBiTpA

Y cBiTni neperosopis 3 NMTaHb 3MiHW KNiMaTy O3Ha4Yae Take 3HWXEHHS BUKWAIB NapHMKOBUX rasis,
Ake Bigbynocs, Hanpuknag B KonuwHboMy PagsaHcbkomy Cotosi, B pesynbTaTti €KOHOMIYHOI
Kp13n, a He 3yCusb No 3HWKEHHIO BUKMAIB.

Hot air

In the context of climate change negotiations, reductions in greenhouse gas emissions, for
example, in the former Soviet Union, due to economic crisis, as opposed to intentional efforts to
curb emissions.

FeorpacdpiuHi iHcpopmauinHi cuctemu (IIC)

IHbopmaUinHo-o6uncrnoBanbHa cuctema, npusHadeHa ans dikcauii, 3d0epexeHHs, mogudikauii,
KepyBaHHs1, aHanisy i BigobpaxeHHs ycix chopm reorpadiyHoi iHdopmadii. [C BMKopncToBY€ETHCA
Oaratbma pocnigHuMKamm B ranysi BMBYEHHS npobnem HaBKOMMWLLHBOMO cepefoBulla, And
BU3HAYEHHS Pi3HMX MOKa3HWUKIB Ha reorpadidHin ciTui.

Geographic information systems (GIS)

Organized collections of computer hardware, software, geographic data, and personnel designed
to efficiently capture, store, update, manipulate, analyze, and display all forms of geographically
referenced information. GIS is being used by many researchers in the environmental field to view
a number of different indicators simultaneously as data layers on a geographic grid.

Mmo6anbHe noTenniHHA

Mporpecytoye nocTynoBe nNiABULLEHHST TeMMepaTypu MOBEPxXHi 3emni, WO MoB'A3yeTbCa 3
NapHUKOBUM epeKTOM i MPM3BOANTL 4O 3MiHM KniMaTy Yy rnobdanbHuX Maclutabax.

Global warming

Progressive gradual rise of the earth's surface temperature thought to be caused by the
greenhouse effect and responsible for changes in global climate patterns.



Capacity Building in Donetsk Oblast for Waste Management - Ukraine REPORT: Carbon rights for landfills funding

Consortium SOGREAH — GKW Consult - ADEME Page 92 of 169

FmobanbHun ekonorivHin cooHp (FEP)

HesanexHun mixHapoaHun diHaHcoBui cyB'ekT, Ymsa OianbHICTb peanidyeTbcs Yepes Nporpamy
po3suTky OOH, lNMporpamy oxopoHn HaBkonuwHboro cepenosuiia OOH, i CeitoBuin baHk. [E®
Hagae doHaM Ana hiHaHCYBaHHS AO4ATKOBUX BUTpAT Anst TOro, Wwob NpoekT cTaB eKOMoriYHo
npuBabnueum.

Global Environment Facility (GEF)

An independent international financial entity with the United Nations Development Programme,
the United Nations Environmental Programme, and the World Bank as implementing agencies.
The GEF provides funds to defray the added cost of making planned projects environmentally
friendly.

FHyu4Ki MexaHi3mu

BcTraHoBneHi Kiotcbknm MpoTokonom mexaHismu, Wwo HagaTb MOXKNUBICTb 36iNbLUNTU THYYKICTD i
3MEHLWNTN BUTPATU Ha 3HUXKEHHS BuKkuAiB. B pamkax [lpoTokony 3a3HayeHi TpU OCHOBHI
MexaHi3mu: MexaHiaM YMCTOro po3BUTKY, TOPTiBMS BUKMAAMU i CNiflbHE BMPOBAKEHHS.

Flexibility mechanisms

The mechanisms established by The Kyoto Protocol that seek to increase the flexibility and
reduce the costs of making emissions reductions. The three primary mechanisms contained in
the Protocol are the Clean Development Mechanism, emissions ftrading, and Joint
Implementation.

OuHamiyHuni 6a3oBuUM piBeHb

BasoBuii piBeHb BMKMAIB, O NEepioAMYHO KOPEKTYETLCA NPWU YTOYHEHHI OLiHOK TOro, Wwo morno 6
BigOyTMCA Npu BIOCYTHOCTI 3aXOA4IB 3i 3MEHLLEHHS BUKMAIB NapHMKOBMX rasiB.

Dynamic baseline

An emissions baseline that is adjusted periodically to reflect a revised view of what would have
happened in the absence of a climate change mitigation project.

Ouokcua Byrneuto, Byrnekucnum ras CO,

HeoTpynHun ras, 6e3 konbopy i 3anaxy, Lo € NPMPOSHO0 CKNagoBo atMocdepun. Byrnekucnum
ras € NPoA4yKTOM CrnasitoBaHHSA BMKOMHOro nanvea. BiH mae napHuMkoBi BacTMBOCTI, TOGTO cripusie
YTPUMaHHIO TENna Ha NoBepxHi 3emri i BHOCUTb OCHOBHUIA BKNag y rnobanbHe noTensiiHHS.

Carbon dioxide, CO,

A colorless, odorless, non-poisonous gas that is a normal part of the ambient air. Carbon dioxide
is a product of fossil-fuel combustion. It is a greenhouse gas that traps the earth's heat and
contributes to the potential for global warming.

OisnbHicTb, Wo BNnpoBamXyeTbcsA cninbHo (ABC)

OBC 3anouyatkoBaHa B pamkax KonseHuii OOH npo 3miHy knimaty i nonsrae y ToMy, LIO
NPOMMCIIOBO PO3BMHEHI KpaiHW BUKOHYIOTb CBOi 30060B'A3aHHS 3i 3HVKEHHSA BUKMAIB NapHUKOBUX
rasis LUMASXOM OTPUMaHHA KBOT B pesynbTaTi (piHaHCyBaHHA 3axofiB 3i 3HWXKEHHA BUKUAIB B
KpaiHax, Lo pO3BMBAOTLCS, i B KpaiHax 3 nepexigHoto ekoHomikot. [BC € ninoTHow dasoro
peanisauii MexaHiaMiB YUNCTOro PO3BUTKY i CMiNbHOro BnpoBagkeHHs1 (CB).

Activities implemented jointly (AlJ)

Introduced under the UNFCCC where industrialized countries meet their greenhouse gas
emission reduction obligations by receiving credits for investing in emissions reductions in
developing countries and countries in transition. AlJ is the pilot phase of the Clean Development
Mechanism and Joint Implementation (JI).
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[o6poBinbHi 3axoaun

3axoam Ans 3aMeHLWeHHSA BUKWMAIB NapHUKOBUX rasis, WO 3acTOCOBYHOTLCA (hipmamy abo iHWMMK
Jitoummm cyb'ekTammn nNpm BiACYTHOCTI ypsa0BUX 3060B'A3aHb.

Voluntary Measures

Measures to reduce GHG emissions that are adopted by firms or other actors in the absence of
government mandates.

HDopnatkoBuin Byrneuesun ecekr

Po3paxyHKoBe 3HWXEHHSA BUKMAIB, OYikyBaHe B pesynbTaTi peanisaLii 3anponoHOBaHOro NpoekxTy,
BiJHOCHO BMKMAIB, O MOINM 6 MaTtu MicLe Yy BiACYTHOCTi MPOEKTY.

Incremental carbon impact

Estimated reductions in carbon emissions expected to result from a proposed project compared
to the emissions that would result if the project were not implemented.

[o3Bin Ha BUKMAun

BuaineHHa pgepxaBoio OKpemMoMy nigNnpUEMCTBY [03BOMNY Ha BUKWL BU3HAYEHOI KifbKOCTI
pPEYOBUHN.

Emission permit

An allocation of entitlements by a government to an individual firm to emit a specified amount of a
substance.

[JonoBHIOBaHiICTb

Bumora, wo6 3mMeHweHHs BUkMaiB abo 36inblIeHHS NOrMMHaHHA NapHUKOBUX rasiB 00O0B'I3KOBO
BigbyBanocss B pesynbTaTi BUKOHAHHA NPOEKTYy B pamKax MeXaHi3MiB 4MCTOro PO3BUTKY i
CMifNbHOroO BNPOBaKEHHS Ta He MOrno 6 TpanuTuce y BiACyTHOCTI NPOEKTY.

Additionality

The requirement that greenhouse gas emissions reduction or sequestration in a Joint
Implementation or Clean Development Mechanism project occurs over and above the baseline
and constitutes a new reduction that would not have otherwise occurred without the existence of
the project.

LONONHNUTENbHOCTb

TpeboBaHve, YTOObI YMEHbLUEHME BbIOPOCOB UMM yBENUYEHWE MOTTIOLWEHUS MapHUKOBbLIX ra3oB
0b6s13aTenbHO NPOMCXOAMIIO B pe3yrnbTaTe BbIMOSIHEHUSI MPOEKTa B paMKax MeXaHW3MOB YMCTOrO
pasBUTUS U COBMECTHOIO OCYLLIECTBIIEHMS] U HE MOFTO Bbl MPON3OWTY NMPU OTCYTCTBUM NMPOEKTA.

3miHa Kknimarty

B KoHTekcTi npobnemun UMM TEPMIHOM BM3Ha4YalOTb 3MiHM KniMaTy, WO BUHMKAKOTb B pe3ynbTarti
De3nocepeHbOi abo OnNocepefKoBaHOI LiANbHOCTI NIOAWHM, sika 3MIHIOE cKnag aTmocdepu
Bewmni. Taki 3MiHM HaknagawTbCA Ha NPUPOAHY KNIMaTUYHY MIHNUBICTb, WO CNOCTepiraeTbCcs 3a
NopiBHAMBHI Nepioau yacy.

Climate change

A change of climate, which is attributed directly or indirectly to human activity that alters the
composition of the global atmosphere and which is additional to natural climate variability
observed over comparable time periods.

30BHiLUHi YUHHUKN

Mo6iyHi NpoayKkTW AISMNbHOCTI, WO BMNuBaKTb Ha AobpobyT niogen abo 3aBgaloTb LWIKOAM
HaBKOMWLIHBLOMY CepefoBuLLYy, ane He 3Haxo4ATb CBOE BiOOBpPaXeHHS B PUHKOBUX LjiHaX.
Butpatn (abo 3ucku), 3B'A3aHi 3 30BHILIHIMW YMHHUKAMW, HE BXOOATb Y CXEMW CTaHAAPTHUX
po3paxyHkKiB BapTOCTi.
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Externalities

By-products of activities that affect the well-being of people or damage the environment, where
those impacts are not reflected in market prices. The costs (or benefits) associated with
externalities do not enter standard cost accounting schemes.

KBoTa Ha BUKMaun
YacTka 403BOrMIB Ha BUKMAM, LLIO NPUAINSAETLCA KpaiHi abo rpyni KpaiH.
Emission quota

The portion or share of total allowable emissions assigned to a country or group of countries
within a framework of maximum total emissions.

KioTcbkui npoTokon

MixHapogHa yroga, yknageHa Ha Tpertin KoHdepeHuii CtopiH y rpyaHi 1997 poky. Yroga
Haknana Ha 38 po3BMHEHUX KpaiH 3000B'A3aHHS 3i 3HWKEHHSI BUKMAIB NMAapHUKOBUX rasie. Yroga
MiCTUTb nignuck GinbLu Hixk 160 KpaiH, ogHaK MNOKK WO He paTudiKoBaHO.

Kyoto Protocol

An international agreement reached at the Third Conference of Parties in December 1997. The
agreement committed 38 developed countries to targets for GHG emission reductions. The
agreement has more than 160 signatories, but has yet to be ratified.

Knimat
Knimat 3Bu4aiHO BM3HaAYaeTbCA K "OaraTopiyHui pexum norogn” abo Oinbll TOYHO, $K
CTaTUCTUYHUA OMWUC MOroAu, BWKOPUCTOBYKUM MNEPecCivHi 3HayYeHHss Ta X BiAXUIIEHHS
TemnepaTypu, onagis, BiTPiB 3a nNepioan B AeKinbka AecATUNITb (3a 3BMYaN, TpU OECATUNITTA, SK
ue npunHaTto y BMO).

Climate

Climate is usually defined as the "average weather", or more rigorously, as the statistical
description of the weather in terms of the mean and variability of relevant quantities over periods
of several decades (typically, three decades as defined by WMO). These quantities are most
often surface variables such as temperature, precipitation, and wind, but in a wider sense the
"climate" is the description of the state of the climate system.

KoediuieHT BUKMaiB

KoediuieHT ansi oBuynmcrneHHs BenuMuMHM BUKUAIB HA OCHOBIi AaHMX MNpO npouec - nutoma
BENUYMHA BMKUAIB HA OOMHULIO iANbHOCTI (Hanpuknag, KinbKiCTb BUKUAIB BYrMEKUCNOro rasy Ha
OAVHMILIKO BUKOPMCTAHOro nanuea).

Emissions coefficient/factor

A unique value for scaling emissions to activity data in terms of a standard rate of emissions per
unit of activity (e.g., amount of carbon dioxide emitted per volume of fossil fuel consumed).

KoHdepeHuia CtopiH (KC)

Buwmn opraH PamkoBoi KonBeHuii OOH 3 nuTaHb 3miHuM knimaTty. BoHa o6'egHye Ginbwe 170
kpaiH. Ponb KC nonsirae y cnpusiHHi BMKOHaHHIO nosioxkeHb KOHBEHLii 1 KOHTpomw 3a ix
BUKOHaHHAM.

Conference of Parties (COP)

The supreme body of the UN Framework Convention on Climate Change. It comprises over 170
nations that have ratified the Convention. The COP's role is to promote the implementation of the
Convention and review compliance.
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Kpainn JopaTtky B

38 kpaiH, ski 3rigHO 3 nonoxeHHAMY KioTCbKOro NnpoTokony B3snun Ha cebe KinbkicHi 3060B'A3aHHS
woao obmexeHHs Bukuais. Jo Joaatky B BxoAaTb NPOMMUCNOBO PO3BUHEHI KpaiHW Ta KpaiHu 3
nepexigHo EKOHOMIKOLO.

Annex B Countries

The 38 nations that would be committed to quantified emissions limitations under the Kyoto
Protocol. This list includes the industrialized nations and those with economies in transition.

Kpainn Jopatky |

Y HNopatky 1 KonBeHuii OOH HaBefeHo kpaiHu, ski 6ynn uneHamm OECP y 1992 poui, 11 kpaiH 3
NnepexigHo EKOHOMIKOK, a TaKoX KpaiHum €BpOMencbKoi eKOHOMIYHOI cninbHOTU. KpaiHu, Lo
BxoasaTb Ao [Hopatky |, B3sanm Ha cebe 3000B'a3aHHA BNpOBafKyBaTW MOMITUYHI Ta TEXHiYHI
3axo4M 3 METO MOM'AKLLIEHHSA aHTPONOreHHOro BAMMBY Ha 3MiHY Knimary.

Annex | countries

Annex | of the UNFCCC lists the countries who were members of the OECD in 1992, 11
countries undergoing the process of transition to a market economy, and the European Union.
Annex | parties are committed to adopt national policies and take measures to mitigate climate
change.

MapriHanbHa BapTicTb

BuTpata Ha ogHy fopaTtkoBy oaumHuL poboTu. oo 3amMeHLeHHsa BUKMAIB, TO BOHA € BapTICTHO
3MEHLUEHHSI BUKMAIB L€ HAa OOHY OAMHULIO.

Marginal cost

The cost on one additional unit of effort. In terms of reducing emissions, it represents the cost of
reducing emissions by one more unit.

MexaHi3am uncrtoro possutky (M4P)

BusnaveHun y Kiotcbkomy npotokoni (CtaTta 12) pMHKOBUIA MEXaHi3M BNPOBaIXXEHHS NPOEKTIB
MiXK KpaiHOI 3 PO3BUHYTOK EKOHOMIKOI i KpaiHO, O PO3BUBAETLCS, KU 3abe3nedye KpaiHy,
LLIO PO3BMBAETbLCA, (hiHAHCYBAHHAM | TEXHONOrISAMW ANSA CTanoro po3BUTKY Ta Jonomarae KpaiHi 3
PO3BUHYTOK EKOHOMIKOK BUKOHATN 3000B'A3aHHS 3i 3HVKEHHST BUKUIB.

Clean Development Mechanism (CDM)

A market mechanism defined in the Kyoto Protocol (Article 12) as a project between a developed
country and a developing county that provides the developing country with the financing and
technology for sustainable development and assists the developed country in achieving
compliance with its emission reduction commitments.

MixxHapoaHa rpyna ekcnepTiB 3 nuTaHb 3MiH Knimaty (MIE3K)

pyna, ctBopeHa cninbHO y 1988 poui CBiTOBOKO MeTeoponoriyHo opraHisauieto i [Nporpamoto 3
npobnem HaekonuwHboOro cepeposuwa OpraHizauii O6'egHaHux Hauin, ans ouiHkM HayKoBOi
iHdopMalLLil, LLO CTOCYETLCA 3MiHM KrimMaTy | (hOpMYMOBaHHA peanbHUX cTpaTerin pearyBaHHs Ha
Li 3MiHN.

Intergovernmental Panel on Climate Change (IPCC)

A panel established jointly in 1988 by the World Meteorological Organization and the United
Nations Environment Programme to assess the scientific information relating to climate change
and to formulate realistic response strategies.

MixxHapogHum lNMpoTokon BUMiptoBaHHS Ta Bepudikauii

Mpoueaypw, WO A03BOMSAIOTL BriacHukam byaisens, eHeprocepBiCHUM KOMMaHiAM i opraHisauism,
AKi  (piHAHCYIOTb NPOEKTU 3 e(EeKTUBHOro BUKOPUCTAHHS eHepril, OuiHUTU edEeKTUBHICTb
eHepro3bepiratoumnx TEXHOMOrIN | BU3Ha4aTn obcar eHepro3tepeeHHs.
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International Performance Measurement and Verification Protocol

Documents procedures that allow building owners, energy service companies and financiers of
energy efficiency projects to evaluate the efficacy of energy-efficient technologies and to quantify
energy savings.

Mopgeni 3aranbHOi UMpKynauii

KomnnekcHi komn'toTepHi iMiTauinHi  mogeni knimMaTy i WOro PpisHUX CKkNagoBux, LWO
BMKOPWUCTOBYIOTBCA AOCNIAHMKAMM Ta MOMNITUMHUMKM aHaniTMkamMyu Ans NPOrHO3yBaHHSA 3MiH
knimaTy. 3BMYyaiHO MoAentoBaHHs NpoBoAUTbCA Ha "cynepkomn'totepax”. Lli mogeni MoxyTb
naTtn NpubnnsHy yaBy Npo MandyTHI KNiMaTuUydHi 3MiHW.

General circulation models

Complex computer simulations of climate and its various components used by researchers and
policy analysts to predict climate change. Typically run on "super computers," these models can
approximate future climates and give some clues to how climate has changed or might change
over time.

HakonuyeHHs Ta 36epiraHHA

Mpoueaypa 36epiraHHst Ta HaKoOMWYeHHs] J03BOSB Ha BUKMAM abo cepTudikoBaHWX CKOPOYEHb
BMKMAIB A1 BUKOPUCTaHHSA B MaiibyTHEOMY, aHanoriYHo Aen03UTHUM GaHKIBCbKMM paxyHKaM.

Banking

Saving or storing emissions permits or Certified Emissions Reductions for future use in
anticipation that these will accrue value over time.

O6o0B'A3KOBI TEXHOSOriYHi HOPMaTUBKU

Bumoru i Hopmu, WO BCTAHOBMIOKTLCA ypsagammn NS NPUCKOPEHHST eKOMOriYHUX AOoChigKeHb Ta
po3pobok. Ak nmpuknag MoxHa HaBecTu cTaHgapT "CepeOHbO3BaXKeHWW piBEHb €KOHOMIYHOCTI
aBTOMOOINbHMX ABuryHiB" (CAFE) Ta iHWwi eHeprosbepiratodi BUMoru.

Technology-forcing regulations

Requirements and standards set by governments to catalyze environmental research and
development. Some examples include corporate average fuel economy (CAFE) regulations and
other energy efficiency requirements.

MapHukoBUM ras

"as, Wwo nornvHae TennoBe BUMPOMIHIOBaHHSA MOBepxHi 3emni i xmap (iHppayvepBoHa pagiauis) i
BigbvBae noro Hasag Ao 3emni. [1o OCHOBHMX NapHUKOBMX rasiB B atMmocdepi 3emni BigHOCATLCS
BoadaHa napa (H.0), asookuc Byrneuto (CO,), 3akuc azoty (NO), metaH (CHy) i 030H (O3).

Greenhouse gas

A gas that absorbs infrared radiation emitted by the Earth's surface and by clouds. Water vapour
(H20), carbon dioxide (CO.), nitrous oxide (NO), methane (CH,) and ozone (O3) are the primary
greenhouse gases in the Earth's atmosphere.

MapHukoBuUn edpekT

lMporpecytoye NOCTynoBe NOTENMiHHA aTmocdepu 3emni BUKIMKaHE i30MAUinHUM  edekTom
BYITIEKUCIIONO ra3y Ta iHWMX MapHUKOBMX rasiB, KiNbKiCTb AkMX B aTtmocdepi 36inbliyeTbes .
MapHuKOBMIA egeKT nopywye yMOBM OanaHCy MK HaOXOMKEHHAM | BUTPATOK  eHeprii,
[O3BOSISAYN  MPOHUKATK  yrbTpacdhioneTtoBoMy BuMNpoMiHioBaHHIO CoHUsS i Biga3epkanowum
iHbpayepBoOHE BUNPOMIiHIOBaHHS 3eMri Ha Ti MOBEPXHIO.

Greenhouse effect

Progressive, gradual warming of the earth's atmospheric temperature caused by the insulating
effect of carbon dioxide and other greenhouse gases that have proportionately increased in the
atmosphere. The greenhouse effect disturbs the way the Earth's climate maintains the balance
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between incoming and outgoing energy by allowing short-wave radiation from the sun to
penetrate through to warm the earth, but preventing the resulting long-wave radiation from
escaping back into the atmosphere.

lNMepBuHHa eHepria

EHepria, 3ocepemKeHa y NpUpOOHWMX pecypcax (Hanpuknag, BYrinms, cupa HadTa, COHsYHe
CBiTIO, YpaH), SIKy He nigaaBany HisKUM LUTYYHUM 3MiHaM Y1 NEePEeTBOPEHHSM.

Primary energy

Energy embodied in natural resources (e.g., coal, crude oil. sunlight, uranium) that has not
undergone any anthropogenic conversion or transformation.

Mepepa4va TexHonorii

B KOHTEKCTI MOMITUKM NO 3M'AKLLEHHIO KMiMaTUYHUX 3MiH Han4yacTilwe BigHOCUTBLCA 4O npouecy, B
pesynbTaTi SKoro eHeprosbepiratodi TEXHOMOrIT i 3axoaun, po3pobneHi NPOMUCNIOBO PO3BUHYTUMM
KpalHaMmn cTalTb JOCTYMHUMU ANSA KpaiH 3 MEHLU pO3BUHYTO MPOMUCIIOBICTIO. Taka nepefava
MOX€e MPOBOAUTUCH HAK LIINKOBUTO 3YCUNMSAMMU MPUBATHUX YYACHUKIB NPOLIECY Tak i 3 MOXMIUBUM
3anydyeHHsAM ypsais i MKHapoOHUX IHCTUTYLIN.

Technology transfer

In the context of climate change policy, most often refers to the process by which energy-efficient
technologies and processes developed by industrialized nations are made available to the less-
industrialized nations. These transfers may be conducted solely through the efforts of private
parties or may involve governments and international institutions.

Mepiop Aii 3060B'A3aHb

Mepiog, npotarom sakoro CTtopoHu, wo nignucanu Kiotcekuin [poTokon, MawTb BUKOHATU
3000B'A3aHHA 3i 3HWXKEHHSA BMKMAIB NapHWKoBuMX rasis. MNepwwuii nepioq Aii 306os'a3aHb - 2008-
2012 pp.

Commitment period

A range of years within which parties to The Kyoto Protocol are required to meet their GHG
emissions reduction target, which is averaged over the years of the commitment period. The first
commitment period will be 2008-2012.

MornuHaHHA Byrneyro

3BMYaHO CTOCYETHLCS MOTMTIMHAHHSA BYIMEL0 TakUMK MOrNMHaYamMm, sik okeaHu, fnicu abo rpyHTH,
AKi YTPMMYIOTb BYINeLb No3a aTMocgepoto.

Carbon sequestration

Generally refers to capturing carbon - in a carbon sink, such as the oceans, or a terrestrial sink
such as forests or soils - so as to keep the carbon out of the atmosphere.

MopaTtku Ha BUKMAOun

MopaTok, WO HaknagaeTbCa Ha BUKMAM LIKIONMBUX PEYOBUH B aTMOCKEpPY YN Ha CKMAW B BOOHWUW
DacenH. MogaTkM Ha BMKMOW CTUMYMOTE NPOMMUCIOBI MiANPUEMCTBA Ta KOMYHarbHUA CEKTOP
30iNCHIOBATM 3axoaM 3i 3HWXKEHHS BWKUAIB | CKMAIB, | TakMM YMHOM perynoowTb piBeHb
3abpyaHEHHs.

Emission taxes

Taxes levied on air emissions or water effluents, usually on a per ton basis. Emission taxes
provide incentives for firms and households to reduce their emissions and, therefore, are a
means by which pollution can be controlled.
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MopaTok Ha BUKMAKN Byrneuyro

MopaTtok, Wo cnpuse 3MEHLIEHHIO BMKOPUCTAHHS BUKOMHUX BUAIB ManvBea, i CNpsSMOBaHUN Ha
3HWKEHHSA BUKUAIB BYIMEKUCIIONO rasy LWAsSXoM HapaxyBaHHA [04AaTKOBOI MnaTu Ha BMICT
BYrneut y BUKOpPUCTaHux HadoTi, BYrinni Ta rasi.

Carbon tax

A tax to discourage the use of fossil fuels. It aims to reduce carbon dioxide emissions by placing
a surcharge on the carbon content of oil, coal, and gas.

NMoHoBNOBaHa eHeprisa

EHepria, oTpumaHa 3 mpkepen, siki €, MO CyTi, HEBUYEPNHUMU (HA BiAMIHY, Hanpuknag, Big
BMKOMHUX BUAIB Nanuea, 3anacu sikux BU4epnHi). [Jo NoOHOBMOBaHNX SXXepen eHeprii BigHOCATLCS
AepeswuHa, Bigxoan, reotepManbHi J)xeperna, eHepris BiTpy, COHAYHa eHepris.

Renewable energy

Energy obtained from sources that are essentially inexhaustible (unlike, for example, fossil fuels,
of which there is a finite supply). Renewable sources of energy include wood, waste, geothermal,
wind, photovoltaic, and solar thermal energy.

MonepenxyBanbHUA NPUHLUN

B koHTekcTi PamkoBoi KoHBeHuii no 3wiHi KnimaTty BigHocuTbca Oo igei npo Te, wo aii no
nonepeaXeHH0 BenMkomMaclTabHOi, HE3BOPOTHBOI LIKOAWU Bif 3MiHW KNiMaTy € NpaBOMOYHUMMU
HaBiTb B TOMY BMNAAKY, KOSIM PU3MNKM 3MiHM KMiMaTy He O KiHLA 3p0o3yMini.

Precautionary principle

In the context of the Framework Convention on Climate Change, the idea that action to forestall
large-scale, irreversible damage from climate change is warranted even though the risks of
climate change are not yet fully understood.

MoTteHuian rno6anbHoro notenniHHaA (M)

KoediuieHT, HaBegeHun y KioTcbkomy [lpoTokoni, WO [J03BOMS€E MNPOBOAMTU PIBHOLHHE
NOPIBHAHHSA Pi3HMX NApPHMKOBUX rasiB 3 TOYKM 30py iX BNAUBY Ha rnobanbHe noTenniHHA Ta/abo
TpUBanocTi IXHbOI NPUCYTHOCTI B aTMocdepi.

Global Warming Potential (GWP)

An index created in The Kyoto Protocol that allows for equal comparison of various greenhouse
gases due to their varying power to accelerate global warming and/or the duration of their
presence in the atmosphere.

lNMoTeHUian 3MeHLWeHHA BUKUAIB NapHUKOBUX rasis

MoXnumBi 3MEHLIEeHHSA BUKWMAIB NapHUKOBKX rasis (NnpeactaBneHi y Burnagi abconoTHUX 3HayeHb
abo y BigcoTkax A0 6a30BOro piBHA), ki MOXyTb OyTW OOCArHYTI B pesynbTaTi BNpoBaKeHHS
TEXHONOrin i 3axoaiB.

GHG reduction potential

Possible reductions in emissions of greenhouse gases (quantified in terms of absolute reductions
or in percentages of baseline emissions) that can be achieved through the use of technologies
and measures.

MpuHUMn "3a6pygHoBaY NnaTuTb”

MprHUMN, 32 SKAM Ti, XTO € MPUYMHOK MPOMUCIOBUX 3abpyaHEHb, MOBUHHI NPOTUCTABUTK MOrO
BMAMBY BUNNaTy KOMMEHCaUil 3a 3aBAaHui 30MTOK, abo X LUNAXOM 34iIMCHEHHSI MPEBEHTUBHMUX
3axogiB 3 MeToto 3anobiraHHsA 3abpyaHEHHAM.
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Polluter Pays Principle

The principle which states that those who cause industrial pollution should offset its effects by
compensating for the damage incurred, or by taking precautionary measures to avoid creating
pollution.

lNMpoBeneHHs ayKLiOHIB

Migxig, 3a sIKMM [O03BOMM Ha BWKUOW MAPHUKOBUX rasiB MOXyTb OyTu poanogineHi cepen
NiANPUEMCTB, L0 BUKMAAKTb MAaPHMKOBI rasu, LWNSIXOM NPOBEAEHHS TOPriB.

Auctioning

A method by which permits for greenhouse gas emissions may be allocated among emitters in a
domestic emissions trading regime based upon willingness to pay for these permits.

PapiauiniHe gemndyBaHHsA

BenunuuHa, Ha Aky 36inbLlyeTbCs BUNPOMIHIOBaHHS iHpayepBOHOT pagiauii y KOCMIYHUI NPOCTip
npu AaHomy 36inbLUEHHI TeMnepaTypu.

Radiative damping

The amount by which emissions of infrared radiation from atmosphere to space increase for a
given increase in Earth's temperature.

PapiauivHun Bnnus

MopyLweHHsa eHepreTuyHoro 6anaHcy cuctemn 3emns - atmocdepa Lo BiabyBaeTbCa Hanpuknag
nicnsa 3MiHW KOHUEHTpaLii ABOOKUCY ByrneL abo 3miHM B BUNPOMiHOBaHHI CoHus. Mo3nTuBHMI
pagiauinHnin BNNUMB Mae TEHAEHUi0 0O HarpiBaHHA MOBEPXHi, a HeraTUBHWA OO OXONOKEHHS
NOBEPXHi.

Radiative forcing

The perturbation to the energy balance of the Earth-atmosphere system following, for example, a
change in the concentration of carbon dioxide or a change in the output of the Sun. A positive
radiative forcing tends to warm the surface and a negative radiative forcing tends to cool the
surface.

PapiauiHO-akTUBHI rasmu

Masu, wo abcopOyloTh BXigHY COHsIYHY pagiauito abo BuxigHe iHpavyepBOHE BUMPOMIHIOBAHHS,
BMNAMBaKOYM Ha BEPTUKANbHUA TemMnepaTypHUin Npoine atMmocgepu.

Radiatively active gases

Gases that absorb incoming solar radiation or outgoing infrared radiation, affecting the vertical
temperature profile of the atmosphere.

PamouHa KoHBeHuiss OOH no 3miHi knimaty (PK3K OOH)

PK3K € cTtpwxHeM 3ycunb CBIiTOBOI CMiMIbHOTM MO BiOBEPHEHHIO NOGANbHOrO MOTEMiHHSA.
KoHBeHUis Oyna npuiiHATa B 4epBHi 1992 poky Ha CsiToBoMy cammiTi B Pio-ge-XaHenpo i
BBeJeHa B ito B 6epesHi 1998 poky. [onoBHo MeToto KoHBeHLUji € "cTabinisauisa koHueHTpauii
MapHUKOBMX ras3iB B aTMocdepi Ha piBHi, WO 3anobirae Hebe3ne4yHoMmy aHTPOMOreHHOMY
BTPYYaHHIO B KriMaTU4Hy cuctemy."

United Nations Framework Convention on Climate Change (UNFCCC)

UNFCCC is the centerpiece of global efforts to combat global warming. It was adopted in June
1992 at the Rio Earth Summit, and entered into force in March 1998. The Convention's primary
objective is the "stabilization of greenhouse gas concentrations in the atmosphere at a level that
would prevent dangerous anthropogenic interference with the climate system."
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PiBHOBaxHe pearyBaHHA

Peakuisa kniMaTuyHOI CMCTEMM Ha 3MYyLIYIOYMA BAAMB pagiauiiHoOro MOTOKY Y Hanpsmi
30epexxeHHA PIBHOBAXXHOIO CTaHy.

Equilibrium response

The steady state response of the climate system to an imposed radiative forcing.

Po3noain

Posnogin gossonie Ha BUKuAW cepen [MKepen BUKMAIB MapHMKOBMX 3 METOK CTBOPEHHSI PUHKY
TopriBni Oo3soriaMyv Ha BUKMAW. ICHye Aekinbka MOXNUBWMX MigxodiB 0O po3noAiny A03BONiB,
BKNtoYao4n "ictopnyHmi nigxig" Ta npoBefeHHs "ayKUioHiB 3 npoaaxy 403BoNiB".

Allocation

The division of emissions permits or allowances among greenhouse gas emitters for the purpose
of establishing a market in tradable permits. There are several possible methods for allocating
permits, including "grandfathering" and permit auctioning.

Poanopain no3soniB Ha BUKMAKU 3a AOCATHYTUMU B MUHYNOMY piBHAMMU ("icTopuyHMin meton")

MeToa posnopainy 403BOMIB HA BUKUMAW NAPHUKOBUX rasiB M AXepenamu BUKUAIB | KOMMaHisiMu B
pexXuMi BHYTPILLHBLOI TOPriBfi BUKMAaMK BiANOBIAHO OO AOCATHYTOro B MUHYNOMY PiBHS BUKUAIB.

Grandfathering of emission permits

A method by which permits for greenhouse gas emissions may be allocated among emitters and
firms in a domestic emissions trading regime according to their historical emissions.

CepTtudikoBaHi ckopoyeHHs Bukuais (CCB)

BepudikoBaHi Ta 3acBigyeHi OOWHWLUI 3HWKEHHS BWKUAIB MApPHUKOBWUX rasiB, OTPUMaHi npu
peanisauil NPoeKTiB 3i 3MeHLEeHH BMKMAiB abo 30inbLUEeHHS] NOrMMHAHHS, O 34iACHIOTLCS B
pamKax MexaHi3amiB YMCTOro PO3BMTKY YK CMiNIbHOTO BNPOBAAXEHHS.

Certified Emission Reductions (CERSs)

Verified and authenticated units of greenhouse gas reductions from abatement or sequestration
projects that are certified under the Clean Development Mechanism or Joint Implementation.

CO, - ekBiBaneHT

O6car gBOOKMCY BYITIELIO, WO Mae Taki XX MapHWKOBI BMACTUBOCTI, SIK JaHa CyMill MapHUKOBUX
ragie. CO, - ekBiBaneHT AN KOXHOro rasy (Hanpuknag, MeTaHy) OBYMCNOTLCS LUNSAXOM
NEepPEMHOXEHHS MOro KiNIbKOCTi Ha BignoBiAHMI KoedilieHT noTeHuiany rnobansHoro NoTensliHHS.

Carbon dioxide equivalent

The concentration of carbon dioxide that would cause the same amount of radiative forcing as a
given mixture of greenhouse gases. Carbon dioxide equivalents are generally computed by
multiplying the amount of the gas of interest (for example, methane) by its estimated global
warming potential.

CninbHe BnpoBaaxeHHs1 (CB)

KoHuenuisi, Konn NpoM1CcroBO PO3BUTI KpaiHN BUKOHYIOTb CBOi 3000B'sI3aHHS 3i 3HWDKEHHS BUKUAIB
NapHUKOBUX rasiB, LUMSAXOM OfepXaHHA KpeauTiB 3a iHBeCTUUIT B 3aX0au 3i 3HWKEHHS BUKUAIB Y
KpaiHax, o pO3BMBAIOTLCS, i B KpaiHaxX 3 NepexigHOK eKOHOMIKOH0.

Joint Implementation (JI)

A concept where industrialized countries meet their obligations for reducing their greenhouse gas
emissions by receiving credits for investing in emissions reductions in developing countries or
economies in transition.
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CTiviknn po3BuToK

3aranbHa KOHUenLUis CTOCOBHO HeOOXiAHOCTI BCTaHOBMEHHA GanaHcy MK 3a40BOSIEHHAM
cyvacHux notpeb i 3axuctoMm iHTepeciB ManbyTHIX MOKOMiHb, BKMKYaw4yyM ix notpeby B
©e3neyHoMy i 310pOBOMY AOBKiN.

Sustainable development

A broad concept referring to the need to balance the satisfaction of near-term interests with the
protection of the interests of future generations, including their interests in a safe and healthy
environment.

CrpaTtocdepa

CwunbHO cTpaTtudiikoBaHa i CTiika obracTb aTmocdepun BuLle Tponocdepu, Lo MOLMPHETHCS
npnbnusHo Big Bucotn B 10 kM Ao npmbnmsHo 50 Km.

Stratosphere

The highly stratified and stable region of the atmosphere above the troposphere extending from
about 10 km to about 50 km.

TexHiYHUM NoTeHUian

KinekicTb, Ha $Ky MOXMIMBO 3HU3UTU BUKMOWM MNapPHUKOBUX rasiB, SKWO MigBULLMTK
eHeproeeKkTUBHICTb LUMSIXOM BUKOPUCTaHHS TEXHOMOrii abo NpakTUKM y BCiX BUNagkax Konu ue
TEXHIYHO MOXITMBO, 6€3 BpaxyBaHHS iXHbOi BAPTOCTi 200 MPaKTUYHOT MOXIMBOCTI.

Technical potential

The amount by which it is possible to reduce GHG emissions or improve energy efficiency by
using a technology or practice in all applications in which it could technically be adopted, without
consideration of its costs or practical feasibility.

TopriBna Bukupgamu

lMporpama eKOHOMIYHOrO CTUMYSOBaHHS, 3a SIKOK [KepernamM NeBHUX 3abpyaHeHb (HanyacTiwe -
3abpygHolounX  atMocdepy) HadawTbCsl [[03BONM  Ha  BUMKMAW  MEBHOI  KINMbKOCTI  TOH
3abpygHioBaYiB. Ypsig BuAae Tinbku oOMEXeHy KinbKicTb O03BOMiB, WO Bignosigae 6axaHomy
piBHIO BMKMAIB. BnacHukn uux [03BOMIB, MOXYTb, KOPUCTYHOUUCH HMMMW, BUKMOATU OO3BOJIEHY
KiNbKICTb 3aOpyaHIOI4YMX peYoBUH, abo, 3HM3MBLLM 00'eM BNacHWX BMKMUAIB, MpodaTty Li 4O3BOMU.
Ton hakT, Wo A03BONN MatOTb TOBaApHY BapTICTb, CTUMYIIIOE BaCHUKA 00 3MEHLLEHHS BUKUAIB.

Emissions trading

An economic incentive-based program where sources of a particular pollutant (most often an air
pollutant) are given permits to release a specified number of tons of the pollutant. The
government issues only a limited number of permits consistent with the desired level of
emissions. The owners of the permits may keep them and release the pollutants, or reduce their
emissions and sell the permits. The fact that the permits have value as an item to be sold or
traded gives the owner an incentive to reduce their emissions.

Tpononay3sa
MpaHunusa Mixk Tponocdepoto i ctpaTocdepoto.
Tropopause

The boundary between the troposphere and the stratosphere.

DyHKUIA 30UTKY

3B's130K MiXX 3MiHaMK B KniMaTi i cnagamMmu eKOHOMIYHOI AiIANbHOCTI Y NOPIBHSIHHI 3 TUM, Wwo 6yno 6,
AK 61 kniMaT He 3MiHIOBaBCA.
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Damage function

The relation between changes in the climate and reductions in economic activity relative to the
rate that would be possible in an unaltered climate.

®DyHKLiA MapriHanbHOI BapTOCTi MOM'SIKILIEHHA BNUBY

BigHOLWEHHA MiXX 3aranibHOK KiNbKICTIO 3HWXEHMX BUKUAIB i MapriHanbHOK BapTIiCTIO OAMHULI
OCTaHHbLOIO 3HWXKeHHA. MapriHanbHa NOM'AKLWEHHS BMNAMBIB 3BMYaNHO 36iNbLUyETbCS pa3oMm i3
3aranbHOO KiNbKICTIO BUKUAIB.

Mitigation marginal cost function

The relation between the total quantity of emissions reduced and the marginal cost of the last unit
reduced. The marginal cost of mitigation generally increases with the total quantity of emissions
reduced.

Yytnusictb
Mipa, 3 skol0 cucTemMa BiANoBiAae Ha 3MiHU B KMiMaTUYHUX YMOBAaX.
Sensitivity

The degree to which a system will respond to a change in climatic conditions.

YyTnusictb Knimaty

[oerotepMiHOBi 3MiHM robanbHOi cepeaHbOi TeMnepaTypu B pe3ynbTaTti NnogBoeHHA BMicTy CO,
(abo CO, - ekBiBaneHTy ) B aTMocdepi. Y Ginblu LUMPOKOMY 3HAYEHHI - 3MiHa CTaHy piBHOBaru
KNiMaTUYHOI CUCTEMM, BUKIMKAHA 3MiHOK NPOMYCKHNX BNACTUBOCTEN aTMOCHepPH.

Climate sensitivity

Long-term change in global mean surface temperature as a result of a doubling of atmospheric
CO, (or CO, equivalent) concentration. More generally, it refers to the equilibrium change in
surface air temperature following a unit change in radiative forcing.

4.1.2. GHG Emissions in Ukraine

In 1990 base year Ukraine ranked fifth in the Annex | among the largest GHG emitters. Due to the
reduction of emissions levels, in 1998 Ukraine possessed the tenth place, with USA, Russia, Japan,
Germany, Canada, Great Britain, France, Italy and Australia preceding.

To reduce anthropogenic impact on the environment, nations around the world are taking measures to
mitigate climate change. In this regard, among other sectors of economy, Ukraine gives priority to:

« Energy

« coal-bed methane
« district heating

o transport

Ukraine signed the United Nations Framework Convention on Climate Change (UNFCCC) in June 1992,
the Parliament ratified it in October 1996, and Ukraine became a Party to it in August 1997. In compliance
with the UNFCCC, Ukraine should submit to the UNFCCC Secretariat annual national inventories of
greenhouse gas (GHG) emissions and removals, as well as national communications on climate change.

Ukrainian Country Study on Climate Change under the framework of the US Country Studies Program
was the first large-scale program in this direction. This program is a nationally integrated effort that seeks
to expand knowledge of the processes that affect climate change and to develop integrated models to
predict these effects. Within this program, the first inventory of GHG emissions and removals for base
year 1990 was developed, mitigation measures were analysed, and vulnerability and adaptation
strategies were designed. This activity was the basis of the First National Communication on Climate
Change of Ukraine.
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The elaboration of Ukrainian First National Communication was supervised by the Ministry of
Environmental Protection and Nuclear Safety of Ukraine, with contribution from other relevant ministries,
agencies and organizations. The First National Communication was submitted to the UNFCCC
Secretariat in February 1998.

4.1.3. National inventories of GHG emissions and removals during 1990-1998
period

In 1999 Ukraine has submitted to the Secretariat of UN Framework Convention on Climate Change
(UNFCCC) national inventories of GHG emissions and removals during 1990-1998 period. GHG
emissions and removals have been assessed according to Revised guidelines of Intergovernmental
Panel on Climate Change (IPCC, 1996). The results presented below are also available at the UNFCCC
web-site.

Gas/Source Emissions, Gg CO.e

1990 1991 1992 1993 1994 1995 1996 1997 1998
Net Carbon Dioxide 652,734.4| 574,460.5| 499,766.9| 431,295.0| 322,864.8| 289,522.2| 273732.3| 213,595.0| 194,114.5
Fossil Fuel Combustion | 672,074.8| 600,700.7| 527,415.7| 466,289.3| 362,693.9| 332,853.4| 325223.8| 266,518.3| 246,913.5
Industrial Processes 32,766.7| 29,394.7| 28,900.7| 22,451.1| 18,184.1| 15,882.4| 14659.2| 15,883.2| 15,909.3
Total 704,841.5| 630,095.5| 556,316.4| 488,740.4| 380,878.0| 348,735.9| 339882.9| 282,401.5| 262,822.8
Forestry (sink) -52,107.1| -55,635.0| -56,549.5| -57,445.4| -58,013.2| -59,213.7| -66150.6| -68,806.4| -68,708.3
Methane 199,201.7| 177,795.9| 171,307.9| 155,413.0| 139,057.4| 129,829.7| 122189.7| 117,611.4| 110,992.4
Energy 133,013.0| 112,829.0| 108,017.9| 94,500.1| 79,648.7| 74,037.3| 70039.1| 69,842.1| 67,806.2
Agriculture 47,338.1| 46,190.1| 44,478.8| 42,122.7| 40,690.5| 37,2582 33775.9| 29,699.6| 251117
Forest Fires 112.4 97.0 94.9 56.7 54.8 31.4 43.1 23.4 30.4
Waste 18,738.2| 18,679.9| 18,716.2| 18,733.5| 18,663.4| 18,502.8| 18331.6| 18,046.3| 18,044.0
Nitrous Oxide 28,531.6| 27,088.6| 22,390.6| 17,221.1| 14,704.4| 13,062.9| 11345.4| 11,532.0( 10,789.5
Energy 1,550.0] 1,259.1 12452 1,1356 890.0 871.8 717.1 625.0 572.9
Chemistry 7,099.4| 71463 4,7459| 2321.2| 2,316.0| 1,5142| 16269 2,669.2| 2704.7
Waste 1,502.1| 1,488.8| 14187 1,347.1| 1,2705| 1,203.7| 1137.8| 1,097.4| 1,046.0
Forest Fires 55.0 36.6 229.5 44.8 194.4 79.0 294.3 25.5 96.9
Agricultural soils 17,692.7| 17,157.8| 14,751.3| 12,372.4| 10,0335 9,394.2| 7569.3| 7,114.9| 6,369.1
Net Emissions 879,825.3| 779,345.0| 693,465.3| 603,929.0| 476,626.6| 432,414.8| 407267.4| 342,738.4| 315,896.4

Table 5 National inventories of GHG emissions and removals during 1990-1998 period
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4.1.4. The First National Communication on Climate Change

4.1.4.1. Executive Summary
4.1.41.1. Introduction

Climate change may be the most critical and complex environmental issue facing humanity in the last
century. The United Nations Framework Convention on Climate Change (UN FCCC) is the first and major
international legal instrument to address climate change issues at a global scale.

The ultimate objective of the Convention is "stabilization of greenhouse gas concentrations in the
atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system".

Ukraine signed the Convention in June 1992, the Parliament ratified it in October 1996, and Ukraine
became the Party in August 1997. In compliance with Article 4.2b, Ukraine has adopted 1990 as a base
year for estimating anthropogenic emissions of carbon dioxide and other greenhouse gases not controlled
by the Montreal Protocol.

Article 4.6 of the Convention gives countries with economies in transition to market economies "a certain
degree of flexibility" to meet their commitments under the UN FCCC. Due to the deep uncertainties of the
transition period and the futility of developing a "business-as-usual" scenario, there is a lack of sufficient
quantitative information about some of the mitigation and adaptation measures, and future projections in
Ukraine.

This document is the First National Communication, by which Ukraine is complying with the obligation to
communicate information to the Secretariat of the Intergovernmental Negotiating Committee for a UN
FCCC, according to Article 4.2 and Article 12 of the Convention.

The elaboration of Ukrainian First National Communication was supervised by the Ministry of
Environmental Protection and Nuclear Safety of Ukraine. The document was prepared by the Agency for
Rational Energy Use and Ecology in cooperation with relevant ministries, agencies and organizations.

4.1.4.1.2. National Circumstances

Ukraine is the second largest country in Europe (after the Russian Federation) with an area of 603.7
thousand km?. The population of the country (1995) is 51.7 million people.
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Climate of Ukraine is of the moderate-continental type, except for a narrow belt of the Southern coast of
Crimea that has features of a subtropical climate.

Since 1990 the Ukrainian economy has been facing a very deep economic crisis and it is expected that a
recovering trend will begin only after a period of depression and stagnation. The main reason is that
Ukraine is not in the best position for a quick recovery because its limited energy resources and its
obsolete and deformed industrial infrastructure.

Since 1990 production has maintained an increasingly negative trend reaching up to a 50% decrease in
1995 of industrial production (Table 1-1). Now the trend has been maintained and a change is not
foreseeable until the end of 1998.

Ukraine is one of the least energy efficient countries in the world. Ukraine's use of energy relative to GDP
is much higher than that of Western Europe or the USA. The worst is that the trend toward growing
energy consumption per unit of GDP has also increased (Table 1-1).

Table 1-1. GDP, Inflation, Unemployment and Energy Intensity Trends

1990 1991 1992 1993 1994 1995
GDP, 10°% 73.62 67.21 60.56 51.96 40.01 35.29
Unemployment, thousand person - 9.8 128 180.9 216 126
Inflation, % - - 1310 4830 990 420
Energy Consumption, PJ 10342.9| 10017.7| 8907.2] 7931.5| 6900.2| 6630.6
Energy Intensity, PJ per billion $ 141 149 147 152 172 188

Although the Ukrainian economy is in transition now, the Ukrainian Government pays a great deal of
attention to the environmental protection. Many environmentally sound legislative documents have been
adopted lately.

41.41.3. Inventory of greenhouse gas emissions and removals in Ukraine

The Framework Convention on Climate Change calls upon Parties to: "periodically update, publish, and
make available to the Conference of Parties ... national inventories of anthropogenic emissions by
sources and removals by sinks of all greenhouse gases not controlled by the Montreal Protocol, using
comparable methodologies to be agreed upon by the Conference of the Parties". This commitment was
included in the Convention because it was clear to all countries that any effective climate policy must
begin with an accurate inventory of gases that may influence global warming.

The GHG emissions presented here were calculated using the IPCC Guidelines for National Greenhouse
Gas Inventories to ensure that the emission inventories submitted to the Framework Convention are
consistent and comparable across sectors and among nations. Ukraine has followed these guidelines,
except where more detailed data or methodologies were available for major sources of emissions.

According to IPCC Methodology the Ukrainian inventory deals with the following five categories of GHG
sources and sinks: energy systems (including transportation), industrial processes, agriculture, forestry
and land-use change, and wastes.

Greenhouse gases Inventory in Ukraine include carbon dioxide (CO,), methane (CH,), nitrous oxide (NO)
directly contributing to the greenhouse effect. In addition, indirect greenhouse gases, such as carbon
monoxide (CO), oxides of nitrogen (NO,), and non-methane volatile organic compounds (NMVOCs) were
taken into account.

For the 1990 base year, total GHG emissions in Ukraine were 232 882 Gg of carbon equivalent. CO,
emissions were partly offset by an uptake of carbon in Ukrainian forests of 14 175 Gg of carbon
equivalent in 1990 (Table 1-2).

Table 1-2. Ukrainian Greenhouse Gas Emissions, 1990, Gg

Gas/Source Emissions Emissions
(Full Molecular  |Carbon
Weight) Equivalent

Greenhouse Gases
Net Carbon Dioxide 648 131 176 763
Fossil Fuel Combustion 668 332 182 272




Capacity Building in Donetsk Oblast for Waste Management - Ukraine

REPORT: Carbon rights for landfills funding

Consortium SOGREAH — GKW Consult - ADEME

Page 106 of 169

Industrial processes 31775 8 666
Total 700 107 190 938
Forestry (sink) -51 976 -14 175
Methane 9453 54 140
Energy 6 265 35 881
Agriculture 2254 12 909
Waste 934 5349
Nitrous Oxide 23.412 1979
Energy 6.708 567
Chemistry 6.160 521
Waste 0.132 11
Forest fires 0.175 15
Agricultural soils 10.237 865
Photochemically Important Gases

Carbon Monoxide (CO) 7 481 -
Nitrogen Oxides (NOy) 1243 -
Non-methane Volatile Organic Compounds (NMVOCs) 656 -

Net Emissions 232 882

Due largely to fossil fuel consumption, carbon dioxide emissions accounted for the largest share -
approximately 76 percent. Methane accounted for 23 percent of total emissions, which included
contributions from agricultural activities and landfills, among others. The nitrous oxide emissions is less
important comprising 1 percent of total emissions.

The relative and absolute contributions of indirect GHG to climate change is uncertain.

41.41.4.

41.41.41. Overall policy context

During the last years the whole number of programs for the economic development of Ukraine was
elaborated and adopted, the most important of them were as follows:

Policies and Measures to Mitigate Climate Change

= Program of Restructuring of Ukrainian Economy, 1996;

= National Energy Program, 1996;

= Comprehensive State Energy Conservation Program of Ukraine, 1996;
= National Development Programs of Industrial Sectors.

Resolutions, presented in these documents, were assumed as a basis to form the baseline scenario of
the development of economy and its sectors, to assess projected GHG emissions levels and mitigation
measures.

In correspondence with the baseline scenario of the economic development it is planned to provide main
indices of the socio-economic development of the country (Table 1-3) in the period considered, up to
2015.

Table 1-3. The main features of socio-economic development of Ukraine up to 2015

Indices 1990 1995 2000 2005 2010 2015
GDP, billion $ 73.62 35.26] 41.30| 58.82 84.07 97.17
GDP, % 100.0 47.9 56.1 79.9 114.2 132.0
Fuel combustion, PJ 9246.3| 5531.5| 6965.1| 7557.7| 8022.5| 8551.9
Population, million of people 51.9 515 50.2 51.0 515 51.8
Housing fund, million of m* 922.1 978.5| 1018.5| 1169.6] 1255.0| 1360.5
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Alongside with the baseline scenario the indices for the optimistic and pessimistic scenarios of the
economic development were forecasted. The differences for pessimistic and optimistic scenarios are
generally in volumes of energy saving, which in optimistic scenario will be approximately 10-12% higher,
and in pessimistic one - 25-30% lower.

41.41.4.2. Overall mitigation potential

Two groups of mitigation measures were considered in mitigation analyses: policy instruments and
technological options.

All these measures have a high degree of a governmental support, since they are included in the
programs of the development of the economy and its sectors in Ukraine, adopted by the administrative
bodies of the state, as well as in the draft documents, which at present are being under consideration of
the Cabinet of Ministers, of the Parliament and the administration of the President of the country.
However the possibility of realization of these measures will to a great extent depend on the investments.

Realization of such options as implementation of energy efficiency technologies, machinery, equipment,
appliances, pursuing an active energy saving policy and use of the additional renewable and nuclear
energy will provide the annual energy saving at a level of 2000 - 1000-1100 PJ, 2005 - 1950-2100 PJ,
2010 - 3100-3200 PJ, 2015 - 4100-4200 PJ. These measures will require around $29-32 billion
investments.

The analysis of measures effectiveness, according to the criterion of a relative effectiveness, shows, that
measures, connected with the decrease of natural gas losses, with DSM, with the realization of cross-
sectoral energy saving programs, are the most effective ones.

The implementation of non-traditional sources, optimisation of the electric power and heat utilities, the
sets for pure coal combustion, installation of constructions for the refining of wastewater silt at purification
stations, are the most expensive measures for GHG emissions decrease from the economic view point.

However, it must be taken into consideration, that for a whole number of measures considered the GHG
emissions decrease is an indirect effect. Expedience of their realization is conditioned, as a rule, by other
economic and social factors.

4.1.41.5. Projections of Greenhouse Gas Emissions and Reduction Potentials in Ukraine

In the future direct GHG emissions are projected to be lower than the emissions of 1990 in any scenario
of the economic development, despite the essential growth of GDP in a baseline and especially in
optimistic scenarios of the economic development of Ukraine. This is supposed to be achieved by the
whole set of measures for GHG emissions decrease and the increase of CO, uptakes in the Forestry.

Summaries of projections of anthropogenic emissions of CO,, CH4, N,O and precursors are presented in
the Table 1-4, Table 1-5, Table 1-6, Table 1-7.

Estimates for direct GHG emissions are slightly different from the Ukrainian Inventory. The difference
between the assessments of indirect greenhouse gases is more essential.

The largest difference is due to updating of recent Guidelines from the Intergovernmental Panel on
Climate Change. Other differences include updates in sources list (non-energy emissions in food sector,
metallurgy, chemistry and construction).

Table 1-4. Summary of projections of anthropogenic emissions of CO,, Gg

1990 1995 2000 2005 2010 2015
Fuel combustion: energy and 191296 135447 151037| 173122| 178539 189474
transformation industries
Fuel combustion: industry 220202| 117182 149722 159284 168893 179562
Fuel combustion: construction 3890 4615 3462 3646 3845 4431
Fuel combustion: residential 97506 78860 91649 91317 96818 100047
Fuel combustion: agriculture 35611 22721 32255 34044 36085 37908
Fuel combustion: transport 49831 17922 41060 45985 52749 61866
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Fuel combustion: other 64296 25648 34343 34072 32861 31848
Industrial processes 48815 22905 26514 27678 28225 29214
Total 711447| 425299| 530042 569149 598016 634352

Table 1-5. Summary of projections of anthropogenic emissions of CH,, Gg

1990 1995 2000 2005 2010 2015
Fuel combustion 292 215 233 208 209 200
Fugitive emissions from fuels 6227 4044 52737 4653 4107 3356
Industrial processes: Iron and Steel 333 98 104 104 104 105
Industrial processes: Food 68 71 57 58 57 58
Industrial processes: Construction 5 3 4 5 5 6
Livestock 2240 1700 1764 2001 2077 2154
Rice cultivation 15 11 12 13 16 22
Waste 934 1009 937 909 891 837
Total 10115 7150 8383 7951 7467 6738

Table 1-6. Summary of projections of anthropogenic emissions of N,0O, Gg

1990 1995 2000 2005 2010 2015
Transport 04 0.2 0.2 0.2 0.2 0.2
Other energy sources 4.5 3.3 4.0 4.2 4.3 4.6
Industrial processes 23 7 225 25.8 26.0 26.1
Agricultural soils 10.2 5.1 7.6 8.5 94 10.2
Waste 0.1 0.1 04 0.6 0.9 1.2
Total 38.2 15.7 34.7 39.3 40.8 42.3

Table 1-7. Summary of projections of anthropogenic emissions of precursors, Gg

1990 1995 2000 2005 2010 2015
CO 7295 4046 5964 5958 6255 6607
NO; 2043 1140 1564 1605 1613 1666
NMVOCsg 1007 471 844 884 949 1043

In the Forestry it is projected to provide the increase of CO, uptakes Ukraine in 2015 approximately on 20
800 Gg CE (Table 1-8).

Table 1-8. Summary of projections of removals of CO; by sinks and reservoirs, Gg

1990 1995 2000 2005 2010 2015
Forestry -51555| -64490( -66265| -68189| -70361| -72461
Land-use change -421 -396 -378 -359 -341 -323
Total removals -51976| -64886| -66643| -68548| -70702| -72784

GHG emissions and removals in the considered period are given in Table 1-9 for the baseline scenario.
The overall reduction potential of mitigation measures is approximately 100,000 Gg CE, and projected
emissions decrease in 2015 is 45,889 Gg compared to 1990.

Table 1-9. Total GHG emissions/removals in the baseline scenario

1990 1995 2000 2005 2010 2015
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Direct GHG emissions

CO,, Gg 711447| 425299 530042| 569149| 598016 634352
CO,, Gg CE 194031 115991| 144557| 155222 163095| 173005
CH4, Gg 10115 7150 8383 7951 7467 6738
N>O, Gg 38.2 15.7 34.7 39.3 40.8 42.3
Total, Gg CE 255192| 158268 195503| 204082| 209310( 215172
Total, % compared to 1990 100 62.02 76.61 79.97 82.02 84.32
CO, uptakes in forestry

CO, uptakes, Gg -51976| -64886| -66643| -68548| -70702| -72784
CO, uptakes, Gg CE -14175| -17696| -18175| -18695| -19282| -19850
Net

CO,, Gg 659471| 360413 463399| 500601| 527314 561568
Total, Gg CE 241017| 140572 177328| 185387| 190028 195322
CO,, % compared to 1990 100 58.32 73.57 76.92 78.84 81.04

In optimistic scenario of the economic development, the net GHG emission levels in 2015 will total above
220 Tg CE, that is approximately 10.7% lower than in 1990.

In pessimistic scenario net GHG emissions on the level of 2015 will total above 180 Tg CE or about 73%
from the level of 1990.

A very wide range of change of indices, characterizing the future economic development and expected
emission levels, is connected with a very high grade of uncertainty of future development of Ukrainian
economy (Table 1-10).

Table 1-10. Ranges of fuel consumption and GHG emissions in 2015

Pessimistic |Optimistic Range Average

scenario scenario deviation, %
Fuel, PJ 7596.4 9787.2 2190.8 12.8
Direct GHG Emissions, Tg CE 195.2 2454 50. 2 11.5
Sinks in Forestry, Tg CE -19.9 -23.9 -4.0 9.1
Net GHG Emissions, Tg CE 175.3 221.5 46.2 11.6

41.4.1.6.

Vulnerability and Adaptation Assessment in Ukraine

Given the country's unstable economy and critical ecological problems, the consequences of climate
change in Ukraine could be serious. The results of scientific research during the last few years show that
climate change in Ukraine has significant impacts on agriculture, forestry, water and coastal resources. It
is highly probable that crop yields could be changed significantly. Transformation of types, species
composition, productivity and stability of forests is likely to take place in the course of climate warming
within the territory of Ukraine. Coastal zone vulnerability is already a reality: the Black Sea level is rising
1.5 mm per year.

Thereby the following measures are to be realized in the nearest future:

« Optimisation of current system of water resources management (for Dnepr basin, first and
foremost), including increase of reservoirs usable storage, elevation of normal afflux horizons
and lowering of draw down level; alter regulations for runoff management through reservoirs;

« Providing alternative ways to cover peak loads in the power system in case of decrease of
power production by Cascade of Dnepr hydropower plants;

« Development of National Program of Agriculture Development in Ukraine, which will include set
of political, economic and technical measures, that will enable to prevent negative climate
change impact on agricultural production. Acceleration of the land reform in Ukraine could be
the first step in such direction;
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« Promoting development of research programs to increase the genetic potential of domestic
agricultural crops and animal breeds;

« Development of National Program on Coast Protection Measures that would include two main
parts: scientific substantiation of trend and intensity of erosion processes within coastal zone of
the Black and Azov Seas; and detailed plan of adaptation measures considering the most
"unfavourable" sea level rise scenarios designed up to 2050;

« Facilitating implementation of technological, administrative and financial measures to support
forestry in climate change conditions, including measures on elongating timber stands life-time,
forest protection against pests and diseases; introduction of stable wood species, which provide
the best productivity under climate conditions being formed; rise of responsibility level of forest
users for forestry integrity and others.

4.1.41.7. Research and Public Education

Paramount to successfully mitigating and adapting to climate change is an ability to understand, monitor,
and predict future changes. This, in turn, requires substantial research on the global climate system and
the dissemination of such information to better enable society to respond appropriately.

Ukrainian Country Study in the frames of US Country Studies Program Support for Climate Change
Studies was the first large-scale program in such direction. This program is nationally integrated effort
that seeks to expand knowledge of these processes that affect climate change and to develop integrated
models to predict these effects.

Ultimately, of course, the public is the true arbiter of national response strategies and policies. Thus, the
public must have a solid understanding of global change science, particularly the consequences of policy
options. To promote this understanding, relevant ministries and agencies direct efforts to general
education, communication, and dissemination of climate change information.

4.1.41.8. The Future

Ukraine is currently examining the question of its future participation in the intergovernmental activities
relating to the UN Framework Convention on Climate Change.

National Action Plan for GHG emission reduction and adaptation options implementation will be
developed and submitted to Government for consideration. Public education concerning climate change
problems is the essential element of National Action Plan implementation. The different forms of public
education will be used, for example, training courses, issues of brochures, TV-programs, articles, etc.

Participation in U.S. Initiative on Joint Implementation (USIJI), which is a pilot program to reduce net GHG
emissions and establish an empirical basis and framework for approaches to joint implementation, is
envisaged.

4.1.4.2. Introduction

Climate change may be the most critical and complex environmental issue facing humanity in the last
century. There are many uncertainties about the effects of increasing concentrations of carbon dioxide
and other greenhouse gases (GHG) on temperatures; on the effects of temperature increases on other
aspects of climate; and the causal effects on crops, rangelands, forests, and other parts of natural
environment. But it is clear that global warming entails risk, risk not only that the kind of changes
described above will take place but of other unexpected things. Small forcing can bring about changes in
wind and ocean currents that greatly alter existing conditions. Strange and unforeseen effects can and
probably will occur. With the carrying capacity of many parts of the world under stress from present level
of population and economic activity, and the prospect of continuing and large increases in both in the
decades immediately ahead, it might not take much more change to bring about the gravest
consequences for people and most of Earth's present life systems.

The United Nations Framework Convention on Climate Change (UN FCCC) is the first and major
international legal instrument to address climate change issues at a global scale. In June 1992 the
representatives of 176 countries met at the highest level in Rio-de-Janeiro at the UN Conference to
search for ways of joint activity for environmental protection. Signature of the UN FCCC by around 150
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countries indicated that climate change is potentially a major threat to the world's ecology and economic
development. 167 countries have ratified the Convention by September 1997.

The ultimate objective of the Convention is "stabilization of greenhouse gas concentrations in the
atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system".

Ukraine signed the Convention in June 1992, the Parliament ratified it in October 1996 and became the
Party in August 1997.

Ukraine is included in Annex 1 of the Convention. All of Annex 1 Parties are obliged to present the First
National Communication composed of an inventory and projections of GHG emissions, national policies
and measure to mitigate climate change, adaptation strategies within a six month period after it entering
into force.

In compliance with Article 4.2b Ukraine has adopted 1990 as a base year for the estimating of
anthropogenic emissions of carbon dioxide and other greenhouse gases not controlled by the Montreal
Protocol.

Article 4.6 of the Convention gives countries with economies in transition to market economies "a certain
degree of flexibility" to meet their commitments in the frames of the FCCC. Due to the deep uncertainties
related to transition period, futility of "business-as-usual" scenario development, there is a lack of
sufficient quantitative information about some of mitigation and adaptation measures, and future
projections in Ukraine.

This document is the First National Communication, by which Ukraine is complying with the obligation to
communicate information to the Secretariat of the Intergovernmental Negotiating Committee for a UN
FCCC, according to Article 4.2 and Article 12 of the Convention.

The elaboration of Ukrainian First National Communication was supervised by the Ministry of
Environmental Protection and Nuclear Safety of Ukraine, relevant ministries, agencies and organizations
taking an active part. The document was prepared by Agency for Rational Energy Use and Ecology.

4.1.4.3. National Circumstances

Ukraine is the second largest country in Europe (after the Russia) with an area of 603.7 thousand km®.
The population of the country (1995) is 51.7 million people, including urban population - 35.1 million, and
rural population - 16.6 million. Around 73% of the total population are of Ukrainian origin. The capital of
Ukraine is Kiev.

Ukraine is situated in south-west of Eastern-European Plain. To the west of country Ukrainian
Carpathians are located, to the south, along southern coast of the Black Sea - Crimean Mountains; from
the south its coasts are washed by Black and Azov Seas. From the north to the south territory of Ukraine
stretches from N52° 22’ 54" to N44° 23’ 18”, almost for 900 km, and from the west to the east - from E22°
08’ 42” to E40° 13’ 05”, for 1,300 km.

The flat part of the country covers 95% of overall area (573.5 thousand kmz). In the northern part Polissya
is situated - swampy lowland; left-bank region of Dnepr is occupied with Prydneprovskaya Lowland. From
extreme north-east spurs of Middle-Russian Hills penetrate into Ukraine. In south-east Donetsk Ridge
and Pryazovskaya Hills are situated. Central and western parts of right-bank of Dnepr are occupied with
Prydneprovskaya, Volyn’ and Podol’sk Hills.

In the south of the country the Prychernomorskaya Lowland is located, which is connected with Northern-
Crimean Plain through Perekop’s Isthmus.

Within flat territory natural zones are rather clearly marked. In the north zone of mixed forests is situated
(19% of the territory). Forest-Steppe zone occupies 34% of country territory. Steppe zone is situated to
the south of Ukraine and occupies about 40% of the territory. Carpathian and Crimean Mountains are
characterized with altitudinal zonality of present landscapes.

Ukraine has rather dense river system. Rivers mostly belong to basins of Black and Azov Seas. The
largest river of Ukraine is Dnepr, basin of which occupies a half of the country territory, and average
runoff of which is 53.3 km®.

There are significant deposits of a number of treasures of the soil in Ukraine - coal, oil, gas, iron ore,
manganese, titanium, uranium, bauxites, nephelines, alunites, kaolines, rock-salt, potassium sulphate,
etc.
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Fertile soils are the most important resources for agriculture of the country. The most fertile soils in
Ukraine are chernozioms with humus content from 3 to 7% and with thickness of humus layer of 130 -
150 cm. They occupy more than 10% of territory. Besides, considerable areas are occupied with Grey
Forest soils in Forest-Steppe zone and with Chestnut ones - in Steppe zone, which are featured with high
fertility as well.

Table 3-1 presents general information on economical and natural potential of Ukraine.

Table 3-1. General information on economical and natural potential of Ukraine (1995)

Population, millions of persons 51.7
Population increment, % 0.35
Urban population, millions of persons 35.1

Gross Domestic Product, billions of US dollars 35.3
Income per capita, US dollars 657

Share of industry in GDP % 67.3
Water consumption, including km® (%) 26.93 (100)
agriculture 1.66 (6.2)
irrigation 6.2 (23)
industry 13.5 (50.1)
drinking water demands 4.64 (17.2)
other demands 0.93 (3.5)
Land fund, including million ha 36

crops under cultivation % 55.3
forested area % 15.4
pastures and hay-fields % 12.4
under water % 4.0
perennial plantations % 1.8
wood-bush plantations % 1.5

swamps % 1.5

other lands % 8.1

4.1.4.3.1. Climate

Climate of Ukraine is of moderate-continental type, except of narrow belt of Southern Coast of Crimea
with features of subtropical climate. Rather important factor of Ukraine climate formation is atmospheric
circulation: prevailing western direction of air transfer presumes inflow of Atlantic air masses, from time to
time air masses invade territory of the country from Asia continent, from northern latitudes, from
Mediterranean Sea. Differences in circulation conditions of the west and the east are clearly manifested in
increase of continentality of climate from the west to the east. In regions of Carpathian and Crimean
Mountains changes of climatic elements depend greatly upon altitude of region and exposure of
mountainsides: with increase of altitude atmospheric pressure and temperature are lowered, amount of
precipitation is increased, period of time with snow cover becomes longer, wind speed is increased.
Influence of Volyn’-Podol’'sk Plateau and Donetsk Ridge upon climatic conditions is of less significance. It
results mainly in small decrease of temperature, changes of duration of snow cover laying.

Black and Azov Seas influence climate of Ukraine significantly too. Increase of air humidity and
smoothing of diurnal cycle of air temperature are marked in coastal regions.

In Polissya region the climate is temperate, humid and is characterised with prevailing transfer of Atlantic
air. Western part of Polissya is featured with increased cloudiness in summer season, relatively cool
summer, soft winter and excessive precipitation. Average temperature in January is -4...-5° C, while in
eastern part it reaches -7...-8° C. The most severe winters are in eastern part of Polissya, where their
duration is 20 days longer approximately. Spring and autumn in Polissya are protracted, since inflow of
humid sea air is accompanied with significant cloudiness and precipitation, which hinder air from heating
in spring and its cooling in autumn. During summer seasons the lowest temperatures are observed in
western part of Polissya, where average temperature in July is 17...18° C; to the east it increases up to
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19...20° C. Annual precipitation makes 500 - 600 mm. During warm period about 70% of total precipitation
falls, while 30% are referred to cold period. Sometimes droughts and dry winds are marked in Polissya.

Climate of Forest-Steppe zone is temperate continental. The lowest average temperatures of January are
observed in eastern Forest-Steppe (-7...-8° C); to the west they increase to -4...-6° C. Summer is warm:
average temperature in July to the west of the zone is 18...19° C, while to the east it equals to 19...21° C.
Annual totals of precipitation are decreased from 700 - 550 mm in western region to 575 - 500 mm in
eastern region. In Forest-Steppe zone number of days with hot dry winds is increased in comparison with
Polissya zone. In eastern regions it approaches 11 days, in western - from 1 to 8 days.

Region of steppe atlantic-continental climate occupies whole Steppe zone of Ukraine, including steppe
part of the Crimea. Climate there is featured with the most continentality and aridity, when compared with
other zones of Ukraine. Summers are hot, winters are cold, in most cases with poor snowing. Average
temperatures of January vary from -7° C in north-east to -2° C in south-east of the zone. Winters here are
characterized with strong thaws, followed often by sharp cooling. Average monthly temperature in July is
21...30° C. Annual totals of precipitation are decreased from the north to the south. In southern regions of
the zone they amount to 250 - 300 mm. Ukrainian Steppe is a region with the least relative air humidity,
therefore droughts, dry winds and dusty storms are marked here most frequently.

In Carpathian Mountains significant rising of terrain causes sharp vertical zonality in distribution of climatic
elements.

Lower in altitude Crimean Mountains are characterized with vertical zonality as well.

4.1.4.3.2. Economics

The economy of Ukraine, up to declaration of independence in 1991, was developing as a part of an
economic system of the USSR under circumstances of both central planning system and practically
insulated markets of the USSR and COMECON countries. Structure and levels of prices of goods and
services differed from those on the world market highly. The regional and global ecological problems
were practically ignored.

Proceeding from general economical interests of the former USSR and available natural resources
potential top priority was given to the development of heavy industrial sectors (Fuel & Energy Complex,
Metallurgy, Machinery & Equipment) and Agriculture.

In 1991 Ukraine set about restructuring of the economy towards the market development and democratic
state formation. However, the transient period turned very painful, and the country entered serious and
growing economic crisis, which was featured by the following:

« drop of industrial output, especially in industries of low energy intensity, and, as a consequence,
GDP decrease and its energy intensity growth;

« swelling problems of payment for critical energy carriers import, that determines constant
negative external trade balance and problem energy supply in the country;

« steady rising budget deficit;
« high inflation rates;
« abrupt standard of living decrease for the most part of population;

« social tension growth (Table 3-2).

Table 3-2. Economics. GDP, Inflation and Unemployment Trends

1990 1991 1992 1993 1994 1995
GDP, 10° $ 73.62 | 67.21 | 60.56 | 51.96 | 40.01 | 35.29
Unemployment, thousand person - 9.8 128 180.9 216 126
Inflation, % - - 1310 | 4830 990 420

Source: Ministry of Economy

At present, the economy escape from the crisis is considered to be connected with the following:
production stabilization and its following progress, privatisation passage, legislation settling, improvement
of taxation sphere and currency regulations, restoration of economic contacts with CIS countries and
support of developed ones.
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4.1.4.3.3. Energy Use

Ukraine belongs to high energy intensity countries. In 1990 specific energy consumption per GDP unit
produced exceeded that of developed countries. For the posterior years this index has been dropping
back due to considerable production fall in the country (Table 3-3).

Table 3-3. Energy Intensity

1990 1991 1992 1993 1994 1995
GDP, 10° $ 73.62 | 67.21 | 60.56 | 51.96 | 40.01 | 35.29
Energy Consumption, PJ 10342.9110017.7( 8907.2 | 7931.5 | 6900.2 | 6630.6
Energy Intensity, PJ per billion $ 141 149 147 152 172 188

The high level of outdated and outworn energy intensive production together with low privatisation rates
and absence of bankruptcy mechanism, deficiency of domestic fuel and energy resources, not sufficient
amount of capital stock at enterprises and environmental problems have led to high energy cost levels,
low efficiency of social production and energy crisis deepening.

Production decrease and energy recession have resulted in balance of payments crisis, external
indebtedness growth and non-payment problems aggravation. According to the Government estimates
(as for the fall 1995), energy supply matter has transformed into the national security problem. Ukrainian
trade balance for 1996 showed that costs for raw stuff and materials for Fuel and Energy Complex made
up more than 50%. Energy carriers deficit is covered mainly by import from Russia, that leads to the
necessity of diversification of energy carriers import sources. In 1995 Ukrainian total needs in primary
domestic energy resources were met for 40-50%, including coal - for 83%, gas - for 21%, oil - for 16%
(Table 3-4). For the latest years, production of main types of energy resources, mainly coal, tends to
decrease.

Table 3-4. Primary Energy Production and Consumption

| 1990 | 1991 | 1992 | 1993 | 1994 | 1995
Production
Coal (min t) 130.7 | 108.7 | 1054 | 91.0 75.9 65.6
Oil (min t) 5.3 4.9 4.2 4.1 4.0 4.1
Natural gas (bln m®) 28.1 24.3 20.9 19.2 18.3 18.2
Biomass (min t) 4.3 4.0 3.7 4.1 4.0 3.9
Import
Coal (min t) 21.1 12.7 11.7 8.7 7.5 16.0
Oil (min t) 54.3 49.6 35.3 19.7 15.8 13.3
Natural gas (bln m®) 87.3 89.5 89.1 79.8 69.1 66.3
Oil products (min t) 11.5 13.1 5.0 6.2 6.5 9.5
Export
Coal (min t) 20.0 13.7 7.8 3.5 4.6 24
Oil products (min t) 11.3 8.4 6.4 1.1 1.7 14
Consumption
Coal (min t) 131.8 | 107.7 | 109.3 | 96.2 78.8 79.2
Oil and oil products (min t) 59.6 59.2 38.4 29.0 24.8 25.4
Pure natural gas (bln m®) 118.7 | 118.2 | 114.1 |102.799| 92.5 85.4
Biomass (min t) 4.3 4 3.7 4.1 4 3.9

Power production and consumption structure in Ukraine have undergone considerable transformation.
Total power production decreased from 296.3 to 192.5 bin kWh between the years 1990 and 1995 (Table
3-5), though fixed capacity did not change and made about 54.6 GWt, from these - 66.5% of electricity
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was generated at TPP, 25% - at NPP, 8.5% - at HPP and HPSP. The heat generation dropped from 68%
in 1990 to 56% in 1995.

Table 3-5. Electric Power Production Trends, billion kWh

1990 | 1991 1992 | 1993 | 1994 1995
Thermal Power Plants 201.7 | 1825 | 1624 | 1359 | 115.8 | 107.0
Hydropower Plants 10.7 11.9 8.1 11.2 12.3 10.1
Blockstations 7.7 7.2 6.8 6.0 4.6 4.9
Nuclear Power Plants 76.2 751 73.7 75.2 68.8 70.5
TOTAL 296.3 | 276.7 | 251.0 | 228.3 | 201.5 | 1925
Balance with CIS countries 0.16 1.14 1.12 1.56 0.57 1.27
Export excluding CIS -28.13 | -15.44 | 577 | -2.71 -1.59 | -4.10
Export Netto -2797 | 1431 | 465 | -1.15 | -1.02 | -2.83
Total Consumption 268.33 | 262.39 | 246.35 | 227.15 | 200.48 | 189.67

In electricity consumption volume, industry’s share decreased from 64% in 1990 to 54% in 1995, while
residential sector’s share grew up from 9% to 19% (Table 3-6).

Table 3-6. Electric Power Consumption Trends, billion kWh

1990 1991 1992 1993 | 1994 1995
Industry 146.2 | 137.7 | 126.3 | 108.0 | 88.6 81.1
Agriculture 20.5 20.7 19.1 18.4 16.8 13.6
Transport 144 13.6 125 12.1 10.8 10.3
Service 17.6 17.8 17.2 16.7 15.7 14.8
Others 7.5 7.5 6.1 5.8 4.9 4.5
TOTAL 206.2 | 197.3 | 181.2 | 161.0 | 136.8 | 124.3
Household 21.1 24.2 24.9 26.9 26.8 27.0
Urban 17.5 17.4 18.0
Rural 9.4 9.3 9.0
Total Netto 227.3 | 2215 | 206.1 | 1879 | 163.6 | 151.3
Total Brutto 268.3 | 2624 | 246.3 | 227.2 | 200.6 | 189.8

Since 1991, the state has been paying much attention to the energy sector development. In 1994
Ukrainian Parliament adopted the Concept on Fuel and Energy Complex Development up to 2010; based
on which National Energy Program of Ukraine was developed in 1996.

The Concept and the Program determine energy policy of the state, its main priorities: energy
conservation, domestic energy resources use, renewable energy sources development, targeted
investments into strategic fields of the economy.

To fulfil national energy conservation policy Ukrainian Parliament adopted Law of Ukraine "On Energy
Conservation", and special state body - State Committee for Energy Conservation was formed. The
Government of Ukraine elaborated Comprehensive National Program on Energy Conservation, which
was approved by the Parliament in 1996.

In 1995 Parliament of Ukraine approved Program of Restructuring of Ukrainian Economy, which
envisaged considerable decrease of energy intensive production processes.

As energy sector is under reformation, the problem of development and adoption of general economic
regulations becoming more actual. Such regulations are designed for the functioning of state monopoly
and competition in energy sector, state regulation (role and terms of licensing, terms for granting
subsidies, concessions, energy carriers exchange functioning), improving taxation and price policy.
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41.4.3.4. Environment

In the former Soviet Union the environmental legislation was very poor. The Law of the Parliament "On
Environmental Protection" was among the first legislation acts of the independent Ukraine. Later the
following legal provision was adopted by the Parliament of Ukraine: Law of Ukraine "On Protection of
Atmosphere" (1992), Law of Ukraine "On Wildlife" (1994), Law of Ukraine "On Changes and Amendments
to the Code of Ukraine with concern to Administrative Infringements" (1993), which empowers the bodies
of the Ministry for Environmental Protection and Nuclear Safety of Ukraine to take legal steps in the case
of administrative infringements in the field of environmental safety, Resolution of the Parliament of
Ukraine "On the Red Book of Ukraine" (1992), Resolution of the Parliament of Ukraine "On Adopted
Terms and Conditions of Restriction, Temporary Suspension (Stoppage), or Cessation of Activities of
Enterprises, Institutions, Organizations and Projects in the Case of their Infringement of the Law on
Environmental Protection Provisions" (1992), Resolution of the Parliament of Ukraine "On Conditions of
Import (or Transit) of Waste Products and Utility Waste on the Territory of Ukraine" (1993), Law of
Ukraine "On Changes and Amendments to the Criminal Code and Criminal Procedure Code of Ukraine"
(1994), which specify criminal and fiduciary responsibilities for infringement of conditions of import (or
transit) of waste products and utility waste on the territory of Ukraine, Law of Ukraine "On Ecological
Examination" (1995).

Besides, some Decrees of the President of Ukraine were enforced, namely: "On Protection and
Development of Natural Reserves of Ukraine" (1993), "On Wildlife Reserves in Ukraine" (1993).

In 1997 the National Climate Program was adopted by the Cabinet of Ministries.

4.1.4.4. Greenhouse Gas inventory

Central to any study of climate change is the development of an emission inventory that identifies and
quantifies a country’s primary sources and sinks of GHG. The inventory process is important for two
reasons: (1) it provides a basis for the ongoing development of a comprehensive and detailed
methodology for estimating sources and sinks of greenhouse gases, and (2) it provides a common and
consistent mechanism that enables all signatory countries to the United Nations’ Framework Convention
on Climate Change to estimate emissions and to compare the relative contributions of different emission
sources and greenhouse gases to climate change. Moreover, systematically and consistently estimating
emissions at the national and international levels is a prerequisite for evaluating the cost-effectiveness
and feasibility of pursuing possible mitigation strategies and adopting emission reduction technologies.

This chapter summarizes the sources and sinks of Ukraine GHG emissions and uptakes. The emission
estimates presented here were calculated using the IPCC Guidelines for National Greenhouse Gas
Inventories [6, 18], to ensure that the emission inventories submitted to the Framework Convention are
consistent and comparable across sectors and among nations. Ukraine has followed these guidelines,
except where more detailed data or methodologies were available for major sources of emissions.

4.1.4.41. Ukrainian Greenhouse Gas Emissions

Greenhouse gases include carbon dioxide (CO,), methane (CH,), nitrous oxide (N,O), water vapour and
ozone (O3) directly contributing to the greenhouse effect.

Chlorofluorocarbons (CFCs), a family of human-made compounds, its substitute hydrofluorocarbons
(HFCs), and other compounds, such as perfluorinated carbons (PFCs), are also greenhouse gases. In
addition, there are other “photochemically important” gases, such as carbon monoxide (CO), oxides of
nitrogen (NO,), and non-methane volatile organic compounds (NMVOCs) that are not greenhouse gases,
but contribute indirectly to the greenhouse effect. These are commonly referred to as "tropospheric ozone
precursors" because they influence the rate at which ozone and other gases are created and destroyed in
the atmosphere.

Although carbon dioxide, methane, and nitrous oxide occur naturally in the atmosphere, their recent
atmospheric build-up appears to be largely the result of human activities. This build-up has altered the
composition of the Earth’s atmosphere and may affect future global climate. Since 1800, atmospheric
concentrations of carbon dioxide, methane and nitrous oxide have increased by 30, 145 and 15 percent
respectively [18].

Use of chlorofluorocarbons is phased out under the 1987 Montreal Protocol on Substances That Deplete
the Ozone Layer.
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Ukrainian Inventory carrying out in accordance with UN FCCC commitments, touches upon three direct
GHG: carbon dioxide (CO,), methane (CH,), nitrous oxide (N,O) and three “photochemically important”
gases: carbon monoxide (CQO), oxides of nitrogen (NOy), and non-methane volatile organic compounds
(NMVOCs).

The concept of global warming potential (GWP) has been developed to compare the abilities of each
greenhouse gas to trap heat in the atmosphere. Carbon dioxide was chosen as the “reference” gas.
Gases are presented in units of gigagrams of carbon equivalent (Gg CE). Carbon comprises 12/44 of
carbon dioxide by weight.

The GWP of a greenhouse gas is a ratio of global warming - or radiative forcing (both direct and indirect) -
from one kilogram of a greenhouse gas to one kilogram of carbon dioxide over a period of time. This
report uses the 100-year GWPs recommended by the IPCC (Table 4-1).

Table 4-1. Global Warming Potential of Greenhouse Gases, 100 Years

Gas GWP
Carbon Dioxide 1
Methane 21
Nitrous Oxide 310

The Ukrainian inventory deals with the following five categories of GHG sources and sinks: energy
systems (including transportation), industrial processes, agriculture, forestry and land-use change, and
wastes.

The current Ukraine Greenhouse Gas Inventory for 1990 is summarized in Table 4-2. The totals
presented in the summary tables in this chapter may not equal the sum of the individual source
categories due to rounding. For the base year total GHG emissions were 232 882 Gg of carbon
equivalent. CO, emissions were partly offset by an uptake of carbon in Ukrainian forests of 14 175 Gg of
carbon equivalent in 1990.

Table 4-2. Ukrainian Greenhouse Gas Emissions, 1990, Gg

Emissions Emissions (Direct and

Gas/Source (Full Molecular Indirect Effects;
Weight) Carbon Equivalent)

Greenhouse Gases
Net Carbon Dioxide 648 131 176 763
Fossil Fuel Combustion 668 332 182 272
Industrial processes 31775 8 666
Total 700 107 190 938
Forestry (sink) -51 976 -14 175
Methane 9453 54 140
Energy 6 265 35 881
Agriculture 2 254 12 909
Waste 934 5349
Nitrous Oxide 23.412 1979
Energy 6.708 567
Chemistry 6.160 521
Waste 0.132 11
Forest fires 0.175 15
Agricultural soils 10.237 865
Photochemically Important Gases
Carbon Monoxide (CO) 7 481 -
Nitrogen Oxides (NOy) 1243 -
Non-methane Volatile Organic Compounds 656 -
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(NMVOCs)
Net Emissions 232 882

Figure 4-1 illustrates the relative contribution of the primary greenhouse gases to Ukrainian emissions in
1990. The shares of different sectors in GHG emissions are presented at the Figure 4-2.
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Figure 4-1. Greenhouse Gases emissions in 1990, Gg
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Figure 4-2. Sources of Greenhouse Gases in 1990, %

Due largely to fossil fuel consumption, carbon dioxide emissions accounted for the largest share -
approximately 76 percent. Methane accounted for 23 percent of total emissions, which included
contributions from agricultural activities and landfills, among others. The nitrous oxide emissions are less
important comprising 1 percent of total emissions.

The emissions of the photochemically important gases CO, NO,, and NMVOCs are not included in Figure
4-2, because there is no agreed-upon method to estimate their contribution to climate change. These
gases only affect radiative force indirectly.
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Statistical data for the development of the National GHG Emission Inventory for 1990 were collected and
analysed according to the IPCC Methodology. Official statistical data from Ukrainian Ministries and
Departments were used. Information gaps in several emission source categories have produced a high
level of uncertainty in the results. All statistical data used and emission assessments have previously
appeared in official Ukrainian publications [14].

The following sections present the anthropogenic sources of greenhouse gas emissions, briefly discuss
the emissions pathway, summarize the emissions estimates, and explain the relative importance of
emissions from each source category.

41.4.42. Energy Sector and Transportation

Fuel combustion and fugitive emissions from fuels were considered in category “Energy sector and
transportation” as the main sources of greenhouse gases.

After the disintegration of the Union of Soviet Socialist Republics (USSR), the most important problem for
Ukraine was dependence from energy import. However, for the last few years, domestic fossil fuel
production has been diminishing steadily. Coal production decreased from 164.2 million metric tons
(MMT) in 1990 to 130 MMT in 1994; oil production decreased from 5.2 MMT in 1990 to 4.2 MMT in 1993;
and natural gas production decreased from 19.8 billion m?® in 1990 to 19.4 billion m® in 1993 [11,21].
Despite the low level of domestic oil production, Ukraine has large facilities for oil refining, which are
capable of processing 60 MMT of oil per year [11,15]. Gas is transported from Russia to a number of
European countries through the Ukrainian territory at a rate of more than 100 billion m?® per year.

In 1990 total fossil fuel consumption in Ukraine totalled 9,365.73 PJ (Table 4-3). The main consumers of
fuel are electricity and heat production, and industry (Figure 4-3).

Table 4-3. Fossil Fuel Consumption in Ukraine by Sectors

Sector PJ Percent
Energy 4,046.33 43.20
Industry 2,834.39 30.26
Transportation 791.78 8.45
Agriculture 325.14 3.47
Household & Services 1,263.31 13.49
Others 104.78 1.12
Total 9,365.73 100
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Figure 4-3. Fossil Fuel Consumption by Sectors in Ukraine

The 1990 Energy Balance of Ukraine [15] was the main source of statistical data of fuel consumption.
However, the types of fuel and sectors included in this document differ from the IPCC Methodology.
Therefore special software was designed to reformat the official statistical data according to the IPCC
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worksheets format; to calculate fuel production, import, export, and other parameters; and to transform
the data into the units used by the IPCC.

Carbon dioxide (CO,) emissions for 1990 were estimated according to both the "bottom-up" and "top-
down" methods. The bottom-up method used data on fuel and energy resources consumed in seventeen
sectors of the Ukrainian economy. The top-down method used data on total values of fuel consumption.
Carbon dioxide emission factors were taken from the IPCC Methodology [6].

Estimates of emissions from fuel combustion are presented in Table 4-4. Non-CO, emission assessments
were taken from national statistical information [13] for stationary sources.

Table 4-4. GHG Emissions for Fossil Fuel Combustion for stationary sources, Gg

Source CO; CH, N20 CO NOx NMVOCs
Fuel Combustion 668,332.0 |35.6 6.7 3,273.0 |760.7 |265.1

Methane emission factors for fuel production, transportation, and primary processing were assessed
according to Ukrainian experts data and IPCC Guidelines. Table 4-5 presents CH, emission estimates in
Ukraine for 1990, and Table 4-6 - the corresponding emission factors. In order to account Ukrainian
circumstances minimum and maximum emissions and emission factors were calculated by national
experts.

Table 4-5. CH, Emissions for the Fuel Production, Transportation, Processing and Storage in
Ukraine, Gg

Sources Base Minimum Maximum
Coal 2,784.87 2,180.35 3,610.12
Oil and gas 3,444.52 1,696.38 4,558.65
Total 6,229.39 3,876.73 8,168.77

Table 4-6. CH, Emission Factors for the Production, Transportation, Processing, and Storage of
Fossil Fuels in Ukraine

Activity Units Emissions Factor
Underground mining

Coal mining (Donetsk Basin) m® CHa/t 25.5
Coal mining (Lviv-Volyn Basin) m® CHu/t 12.8
Postmining activity m? CH,/t 2.0
Surface mining

Coal mining m® CHa/t 1.2
Postmining activity m® CH,/t 0.2
Oil-refining systems

Prospecting and drilling kg CH,/drill-hole no data
Production kg CH4/PJ 4,500
Transportation kg CH,/PJ 745
Processing kg CH4/PJ 1,000
Storage kg CH4/PJ 180
Natural gas systems

Extraction kg CH4/PJ 450,000
Processing, distribution, and storage kg CH4/PJ 600,000
Venting and Flaring kg CH,/PJ 14,000

There are no published statistical data on GHG emissions from mobile sources in Ukraine for 1990. The
main source of emissions is road vehicles, which in 1990 consumed more than 10 MMT of petroleum, 14
MMT of diesel fuel, about 48 thousand metric tons of propane-butane, and 284 million m?® of natural gas
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Table 4-7 presents estimates of GHG emissions from mobile sources.

Table 4-7. GHG Emissions from Mobile Sources in Ukraine

Souce | Consumplon | - Faciors kg | ot Emissions (Gg
(10°tons) | co | NO, [NMvocs| co | No, |Nmvocs
Heavy-Duty Trucks
Gasoline 5,184.00 400 | 40 36 2,073.60| 207.36 | 186.62
Diesel 2,560.00 20 | 20 5 51.20 | 51.20 12.80
Butane 31.70 150 | 25 30 4.76 0.79 0.95
Natural gas 162.40 140 | 22 25 2274 | 3.57 4.06
Cars
Gasoline 3,800.00 400 | 40 36 1,520.00( 152.00 | 136.80
Natural gas 12.00 150 | 25 30 1.80 0.30 0.36
Buses
Gasoline 1,301.00 400 | 40 36 520.40 | 52.04 46.84
Diesel 320.00 20 | 20 5 6.40 6.40 1.60
Butane 4.40 150 | 25 30 0.66 0.11 0.13
Natural gas 29.14 140 | 22 25 4.08 0.64 0.73
Total 4,205.64(474.41 |390.89

41.443.

Greenhouse gas emissions from industrial processes were calculated according to the IPCC
Methodology [6, 18]. The following industrial chemical processes were considered: nitric acid
manufacture [2], adipic acid manufacture [9], CO, production and use (the main source is ammonia
manufacture, the main consumer is carbamide manufacturing), cement production (calculations were
based on clinker production volume), lime production and use (the main consumers are the sugar
industry and construction), limestone use (the main consumers are iron and steel production [20], and
glass manufacture), and soda manufacture and use.

Industrial Processes

Emission estimates for carbon dioxide and nitrogen oxides (Table 4-8 and Table 4-9) are based on
statistical data on production volumes [14] and national emission factors obtained from stoechiometric
equations for chemical reactions.

Table 4-8. CO, Emissions from Industrial Processes in Ukraine, Gg

Source Emissions
Cement production 8,745.31
Lime manufacture and use 4,531.40
Soda manufacture and use 987.41
Limestone and Dolomite use 10,968.95
CO, use and production 6,543.38
Total 31,776.45

Table 4-9. NO, Emissions from Nitric and Adipic Acids Production in Ukraine, Gg

Source Emissions
Nitric acid manufacture 7.51
Adipic acid manufacture 0.82
Total 8.33
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Table 4-10 contains CO, NOx, NMVOCs emissions estimations for a number of industrial processes.
Production volumes were obtained from the national statistics, and emission factors were taken from
industrial emission standards for the former USSR.

Table 4-10. Indirect Greenhouse Gas Emissions from Industrial Processes

Production Volume 1000 | Emission Factors, kg/t Emissions, Gg
tons CO | NO, [NMVOCs| CO | NO, [NMVOCs
Blast-Furnace Sinter 60,926.50( 32.80| 0.40 -1 1,998.49| 24.37 -
Iron-Ore Pellets 27,916.80| 0.27| 0.31 - 7.54] 8.65 -
Coke 34,666.80 3.11[ 0.30 -| 107.81| 10.40 -
Rolled Ferrous Metal Produce 38,600.00| 1.63| 0.41 - 62.92| 15.83 -
Steel Pipes 6,500.00f 1.63| 0.41 - 10.60| 2.67 -
Steel 52,600.00f 2.35[ 0.62 - 123.61| 32.61 -
Pig-Iron 44,900.00 -l 0.09 - -l 4.04 -
Nitric Acid 2,780.20| 3.19 - - 8.87 - -
Ammonia 5,149.59| 1.06| 0.77 - 546 3.97 -
Phosphate Fertilizers 593.00f 0.21] 0.04 - 0.12f 0.02 -
Oil, primary refining 58,981.30 0.03| 0.001 0.90 1.77| 0.06 53.08
Clinker 17,500.00| 20.00| 2.28 -|  350.00{ 39.90 -
Lime 8,677.00| 59.30| 3.19 -| 514.55| 27.68 -
Soda Ash 1,119.50| 7.02| 0.15 - 7.86| 0.17 -
Acetic Acid 156.34| 24.76 - 59.58 3.87 - 9.32
Formaline 205.21| 297 - 0.42 0.60 - 0.09
Total({2105,998|170.37 62.49

41.4.44. Agriculture

The main sources of GHG emissions in the category “Agriculture” were enteric fermentation and manure
management in domestic livestock, rice cultivation and nitric fertilizers use. Crop residue burning is not
widely used in Ukraine, so this source of emissions was not considered.

Initial data for the inventory of GHG emissions from agricultural activities were taken from statistics [14]
and documents of the Ukrainian Agrarian University.

The emission factors for livestock were taken from the IPCC Guidelines [6]. The factors for manure were
based on the fact that the Crimean region has a warm climate, other regions of the Ukraine have a
temperate climate. For example, the emission factor for swine manure management is a weighted
average based on the percent of total swine in the Crimean region in 1990 (2.4%) and the Eastern
Europe emission factor for a warm climate, plus the percent of total swine in other regions (97.6%) and
the Eastern Europe emission factor for a temperate climate: (0.024 x 11) + (0.976 x 7) = 7.10 (Table 4-
11).

Table 4-11. Emissions Factors for Ukrainian Livestock

Source Enteric Fermentation, Animal Wastes,
(kg CH4/ head/year) (kg CH4/ head/year)

Nondairy cattle 56 13.36

Dairy cattle 81 19.40

Goats 5 0.17

Sheep 5 0.16
Swines 5 7.10
Horses 5 0.61
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The IPCC Methodology was used for estimating GHG emissions from rice cultivation. Three regions in
Ukraine (the Crimean, Kherson, and Odessa regions), have small areas under rice cultivation. The total
harvested area in 1990 was 0.0281 Mha. The emission factor was defined using an average temperature
of 25°C. The average growing period is 103 days.

Table 4-12 presents CH, emissions from agriculture in Ukraine in 1990.

Table 4-12. CH, Emissions from Agriculture in Ukraine, 1990

Source CH,4 Emissions, Gg
Enteric Fermentation 1,702.63
Manure Management 536.40

Rice Cultivation 15.17

Total 2,254.20

Assessments of N,O emissions from nitric fertilizers were based on the IPCC Methodology and national
statistics and totalled 10.237 Gg.

41.4.4.5. Forestry and Land-Use Change

In forestry and land-use change, CO, is mainly emitted as a result of the decay of damaged aboveground
biomass and the burning of biomass at harvesting; and forest fires. Forests also sequester carbon (C) in
the process of photosynthesis.

Several activities included in the IPCC Methodology for the forestry and land-use change category do not
play any significant role in Ukraine. These include conversion of forest to agricultural land, conversion of
grasslands and pastures, and abandonment of managed lands, excluding the abandonment zone in the
Chernobyl region.

Emissions and uptake of CO, from forest management and afforestation of Chernobyl zone were
estimated according to the IPCC Methodology [6]. For the calculation of the aboveground biomass growth
rate, the C ratio in dry matter, and the wet-to-dry wood-weight ratio, data from national statistical
publications were used [7, 8, 10, 19].

A method similar to the IPCC for forest clearing was used to estimate CO, emissions from forest fires.
The difference between brush fires, which primarily destroy forest floor, and top fires, which destroy the
tree layer, was taken into account. Average CO, emissions and uptake estimates were obtained for 1990
through an analysis of forest fires during a 9-year period (1986-1994).

Table 4-13 shows the estimates of CO, emissions and uptake from forestry and land-use management.

Table 4-13. CO, Emissions and Removals in the Category "Land Use Change and Forestry"

Source CO, Emissions and Removals, Gg
Forest Managed -72,321.3

Harvests 20,683.7

Forest Fires 81.8

Abandonment of Lands -420.6

Total -51,976.4

41.4.4.6. Waste
The IPCC Methodology [6] was used to determine CH, emissions from solid and liquid wastes.

One of the most important ecological problems in Ukraine is MSW management, annual increment of
solid wastes totals 1.5 to 2% [16, 17]. According to national statistics, MSW was estimated to be 11
million tons in 1990, about 8% of which was treated on incineration plants in Kiev, Kharkiv, and
Sevastopol. Methane was not recuperated from landfills in Ukraine in 1990 and CH,4 emissions from MSW
totalled 885.5 Gg.
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N,O emissions from solid waste incineration were estimated according to IPCC methodology. The volume
of incineration totalled 880 thousand tons, emission factor was taken as the average value of 26-270
grams of N,O per ton of waste. N,O emissions from waste incineration totalled 0.13 Gg in 1990.

Under Ukrainian conditions, rural wastewater decomposes under aerobic conditions. Therefore only
urban wastewater was taken into account. In 1990, 3,684 million m> of municipal wastewater were made
in Ukraine, of which 3,597 million m* (97%) were processed in sewage disposal facilities [12]. Wastewater
treated under anaerobic conditions accounts for 15% of the total wastewater in Ukraine. To calculate CH,4
emissions from municipal wastewater, biochemical oxygen demand (BOD) in municipal wastewater was
defined as 0.05 kg/person/ day. Applying the IPCC CH,4 emission factor of 0.22 Gg CH,/Gg BOD,
emissions from municipal wastewater were estimated as 40.7 Gg CH,. Taking into account recuperation
of 6.24 Gg CH,; on sewage disposal facilities in Kiev and Kharkiv [4], methane emissions from liquid
wastes totalled 34.46 Gg.

Table 4-14 presents the results of the emissions assessment for industrial wastewater.

Table 4-14. CH, Emissions Assessment for Industrial Wastewater in Ukraine

Industry Annual_vyaste\évater, fY’y S?;Eg:;?grcﬁ:g, CH“ Annual
million m million m® Emission, Gg
Iron and steel 1,790.0 755.0 1.08
Nonferrous metals 25.9 11.1 0.02
Fertilizer 537.5 3201 1.94
Food and beverages 197.4 68.7 5.08
Pulp and paper 102.1 93.6 1.04
Petrochemical 26.5 14.9 0.41
Textiles 31.8 31.5 0.94
Miscellaneous™ 85.8 3.60
Total 1,380.70 14.11

* Microbiologic industry, transport, construction, and building materials production are accounted.
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4.1.4.5. Policies and measures to mitigate climate change
4.1.4.51. Overall policy context

In the last time the whole number of programs for the economic development of Ukraine was elaborated
and adopted, the most important of them were as follows:

1. National Energy Program [1];

2. Program of Restructuring of Ukrainian Economy [2];

3. Comprehensive State Energy Conservation Program of Ukraine [3];
4. National Development Programs of Industrial Sectors [4-9].

These documents were assumed as a basis for forming the baseline scenario of the development of
economy and its sectors, for assessing projected GHG emissions and mitigation measures.

In correspondence with the baseline scenario of the economic development it is planned to provide main
indices of the socio-economic development of the country (Table 5-1) in the period considered, up to
2015.

Table 5-1. The main indices of socio-economic development of Ukraine till 2015

Indices 1990 1995 2000 2005 2010 2015
GDP, billion $ 73.62 | 3526 | 41.30 | 58.82 | 84.07 | 97.17
GDP, % 100.0 47.9 56.1 79.9 114.2 132.0
Fuel combustion, PJ 9246.3 | 5531.5 | 6965.1 | 7557.7 | 8022.5 | 8551.9
Population, million 51.9 51.5 50.2 51.0 51.5 51.8
Housing fund, million m® 922.1 978.5 | 1018.5 | 1169.6 | 1255.0 | 1360.5
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Alongside with the baseline scenario the indices for the optimistic and pessimistic scenarios of the
economic development were forecasted. These scenarios differ in terms of crisis peak, duration of
economic recovery and further rate of development.

An active and consistent reformation and large-scale economic restructuring (firstly in high intensive
industrial sectors) and the increase of its liquidity, considerable increase of Ukrainian goods
competitiveness, promotion of energy saving problem in Ukraine are projected in the baseline scenario.

The performance of a balanced financial policy is envisaged. Reforms towards simplifying taxation
system, expansion of its base and achieving GDP re-distribution through the state budget up to an
ultimate level of 40% of GDP is forecasted.

The increase of budget expenses effectiveness, the reduction of dotations and capital transfers structure
optimisation are envisaged in budget policy as well as the support of budget deficit at a minimal level (not
more than 3.5% from GDP). Realization of money-credit policy should provide the achievement of money
stabilization, support of credit system, stimulation of credits towards long-term investment as well as the
support of productions, which provide a deep transformation of national mineral-raw resources and build-
up the output of import replacing products and export potential of the country.

In correspondence with the forecast of the development of material production sectors in 2001-2005
according to optimistic assessment the accelerated development of metallurgy, chemical and
petrochemical industry as well as machine building is envisaged.

Such character of structural shifts will be reflected to a certain extent on the increase of volumes and
infrastructure of energy consumption. The change of economic conditions for sectors functioning is also
projected, and first of all, the introduction of an active state regulation of energy resources consumption,
realization of energy saving measures.

Acceleration of service sector development, in the first turn, due to the development of paid services of
the financial economic sector, the increase of a specific weight of paid services in socio-oriented
economic sectors, appearance of new types of services, connected with the expansion of informational
exchange, etc., are envisaged.

According to optimistic projections of the national economy development positive changes will take place
in the period forecasted due to a relative reduction of energy resources import and increase of the
Ukrainian coal export. Under these conditions it is possible to achieve a positive net export (1% of GDP)
till 2000 with its further growth up to 2% in 2005.

The performance of an active state policy regarding a stimulation of export production in Ukraine is
forecasted. The analysis shows, that in the years of crisis the less production recession was marked in
those sectors, which have an access to external trade markets. Under the limited domestic demand of
some sectors’ products it was export-oriented production which allowed to avoid their degradation. To
regulate export production the forecast envisages the revision of production structure, active search of
new external markets and restitution of lost ones, structural and technological rehabilitation of production.
Mutual coordination of scientific-technical policy with the policy of currency, external economic and
taxation-budget regulation should be provided.

Forecast show, that in 1998-2010 a real achievement of economic stabilization with a further
development of the country economy is possible. This conclusion is based on economic potential for the
development of a number of sectors (agriculture, metallurgy, machinery and equipment, light industry) as
well as on the possibility of a gradual solution of energy supply problem in the country.

Activation of investment processes through the increase of a share of basic capital accumulation in a total
volume of capital creation should be important for a forecasted period.

Country’s withdrawal from crisis is possible only in conditions of the activation of a positive state influence
on the production and social processes towards all-round stimulation of producers and strengthening a
real social defence of population.

4.1.4.5.2. Overall mitigation potential

Two groups of mitigation measures were considered in mitigation analyses: policy instruments and
technological options (Table 5-2).
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Table 5-2. The assessments of mitigation options through 2015

Option Annual GHG emissions reduction, Gg
CO, CH, N.O C
Energy consumption metering 17114.3 0.383 0.161 4683.3
DSM 4315.78 0.097 0.041 1181.1
Industrial processes improving 1078 156 10.25 2054.0
Energy efficiency, 230671 5.167 217 63123.3
including
cross sectoral: 59528 1.333 0.56| 16289.9
efficiency lighting 4836.65 0.108 0.046 1323.6
improvement of motor drive systems 26415.55 0.592 0.249| 7228.7
efficient combustion of low-energy fuel 1302.175 0.029 0.012 356.3
improvement of heat supply systems 10789.45 0.242 0.102 2952.6
utilization of secondary energy resources 12649.7 0.283 0.119| 3461.6
sectoral: 168724.7 3.779 1.587| 46171.6
energy efficiency in FEC, 35344.75 0.792 0.333 9672.2
Including:
improv(;)ng:[eirrl]wtissation of generating capacities, technological 21578.9 0.483 0203]  5905.1
high efficiency gas supply system 2604.35 0.058 0.025 712.7
up-to-date technologies of coal production 2046.28 0.046 0.019 559.9
energy efficiency in industry, 76642.3 1.717 0.721| 20973.2
Including:
energy efficiency in metallurgy 19346.6 0.433 0.182 5294.2
energy efficiency in mechanical engineering 6324.85 0.142 0.060 1730.8
energy efficiency in chemical industry 8557.15 0.192 0.081 2341.7
ndustry energy efficiency in constructing materials 6696.9 015 0.063 18326
energy efficiency in food industry 13393.8 0.3 0.126| 3665.2
energy efficiency in others industrial sectors 22323 0.5 0.21 6108.7
energy efficiency in constructing sector 930.125 0.021 0.009 254.6
energy efficiency in agriculture 11161.5 0.25 0.105| 3054.4
energy efficiency in residential sector 24183.3 0.542 0.228| 6617.8
energy efficiency in transport sector 20462.8 0.458 0.193| 5599.7
Implementation of 3 GW at NPPs 14882 0.333 0.14( 40725
Untraditional resources 42785.8 0.958 0.403| 11708.4
Reducing methane emissions in coal mining 0 710 -l 4066.4
Shift from oil motor fuel to gas 1850 1.115 0.06 516.0
Reduction of leaks in gas systems 0 1400 0] 8018.2
Waste treatment 0 540 -0.9] 3016.6
Isr;sc}iar::tri]ct)n of equipment for processing of waste water 0 19 0 108.8
Total 310241.3|2832.998| 12.301| 101876.6
41.4.5.21. Policy instruments

State regulation of rational energy use in all sectors, including:

« legislation, supporting energy saving and environmental protection policies;
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« standard regulations on fuel and energy consumption, GHG emissions etc.;

« fees, taxes, subsidies, prices, stimulating implementation of efficiency technologies and
equipment;

« research, development and demonstration programs to improve and disseminate information;

« energy and environmental audit, R&D centres, information and personnel training centers,
energy management at the enterprises, licensing requirements, patent rules, etc.;

« demand side management;
« energy consumption metering.

This portfolio of policy instruments will promote sustainable development of Ukraine and lead to the
restructuring of economy. A strong role of energy-intensive sectors (energy, metallurgy, heavy
mechanical engineering, etc.) will not be continued under market conditions. Low energy use sectors,
services and agriculture are favourable.

4.1.45.2.2. Technological options
Implementation of energy efficient technologies are the most important for reducing GHG emissions.

Sectoral energy saving options:
The most effective measures are follows:

Energy Supply: technological and efficiency improvements in power sector, high efficiency gas supply
system etc. Energy conservation assessment is 450-500 PJ with an investment of $ 5-6 billion.

Metallurgy: improvements in coke making, recycling of blast furnace, coke oven and converter gases,
wide implementation of electric arc furnaces, decrease of output of the most energy intensive production
etc. Energy conservation assessment is 240-280 PJ with an investment of around $ 2 billion.

Mechanical Engineering: implementation of efficiency technologies of metal processing, use of high
quality raw materials etc. Energy conservation assessment is 75-90 PJ with an investment of $ 800-900
min.

Chemical industry: improvement of the technologies of ammonia, calcium soda and phosphoric
fertilizers production etc. Energy conservation assessment is 105-120 PJ with an investment of $ 825-925
min.

Building materials industry: improvement of technological processes of cement, glass, brick, wall
materials production, etc. Energy conservation assessment is 75-95 PJ with an investment of $ 320-350
min.

Food industry: improvement of technological processes of sugar, spirit, vegetable oil production, etc.
Energy conservation assessment is 170-190 PJ with an investment of $ 600-650 min.

Construction sector: improvement of technological processes of concrete, cement, asphalt, brick
production etc. Energy conservation assessment is 10-15 PJ with an investment of $ 60-70 min.

Agriculture: reduction of a share of energy intensive plants, improvement of post-harvest drying and
storage, switch to low carbon energy sources, etc. Energy conservation assessment is 140-160 PJ with
an investment of $ 1-1.3 billion.

Residential sector: switch to energy sources/equipment with low-carbon emissions, improvement of
insulation for existing and new building shells, shift to more efficiency household equipment, etc. Energy
conservation assessment is 300-350 PJ with an investment of $ 750-850 min.

Transport: transport demand management, improvement of vehicle technical efficiency, fuel switch,
improvement of traffic flow, etc. Energy conservation assessment is 250-300 PJ with investment of $ 2.5-
3 billion.
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Cross-sectoral energy saving options:

Implementation of efficiency lighting, motor drive systems improvement, more efficient poor fuel
combustion, improvement of the heat supply systems, utilization of secondary energy resources etc.
Energy conservation assessment is 800 PJ with an investment of $ 2 billion.

Fuel substitution: Increase share of nuclear fuel, renewable, secondary and non-traditional energy
resources. Shift from coal and petroleum to natural gas, utilization of coalbed methane and biogas.

Reduction of losses in gas supply system: Replacement of high-bleed devices with pneumatic,
pipeline leak mitigation, improved maintenance. Methane reduction potential is 2-2.2 billion mwith an
investment of $ 4-6 min.

Improvement of industrial processes: not related to energy saving. Investment assessment is
approximately $ 200 min.

Improvement of waste treatment: The integrated management of the wastes and at first place their
reduction and construction of regional centres for their treatment and detoxication would provide annual
utilization of 5.8-6.2 min tons of wastes and require investments of approximately $ 1-1.1 billion.

Realization of such options will provide the annual energy saving at a level of 2000 - 1000-1100 PJ, 2005
- 1950-2100 PJ, 2010 - 3100-3200 PJ, 2015 - 4100-4200 PJ. These measures will require around $29-32
billion investments.

The differences for pessimistic and optimistic scenarios are generally in volumes of energy saving, which
in optimistic variant will be approximately 10-12% higher, and in pessimistic one - 25-30% lower.

All these measures have a high degree of a governmental support, since they are included in the
programs of the development of the economy and its sectors in Ukraine, adopted by the administrative
bodies of the state, as well as in the draft documents, which at present are being under consideration of
the Cabinet of Ministers, of the Parliament and the administration of the President of the country.

However the possibility of realization of these measures will to a great extent depend on the investments.
If until the recent time a state budget had been considered as a major source of investments, then today it
is clear, that the state can be not only a single source, but just a considerable source of investments.
Therefore the problem of investments is being the main one.

That is why the analysis of measures effectiveness, which was carried on according to some criteria,
where the criterion of a relative effectiveness played a major role, is of a considerable interest. It was
determined as a relation of direct GHG emissions decrease to the necessary investments for their
realization in particular measures. The executed ranging of measures according to this criterion shows,
that measures, connected with the decrease of natural gas losses, with DSM, with the realization of
cross-sectoral energy saving programs, are the most effective ones.

The implementation of non-traditional sources, optimisation of the electric power and heat utilities, the
sets for poor coal combustion, installation of constructions for the refining of wastewater silt at purification
stations, are the most expensive measures for GHG emissions decrease from the economic view point.

However, it must be taken into consideration, that for a whole number of measures given the GHG
emissions decrease is an indirect effect. Expedience of their realization is conditioned, as a rule, by other
factors.

Realization of measures mentioned above will give a considerable social effect, first of all by the creation
of new working places, for example in machinery and equipment sector, construction, energy saving
management, etc. A total number of new working places according to evaluations of national experts on
the level of 2010-2015 can make up to 250-300 thousand.

4.1.4.5.3. References

1 National Energy Program, 1996.

2 Program of Restructuring of Ukrainian Economy, 1995.

3 Comprehensive State Energy Conservation Program of Ukraine, 1996.

4 National Program of the Development of Mining and Smelting complex, 1995.
5 National Program of the Ukrainian Motor-car-construction Development, 1993.
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National Program of Receptacles and Packing Materials Production, 1993.
National Program of the Development of Aluminium Production, 1993.

National Complex Program of the Development of Titanic Industry of Ukraine «Titanium of
Ukraine», 1994.

9 Complex Program of the Development of Copper Production, its Alloys and Intermediate
Goods «Copper of Ukraine»,1995.

4.1.4.6. Projections of greenhouse gas emissions and reduction potentials in Ukraine
4.1.4.6.1. Energy sector

In order to assess GHG emissions and mitigation options the following sectors and sub-sectors of
economy were considered:

= Fuel Energy Complex (FEC) and sub-sectors:
« Electric Power & Heat Supply
« Coal Industry
« Oil Gas Industry
« Oil Refining
Electric Power & Heat Supply subsector fuel consumption was forecasted only for utilities supervised by Ministry of Energy of
Ukraine. Heat and electric power generation by industrial and residential power units was taken into account in corresponding
sectors, because of historical planning practice orientated not to functional but sectoral approach.
= Industry and main sub-sectors:
o Metallurgy
« Chemical Industry
e Machinery and Equipment
« Building Materials Industry
« Food Industry
o Other Industrial Sectors
= Construction Sector
= Agriculture
= Residential and Commercial Sector
= Transport
» Other Sectors of Economy

These sectors are selected as a result of historical planning practice and economic development
forecasting together with the fact that these sectors are the main sources of GHG emissions.

A deep crisis of Ukrainian economy considerably complicates the assessment of future GHG emissions. It
is extremely difficult to project the terms of economy stabilization, directions and rates of further economic
development, up-to-date technologies implementation and energy efficiency improvement.

Also it is impossible to apply mathematical models and methodologies used in the developed countries
and earlier used for planning development of Ukrainian economy including the regressive analysis,
production functions and input - output models.

Accounting and iterative equilibrium models to forecast the development of economy and GHG emissions
were used. Optimisation models were applied to develop mitigation scenarios and to estimate mitigation
options.

Coal, natural gas, coalbed methane, residual fuel oil, diesel oil, other oil products were considered as
primary fuels. In metallurgy coke and coke gas, and in a residential sector coal briquettes and firewood,
were taken into account.
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As a basis for forecasting fuel for combustion national experts used National Programs of the
development of Ukrainian economy, FEC, some sectors adopted or being under consideration by the
Ukrainian Government (see Chapter 5).

While forecasting fuel combustion in sectors and sub-sectors (Table 6-1) mitigation options included in a
baseline scenario were evaluated (see Chapter 5, [1]).

Table 6-1 Fuel combustion in baseline scenario, PJ

Fuel 1990 2000 2005 2010 2015
Gas* 4208 3099 3419 3727 4033
Fuel oil 834 471 508 536 536
Coal** 2634 2247 2348 2382 2508
Gasoline 497 371 405 445 506
Diesel oil 629 511 524 534 561
Others 444 376 354 399 408
Total 9246 6965 7558 8023 8552

* including natural, coke and oil refining gases etc.

** including coal, coke, coal briquettes etc.

The study results of projected GHG emissions are summarized in Table 6-2 and Figure 6-1.

Table 6-2 GHG emissions from fuel combustion in baseline scenario

Gas 1990 1995 2000 2005 2010 2015
CO,, Gg 662633 |402394 |503528 |541471 |569791 |605138
CO,, Gg CE 180718 (109744 (137326 |147674 |155398 |165038
CHy4, Gg 201.7 215.0 2331 207.5 |209.3 200.0
N.O, Gg 4.9 3.5 4.2 4.4 4.5 4.8
Direct GHG emissions, Gg CE (182803 (111271 (139016 [149234 (156977 [166589

Note: GWP factors for CO; - 1, for CH, - 21, for N,O - 310 (IPCC, 1995)
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Figure 6-1. Trends of GHG emissions from fuel combustion in baseline scenario

As Table 6.2 shows GHG emissions from fuel combustion in a baseline scenario during the considered
period are expected to be lower than levels of 1990.
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In order to estimate prospective GHG emissions from industrial processes, production trends for chemical
industry, metallurgy, building materials industry and other industrial sectors were forecasted.

GHG emissions trends from industrial processes are presented in Table 6-3.

Table 6-3 GHG emissions trends from industrial processes

Gas 1990 | 1995 | 2000 | 2005 | 2010 | 2015
CO,, Gg 48815 | 22905 | 26514 | 27678 | 28225 | 29214
CO,, Gg CE 13313 | 6247 | 7231 7549 | 7698 | 7967
CH4, Gg 406.5 | 172.7 | 164.7 | 166.4 | 166.5 | 168.5
N2O, Gg 23.0 7.1 225 258 259 26.0
Direct GHG emissions, Gg CE 17586 | 7836 | 10077 | 10683 | 10841 | 11130

Summary of projections of anthropogenic emissions of precursors is given at the Table 6-4.

Table 6-4 Summary of projections of anthropogenic emissions of precursors, Gg

1990 1995 2000 2005 2010 2015
CO 7295 4046 5964 5958 6255 6607
NO, 2043 1140 1564 1605 1613 1666
NMVOCs 1007 471 844 884 949 1043

4.1.4.6.2. Forestry

Ukraine is a country with a forestry deficit. Forest land fund totals 10 million hectares, 8.6 million hectares
being covered by afforestation, which makes 14.3% of a country area (this is the forested lands index).
For Ukraine the 20% average level is regarded as the optimal forested lands index (that is such one,
when forests influence on the environment the most favourably, fulfil their functions effectively).

Total timber stock of Ukraine is estimated in 1.3 billion m®. Evergreen plantations occupy 45% of a total
area, including pine (Pinus silvestris L.) - 36%. Hard deciduous plantations total 41%, including oak
(Quercus robur L.) and beech (Fagus sylvatica L.) - 33%.

Average growing-stock volume of forested area totals 4.0 m3/hectar/yr and varies from 5.0 m3/hectar/yr in
the Ukrainian Carpathians up to 2.5 m*hectare/yr in steppe zone.

It is determined in the Ukrainian legislation (Forest Code), that forests of Ukraine carry out ecological
functions predominantly and as a consequence have a limited exploitation importance.

According to the economic destination, sites and functions carried out, Ukrainian forests are divided into
two groups.

The first group includes forests carrying out predominantly defence functions, forest reserves, plantations,
having scientific and historical importance (including genetic reserves, etc.). The second group includes
forests, having defence and limited exploitation importance. The area of the first group forests totals 5.1
million hectares or 52% of a forest fund.

All forests are a state property. 72% of them are in a constant use of state forestry enterprises, the rest
being transferred to agricultural enterprises for use (24%), residential and other organizations (4%).

Five natural zones are distinguished in Ukraine, each of them having its own peculiarities in forestry
(Figure 6-2).
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Figure 6-2. Natural zones in Ukraine

An increase of forested lands of Ukraine will allow to improve in general the unfavourable ecological
situation, since a forest is a powerful natural factor, which influences the climate, soils, surface drainage
forming, produces oxygen, filtrates air and water, prevents floods.

Ukraine has land areas not used in agriculture and available for afforestation (not less than 500
thousands hectares). Shelterbelts plantations were created only for 50% of agricultural areas. Intensity of
erosion processes still remains a considerable one. Today legislation does not stimulate wide croplands
shelterbelts planting. Besides the importance of agroforest-melioration effect of shelterbelts is misjudged
by farmers.

Plantations' decline withering is one of the serious problems, significantly influencing on forests
productivity for the last decade. Any scientific conception to explain the decrease of forest plantations
sustainability to unfavourable factors does not exist yet. The withering of oak, pine and other plantations
is periodically marked in various regions of Ukraine.

Methods, proposed by IPCC and national experts [2, 3], were used for the assessment of GHG emissions
in forestry.

Baseline and mitigation scenarios of the forestry development in Ukraine were developed.

"Program of the Development of Forestry and Forest Industry in Ukraine for the Period till 2015" and
"National Program of the Development of Agricultural Production in Ukraine for 1996-2005" were put into
the basis of a baseline scenario. The extensive development (increasing forest plantations) and only
inconsiderably qualitative improvement of forests, are established in this scenario, taking into account a
difficult financial situation of the state. Fire control measures and measures of fight with forest vermin and
diseases are planned with inconsiderable qualitative and quantitative improvements are planned.

In baseline scenario natural process of a slow reforestation without creating artificial plantations is
envisaged on lands in the abandonment zone of the Chernobyl NPP.

The data of the National Academy of Sciences of Ukraine, given in the "Program of the Development of
Forestry and Forest Industry in Ukraine for the Period till 2015", taking into account not only the extensive
increase of forest plantations areas, but a considerable qualitative improvement of a forest fund, were put
into the basis of a mitigation scenario. In this scenario the indices, put in the project of "Program of
Liquidation of ChNPP Accident Consequences for 1996-2000" and scientific elaboration of the Ukrainian
Research Institute of Forestry and Agrosilviculture (UkrRIFA) and the Ukrainian Scientific-Research
Institute of Mountain Forestry (UkrSRIMF), were used.

Compared to the baseline scenario the mitigation scenario takes into account the following factors:
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= Scientific optimisation of volumes and structure of forest harvesting
= Afforestation of eroded lands in ravines, washes, sands
= The increase of plantations of shelterbelts forests

= The creation of plantations of forest species (including fast growing) to receive forest products of long-
term use

= Afforestation of lands, contaminated as a result of accident at the Chernobyl NPP and not used in
agriculture

» The increase of forest plantations biomass productivity due to the use of a genetically improved
species in forest plantations

= The optimal increase of regions under forests in Ukraine

» Improvement of forests protection from fires (gradual 70% decrease of average annual level of fires
from the level of 1986-1994), the increase of forests protection effectiveness from vermin and
diseases (resulted in the growth of biomass increment)

The initial data and balance of carbon dioxide emissions/uptakes in scenarios are given in Table 6-5.
Factors presented in Table 6.5 are aggregated ones. For the forest plantations, managed forest and
urban forests these factors are calculated by multiplying annual growth rate in dry matter, carbon fraction
in dry matter and CO,/C ratio with account of shares of different species groups [2, 3]. Methodology of
other factors estimation is developed by national experts and explained in details in Ukrainian Country
Study on Climate Change [2,3].

Table 6-5 Carbon Dioxide Emissions/Uptakes in Forestry in Ukraine

Baseline scenario Mitigation scenario
1995 2000[ 2005 2010| 2015| 2000| 2005| 2010{ 2015

Forest plantations, thousand 425 453| 463 500/ 530 800 101.0 117.0 129.0

hectares

Factor, t C/hectare 231 231 231 231 231 233 237 243 2.53
CO, Uptake, Gg 359 385 392 425| 447 682 879| 1041 1195
Managed forest, million 8.78| 8.868| 898 9.106| 9.261| 9.0 9.32| 9.77| 10.31
Factor, t C/hectare 2.37| 240 244 247 251 244 253 265 2.80
CO, Uptake, Gg 76298| 78038| 80341| 82470| 85232| 80520| 86460 94930|105849
E;gtaa“ré‘;re“s’ thousand 05| 96| 97| 98 99| 97.5 100 104| 108
Factor, t C/hectare 2.70| 270 2.70| 2.70| 2.70| 270 2.70| 270 2.70
CO, Uptake, Gg 941 950 960 970 979 964 990| 1030| 1071
Forest harvests, million m* 13.1 13.1 13.5| 13.5| 14.2| 15.1 17.0{ 19.0{ 21.0
Factor, t C/m° 0.27 0.27( 0.27( 0.27| 0.27| 0.27] 0.27| 0.27| 0.27
CO, Emissions, Gg 12969| 12969| 13365| 13365| 14058| 14949( 16830 18810 20790
pioandonment of fands, 540 515/ 490 465 440 500 300/ 50 0
Factor, t C/hectare 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
CO, Uptake, Gg 396 378 359 341 323 367| 220 37 0
Forest fires, thousand hectares 4.2 4.2 4.2 4.2 4.2 2.1 1.8 1.5 1.2
Factor, t C/hectare 9.16| 9.16| 9.16| 9.16| 9.16/ 9.16/ 9.16] 9.16| 9.16
CO, Emissions, Gg 139 139 139 139 139 70 59 51 40
Forest rate 14.5| 14.7| 149 151 153 14.9] 154| 16.2| 17.1

Net CO, Uptake, Gg 64886| 66643| 68548 70702| 72784| 67514| 71660( 78177| 87285
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Comparison of emissions/uptakes balances in baseline and mitigation scenarios (Figure 6-3) evidences
that the increase of CO, uptakes makes about 11 800 Gg in 2015, additional expenses in the mitigation
scenario of about $1220 million taking place.
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4.1.4.6.3. Carbon dioxide emissions assessment

Projections of anthropogenic emissions/uptakes of CO, from fuel combustion, industrial processes and in
forestry were considered in previous subchapters.

Summary of CO, emissions is presented in the Table 6-6.

Table 6-6 Summary of projections of anthropogenic emissions of CO,, Gg

1990 1995 2000 2005 2010 2015
£ uel combustion: energy and 191206 135447 151037| 173122 178530 189474
Fuel combustion: industry 220202| 117182| 149722| 159284| 168893| 179562
Fuel combustion: construction 3890 4615 3462 3646 3845 4431
Fuel combustion: residential 97506 78860 91649 91317 96818 100047
Fuel combustion: agriculture 35611 22721 32255 34044 36085 37908
Fuel combustion: transport 49831 17922 41060| 45985 52749 61866
Fuel combustion: other 64296 25648 34343 34072 32861 31848
Industrial processes 48815 22905 26514 27678| 28225 29214
Total 711447 425300| 530042| 569148 598015 634350

The high level of uncertainty of the future economic development and its functioning is essential note of
all countries with the transition economy including Ukraine. Consequently the projected fuel combustion,
industrial production and, hence, emissions vary considerably.

Therefore side by side with the baseline scenario pessimistic and optimistic scenarios have been
developed. Variations of CO, emissions in these scenarios determine the uncertainty range (Table 6-7).

Table 6-7: The projected CO, emissions in the various scenarios of economic development, Gg

Scenario/Category | 1900] 1995 2000 2005 2010 2015
Baseline

Fuel combustion 662632| 402394| 503528| 541471 569791| 605138
Industrial processes 48815| 22905| 26514| 27678| 28225 29214
Total 711447 425299| 530042 569149| 598016 634352
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Pessimistic

Fuel combustion 662632| 402394 | 466207| 494388| 517417| 541348
Industrial processes 48815| 22905| 25359| 26092| 26622 27778
Total 711447| 425299| 491566| 520480( 544039| 569126
Optimistic

Fuel combustion 662632| 402394 | 541725| 599926| 649712| 692425
Industrial processes 48815| 22905 27360| 30708 31602 32107
Total 711447| 425299| 569085| 630634 | 681314| 724532

As a Table 6-7 shows the future direct CO, emissions are expected to exceed the 1990 level only in
optimistic scenario in 2015 and this excess will total approximately 1%.

4.1.4.6.4. Agriculture

Livestock, rice cultivation and the use of nitric fertilizers were considered as the emissions sources in the
Ukrainian agriculture. GHG emissions factors were taken in correspondence with IPCC
recommendations. Emissions assessment was carried out for three scenarios of the economic
development of Ukraine - optimistic, pessimistic and baseline. Officially ratified documents, where the
problems of the economic and agricultural development of the country are considered, were used to form
these scenarios.

In accordance with the baseline forecast, livestock and poultry trends in the country, and rice cultivation
areas are given in Table 6-8. GHG emissions in agriculture in the baseline scenario are presented in
Table 6-9.

Table 6-8: Livestock and poultry trends, and rice cultivation areas in Ukraine

1990 1995 2000 2005 2010 2015
Dairy cattle, thousand of heads 8528 7818 6800 6600 6400 6200
Beef cattle, thousand of heads 16 667| 11152 13200| 16400( 17 599| 18 800
Sheep and goats, thousand of heads 9 003 3200] 4000f 5010f 5996/ 7000
Horses, thousand of heads 754 740 800 897 999| 1300
Swine, thousand of heads 19950 13250 15500, 19000| 19667| 20 000
Poultry, million of heads 255 146 190 205 215 230
Rice cultivation areas, hectares 0.0281 0.02 0.023 0.025 0.030| 0.040

Table 6-9: Projected methane and nitrous oxide emissions in agriculture

Emission sources | 1990] 1995] 2000] 2005] 2010 2015
CH, emissions, Gg

Livestock 2240 1698 1763] 2001| 2077 2154
Rice 1517] 10.79] 12.41] 1351] 16.19] 2159
Total 2255.17|1708.79] 1775.41| 2014.51| 2093.19| 2175.59
N,O emissions, Gg

Nitric fertilizers 10.2 5.12 7.6 8.5 9.4 10.15
Direct GHG emission , Gg CE 13777| 10227| 10814 12259| 12782] 13321

As it is seen from Table 6.9, future GHG emissions in agriculture in the baseline scenario are expected to
be lower, than the emission levels of 1990.

Uncertainty analysis in this category was carried out on the basis of forecasting cattle, poultry, areas
under rice and nitric fertilizers use in pessimistic and optimistic scenarios of the economic development.
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Variations of methane and nitrous oxide emissions in these scenarios determine the uncertainty range
(Table 6.10).

As it is seen from Table 6-10, the emission levels in 2015 are expected to exceed the level of 1990 only in
the optimistic scenario of the economic development. However, this excess is comparatively small and
totals approximately 1.33% for CH, and 8.3% for N,O.

Table 6-10: Projected methane and nitrous oxide emissions in agriculture in various scenarios

Scenario 1990 1995 2000 2005 2010 2015
CH,4 emissions, Gg

Pessimistic 2255 1709 1771 1848 1924 2008
Baseline 2255 1709 1775 2014 2093 2175
Optimistic 2255 1709 1801 1981 2135 2285
N,O emissions, Gg

Pessimistic 10.2 5.12 6.2 71 7.9 8.5
Baseline 10.2 5.12 7.6 8.5 9.4 10.15
Optimistic 10.2 5.12 8.0 9.1 10.1 11.05

The assessment of mitigation options in agriculture are carried on by national and US experts. It is one of
series of country studies funded by the United States Environmental Protection Agency (EPA), and was
prepared by Winrock International Institute for Agricultural Development for the Global Change Division of
EPA. The main attention is paid to the livestock production, especially to cattle industry in Ukraine, a
major livestock-producing country. The first steps of this work were reflected in Report [4]. The objectives
of the study were to compile information and prepare recommendations regarding the livestock of Ukraine
and the potential for reducing methane emissions to: (1) sensitise decision-makers in government,
science and agriculture; (2) prepare for a pilot program to demonstrate strategies to reduce the methane
emissions; (3) demonstrate the need to increase livestock productivity in Ukraine; and (4) stimulate
development of the livestock sector in Ukraine.

The results of this study and interactions with Ukrainian institutions and individuals clearly identify
concepts and ideas to reduce methane emissions in cattle while also increasing product output per feed
resource input. Most of these have been previously discussed by scientists (World Bank, 1993), including
Ukrainian and Russian experts. The economic structure driving producer decisions is changing, and are
expected to allow and encourage economically sound and efficient resource use for milk and meat
production.

The core of recommendations for mitigating methane emissions in Ukraine is as follows:

1. Improve production efficiency. Efficiency is achieved by increasing milk and meat production per
cow, which requires better quality feeds and often more feed per cow. However, the amount of
feed units needed to produce a given amount of milk can be reduced as fewer cows are
necessary. Meeting the maintenance requirement of the total herd will require a smaller
proportion of feed in relation to that needed for milk production. Increasing the production
efficiency would result in fewer cows, requiring less total feed to produce the same amount of
milk. Increasing the daily weight gain decreases the time needed to bring animals to slaughter
weight. Reducing the number of cows and the feed requirement would make more land area
available to produce food crops for consumption and export, reduce the labour required per kg of
milk and meat produced, and reduce capital expenditures for buildings, equipment, and so forth,
while increasing profit.

2. Improve forage quality. Grasses and legumes should be harvested at early bloom stage, thus
increasing digestible energy by 10% to 15% and digestible protein by 30% to 50%.

3. Improve crop production. High yielding and drought resistant varieties of maize, soybean,
rapeseed, lucerne, and other crops for livestock feed should be developed to produce under
Ukrainian conditions. Modern harvesting machines and repair parts are necessary for timely
harvest of forages and grains. Storage losses of hay and grain can be reduced by providing
adequate on-farm storage facilities.

4. Improve pastures. Improved pastures and pasture rotation practices are not used extensively in
Ukraine. Many pastures are overgrazed. Pastures seeded to a mixture of grass and legumes and
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properly managed and fertilized could provide high quality feed for dairy cows and heifers during
about 5 month of the year.

5. Provide adequate protein, minerals, and vitamins. Improving the quality of forages could be one
of the most cost-effective ways to increase protein. An adequate supply of minerals and vitamins
is also needed to balance the diets. If domestic sources are not available, these nutrients should
be imported.

6. Reduce milk fed to calves. If the price of milk increases and it becomes more economic to feed
grain, dry calf starter should replace milk at an earlier age.

7. Provide veterinary supplies. Since few pharmaceuticals are produced in Ukraine, arrangements
should be made to import vaccines, antibiotics, and other drugs needed to treat and prevent
diseases and parasites of livestock.

Install modern milking equipment.

Increase the genetic potential. Better methods of production record keeping and sire selection are
necessary so that genetically superior animals are used by the artificial insemination centres.

10. Assist private farmers. There is general agreement that independent, privately owned and
operated farms are more efficient than state and collective farms.

11. Use of bovine somatotropin. Approximately 12% increased milk production and a 9% decrease in
methane output can be immediately achieved by the use of bovine somatotropin.

12. Increase research and education.

4.1.4.6.5. Methane Emissions Assessment

Methane emissions and the analysis of mitigation measures were estimated for the production,
transportation, refining and storage of fossil fuel, for solid wastes and wastewater. Emissions from fuel
combustion and in agriculture were considered in corresponding categories.

In order to assess fugitive emissions from fuels, production, storage, refining, transportation of fossil fuels
and emission factors for three scenarios of the economic development were forecasted.

Fuel production, storage, refining and transportation for the baseline scenario were projected on the basis
of National Energy Program of Ukraine and the programs of the development of separate FEC sectors.

While projecting methane emission factors the following matters, caused their considerable future
decrease, were taken into account in this category of emission sources.

A considerable share of CH, emission is connected with the extremely unsatisfactory exploitation of gas
sector, especially in end-use consumers. The reduction of gas losses does not require considerable
investment and in the prospective emissions factors are expected to decrease essentially.

Side by side with this, the introduction of up-to-date technologies of oil and gas production should provide
the decrease of emission factors to the level of the developed countries.

One of the main tasks, which is put by the Government, is to increase the share of utilized methane on
existing mines and to implement preliminary degasation of mine fields, destined for a new construction
and reconstruction. This will allow to decrease methane emission factors per ton of produced coal. Hence
the emissions in new mines will be considerably lower, than in the old ones.

Methane emission factors in this category are given in Table 6-11, and projections of fuel production,
transportation, refining and storage for the baseline scenario - in Table 6-12.

Table 6-11: Methane emission factors trends

Category 1990 1995 2000{ 2005 2010{ 2015
Gas production, Gg/billion m* 25.7 25 20 15 12.5 10
Gas transportation and storage, Gg/billion m® 18.12| 18.12 18 15 12 8
Cc_)al mining a.n_d Post-mining activity (new ) ) 125 10 9 85
mines), Gg/million t

Coal mining and Post-mining (old mines), 17 16.9 16 155 145 135

Gg/million t
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Oil production, Gg/million t 0.1868| 0.1868| 0.186( 0.175 0.17 0.15
Oil refining, Gg/million t 0.04146| 0.04146| 0.04146| 0.04146| 0.04146| 0.04146
Oil storage, Gg/million t 0.00746| 0.00746| 0.00746| 0.00746| 0.00746| 0.00746

Table 6-12: Fuel production, transportation, refining, storage and methane emissions trends

1990 1995 2000 2005 2010 2015

Gas production, billion m® 28.1 18.2 22| 33.55 35.3 35
Gas transportation and storage, billion m® 149 120 135 125 120 115
Coal mining and Post-mining activity (new 0 ol 101551 3086 4406 6266

mines), million t

Coal mining and Post-mining activity (old
mines), million t

164.8 83.6/142.045| 126.64| 125.94| 114.84

Oil production, million t 5.3 4.03 4.04 5.7 6.6 6.6
Oil refining, million t 58.1 15.7 47 47 47 49
Qil storage, million t 58.1 15.7 47 47 47 49
Methane emissions, Gg 6227 4044 5273| 4653 4107 3356

Methane emissions in this category are projected to considerably decrease and in 2015 total 54%
compared to 1990.

In the category "Wastes" municipal solid waste (MSW), municipal and industrial wastewater were taken
into account.

To assess methane emissions from MSW the volumes of their generation, processing at waste
incineration plants and storage on landfills (see Table 6-13) were forecasted, and to assess emissions
from wastewater a number of population and wastewater in industrial sectors were projected.

Table 6-13 Municipal Solid Waste generation, storage and incineration trends, million t

1990 1995 2000 2005 2010 2015
Annual MSW generation 11 11.8 12.87 14.04 15.31| 16.69
MSW landfilled 10.12 11 10.17 9.84 9.61 8.99
MSW incinerated 0.88 0.8 2.7 4.2 5.7 7.7

The implementation of new solid waste treating facilities is the main mitigation measure, allowing to
reduce the storage of MSW on landfills and methane emissions, approximately by 530-550 Gg.

The enlarged introduction of technologies (capacity is above 100 thousand of m® of wastewater per day)
of sediment anaerobic fermentation in methane tanks is planned, that will allow to increase methane
recuperation during wastewater refining from 6.24 Gg in 1990 up to 17.5-18.9 Gg in 2015. Methane
emissions trends from municipal and industrial wastewater are presented in Table 6-14.

Table 6-14 Methane emissions trends from municipal and industrial wastewater, Gg

1990 1995 2000 2005 2010 2015
Municipal wastewater 34.46 34.34 31.71 30.85| 29.89| 28.16
Industrial wastewater 14.07 11.67 14.94 17.44| 20.22| 22.32
Total 48.53| 46.01 46.65| 48.29] 50.11| 50.48

Total methane emissions (Table 6-15) are expected to considerably decrease and on the level of 2015
are 34% lower than the level of 1990.
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Table 6-15: Summary of projections of anthropogenic emissions of CH,,Gg

1990 1995 2000 2005 2010 2015
Fuel combustion 292 215 233 208 209 200
Fugitive emissions from fuels 6227 4044 5273 4653 4107 3356
Industrial processes: Iron and Steel 333 98 104 104 104 105
Industrial processes: Food 68 71 57 58 57 58
Industrial processes: Construction 5 3 4 5 5 6
Livestock 2240 1700 1764 2001 2077 2154
Rice cultivation 15 11 12 13 16 22
Waste 934 1009 937 909 891 837
Total 10115 7150 8383 7951 7467 6738

Variations of nitrous oxide emissions in optimistic and pessimistic scenarios determine the uncertainty
range (Table 6-16). In each scenario of the economic development nitrous oxide emissions are projected
to be higher compared to 1990 due to increasing nitric and adipic acids production.

Table 6-16: Nitrous oxide emissions in various scenarios, Gg

Source | 1990] 1995 2000] 2005| 2010] 2015
Baseline

Fuel combustion 4.9 3.5 4.0 4.4 4.5 4.8
Industrial processes 23.0 71 22.5 25.8 26.0 26.1
Agriculture 10.2 5.1 7.6 8.5 9.4 10.2
Waste 0.13 0.12 0.41 0.63 0.86 1.2
Total 38.23| 15.82| 34.51| 39.33| 40.76 42.3
Pessimistic

Fuel combustion 4.9 3.5 3.9 4.1 4.2 44
Industrial processes 23.0 71 22.3 24.0 24.2 244
Agriculture 10.2 5.1 6.2 71 7.9 8.5
Waste 0.13 0.12 0.33 0.48 0.78 1.01
Total 38.23| 15.82| 32.73| 35.68| 37.08] 38.31
Optimistic

Fuel combustion 4.9 3.5 4.4 4.9 5.1 54
Industrial processes 23.0 71 241 274 27.6 27.7
Agriculture 10.2 5.1 8.0 9.1 10.1 11.1
Waste 0.13 0.12 0.48 0.71 1.01 1.31
Total 38.23| 15.82| 36.98| 42.11| 43.81| 45.51

4.1.4.6.6. Nitrous oxide emissions assessment

Projections of anthropogenic N,O emissions from fuel combustion, industrial processes and agriculture
were considered in previous subchapters. The IPCC Methodology [6, 18] and waste incineration forecast
were used to assess N,O emissions in the category "Waste".

Summary of projections of anthropogenic emissions of N,O is presented in the Table 6-17. The increase
of relative share of category "Waste" in the total emissions is caused by implementation of new waste
incinerated facilities.

Table 6-17: Summary of projections of anthropogenic emissions of N,O, Gg

1990 1995 2000 2005 2010 2015
Transport 0.4 0.2 0.2 0.2 0.2 0.2
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Other energy sources 4.5 3.3 4.0 4.2 4.3 4.6
Industrial processes 23 7 225 25.8 26.0 26.1
Agricultural soils 10.2 51 7.6 8.5 9.4 10.2
Waste 0.1 0.1 0.4 0.6 0.9 1.2
Total 38.2 15.7 34.7 39.3 40.8 42.3

Variations of nitrous oxide emissions in optimistic and pessimistic scenarios determine the uncertainty
range (Table 6-18). In each scenario of the economic development nitrous oxide emissions are projected
to be higher compared to 1990 largely due to increasing nitric and adipic acids production.

Table 6-18: Nitrous oxide emissions in various scenarios, Gg

Source | 1900 1995 2000 2005 2010 2015
Baseline

Fuel combustion 4.9 3.5 4.0 4.4 4.5 4.8
Industrial processes 23.0 71 22.5 25.8 26.0 26.1
Agriculture 10.2 5.1 7.6 8.5 9.4 10.2
Waste 0.13 0.12 0.41 0.63 0.86 1.20
Total 38.23| 15.82| 34.51| 39.33] 40.76] 42.30
Pessimistic

Fuel combustion 4.9 3.5 3.9 4.1 4.2 4.4
Industrial processes 23.0 71 22.3 24.0 24.2 24.4
Agriculture 10.2 5.1 6.2 71 7.9 8.5
Waste 0.13 0.12 0.33 0.48 0.78 1.01
Total 38.23| 15.82| 32.73| 35.68| 37.08] 38.31
Optimistic

Fuel combustion 4.9 3.5 4.4 4.9 51 54
Industrial processes 23.0 71 241 27.4 27.6 27.7
Agriculture 10.2 5.1 8.0 9.1 10.1 11.1
Waste 0.13 0.12 0.48 0.71 1.01 1.31
Total 38.23| 15.82| 36.98| 42.11| 43.81| 45.51

4.1.4.6.7. Differences between Estimates in the Mitigation Measures Analysis and Inventory

Estimates for direct GHG emissions are slightly different from the National Inventory reported in Chapter
4 of this report. The difference between the assessments of indirect greenhouse gases is more essential.

The largest difference is due to updating of recent Guidelines from the Intergovernmental Panel on
Climate Change. Other differences not reflected in Chapter 4 include updates in sources list (hon-energy
emissions in food sector, metallurgy, chemistry and construction), and improvements in fossil fuel
emission coefficients.

Because of these differences, the 1990 Inventory values reported in Chapter 4 cannot be compared to
projections of future Ukrainian emissions presented in this chapter to estimate changes in emission levels
over time. However, each chapter is internally consistent.

4.1.4.6.8. Summary of GHG Emissions Projections

In the future direct GHG emissions are projected to be lower than the emissions of 1990 in any scenario
of the economic development, despite the essential growth of GDP in a baseline and especially in
optimistic scenarios of the economic development of Ukraine. This is supposed to be achieved by the
whole set of measures for GHG emissions decrease and the increase of CO, uptakes in the Forestry.

In the baseline scenario it is projected to implement mitigation measures with overall potential of 100 000
Gg CE and therefore emissions at the level of 2015 will be 45889 Gg CE less than in 1990.
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GHG emissions and removals trends are given in Table 6-19 for the baseline scenario.

Table 6-19: Total GHG emissions/removals in the baseline scenario

| 1990] 1995] 2000] 2005 2010 2015
Direct GHG emissions
CO,, Gg 711447( 425299| 530042| 569149| 598016| 634352
CO,, Gg CE 194031| 115991| 144557| 155222 163095 173005
CH,4, Gg 10115 7150[ 8383| 7951 7467 6738
N.O, Gg 38.2 15.7 34.7 39.3 40.8 42.3
Total, Gg CE 255192( 158268| 195503| 204082| 209310 215172
Total, % compared to 1990 100| 62.02| 76.61| 79.97 82.02 84.32
CO, uptakes in forestry
CO, uptakes, Gg -51976| -64886| -66643| -68548| -70702 -72784
CO, uptakes, Gg CE -14175| -17696| -18175| -18695| -19282 -19850
Net
CO,, Gg 659471| 360413| 463399| 500601| 527314| 561568
Total, Gg CE 241017| 140572| 177328 185387| 190028| 195322
CO,, % compared to 1990 100| 58.32| 73.57| 76.92| 78.84 81.04

In optimistic scenario of the economic development, the net GHG emission levels in 2015 will total above
220 Tg CE, that is approximately 10.7% lower than in 1990.

In pessimistic scenario net GHG emissions on the level of 2015 will total above 180 Tg CE or about 73%
from the level of 1990.

A very wide

range of change of indices, characterizing the future economic development and expected

emission levels is connected with a very high grade of uncertainty of future development of Ukrainian
economy (Table 6-20).

Table 6-20: Ranges of fuel consumption and GHG emissions in 2015

Pessimistic Optimistic R Average
; . ange R
scenario scenario deviation, %
Fuel, PJ 7596.4 9787.2 2190.8 12.8
Direct GHG Emissions, Tg CE 195.2 2454 50. 2 11.5
Sinks in Forestry, Tg CE -19.9 -23.9 -4.0 9.1
Net GHG Emissions, Tg CE 175.3 221.5 46.2 11.6

4.1.4.6.9.
1
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4.1.4.7. Vulnerability and Adaptation Assessment in Ukraine

It is a matter of common knowledge that climate conditions have influenced human life and activity from
mankind's early days. It is evident that understanding changes in the climate system and climate’s
interaction with human activities can result in more efficient economic and social decisions.

Given the country's unstable economy and it's critical ecological problems, the consequences of climate
change in Ukraine could be serious. The results of scientific research during the last few years show that
climate change in Ukraine could have significant impacts on agriculture, forestry, water and coastal
resources.

4.1.4.71. Climate Change Scenarios

To assess vulnerability of Ukrainian natural resources and economic sectors, General Circulation Model
(GCMs) outputs submitted by the National Centre for Atmospheric Research (NCAR) were used. The
following models were considered: the Goddard Institute for Space Studies (GISS) model, the
Geophysical Fluid Dynamics Laboratory (GFDL) model, the Canadian Climate Centre Model (CCCM), the
United Kingdom Meteorological Office (UKMO) model [1]. These outputs are related to equilibrium
conditions; that is, they describe climate conditions at an effective doubling of CO, in the atmosphere.
Transient simulation represents climate conditions more realistically. These scenarios are run by
assuming a steady increase in CO, concentrations (by 1% per year). In such conditions, it is possible to
trace climate system inertia. This inertia is a natural lag of the system’s reaction after a change in
atmospheric greenhouse gases concentration. Considering the above, an attempt was made to use
output from models developed by the GFDL and the Max-Plank Institute in Hamburg (MPI) for transient
conditions.

Since none of the models considered reflects regional climate features, the following steps were used to
create climate change scenarios for Ukraine:

= interpolation of models outputs obtained for grid boxes into grid points, that is meteorological stations
sites;

= evaluation of differences between temperatures under 2xCO, and 1xCO, conditions for each grid point
and their addition to actual temperatures;

= assessment of ratios of precipitation under 2xCO, and 1xCO, conditions for each grid point and their
multiplication by actual precipitation [2].

4.1.4.7.2. Water Resources Sector

The Dnepr River is the main water thoroughfare of Ukraine. At present, water resources in the Dnepr
basin as the main basin in Ukraine are managed through numerous ponds and water reservoirs located
at the Dnepr's inflows and within the riverbed, as well as through a network of canals through which
Dnepr water is fed to drought-prone regions of Ukraine.

Considering the interests of all water consumers and using water resources rationally is stipulated by the
Regulations of Operation for Dnepr Cascade Water Reservoirs (RODCWR) (Ministry for Water
Management of Ukraine, 1981, Kiev), as well as by the Interagency Commission on Establishing Water
Reservoir Operating Regimes.

Because of Ukraine’s dependence on level of its water reservoirs, operating schedules foresee 4 zones.
1% zone — zone of full provision. All consumers are provided with water without restrictions.

2" zone — zone of economic consumption. All water consumers are provided with water in accordance
with norms. Restrictions of auxiliary needs are introduced.

3 zone — zone of strict water conservation, when water reservoirs are being drawn down below the
navigation draw down level not more that 1 m. Restrictions on irrigation and on the auxiliary needs of
industry are introduced. River transportation is put into navigation duty with if the drought does not
exceed 2.6 m. Water quality is inspected daily.

4™ zone — zone of all consumers' restriction. To provide for the needs of inhabitants, strict limits and
schedules for water supply are established.

An analysis of existing policy on water resource management gives analysts all reason to assume that
under all considered scenarios of future climate change, existing RODCWR may be used since these
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regulations were developed for various states of Dnepr water level [3,6]. With that, the needs of various
economic sectors are arranged to be met together, and the Interagency Commission may promptly
correct the operating regime of water reservoirs in each particular case.

In cases of extreme drops in water level, the following adaptation measures could be considered:

= increasing reservoirs’ usable storage; that is, the elevation of normal afflux horizons and the lowering
of draw down levels;

= construction of Dnepr-Bug hydro-junction in the Dnepr delta.

However, the measures above are rather expensive and water use restrictions will be necessary when
the water level is low.

A decrease in power production by the cascade of Dnepr HPPs will lead to the necessity of searching for
alternative ways to cover peak loads in the power system.

Adaptation measures for river transportation given insufficient water for the necessary navigable depths in
the Dnepr for the most «unfavourable» climate change scenario may be as follows:

= 1st version - transferring all passengers and load traffic to railway transport. This way, however, is not
beneficial, since it is rather expensive and, besides, it strands tremendous capital investments made in
navigation, channels and harbours and it distorts seriously the infrastructure formed to date.

= 2nd version - renewal of navigation by creating the necessary navigation depths (3.2-3.9 m). In this
case, bottom-dredging is necessary. The overall cost to guarantee navigation will be $140-160 million.

In the «unfavourable» climate change scenario when the water content of Dnepr may be insufficient to
meet demands for irrigation, it may be necessary to reduce the area of irrigated land and, consequently,
change the structure of crops in favour of drought-resistant crops.

Under climate change scenarios leading to a decreased Dnepr water content, the quality of surface
waters may deteriorate. Therefore, bearing in mind present the high level of Dnepr water contamination, it
is recommended to use in the nearest future artesian water to meet demands for drinking water.

41.4.7.3. Coastal Resource Sector

Erosion of the coasts of the Black and Azov Seas causes serious social problems in coastal regions due
to the destruction of housing, numerous resort bases, sanatoria, medicinal spas, industrial enterprises
and arable land.

Table 7-1 presents data on land losses under different scenarios of sea level rise.

Table 7-1. Land losses under various sea level rise scenarios

Coastal 2050 2100

zone 22 cm | 46 cm 66 cm 115cm
Prychernomorje (Black Sea side)

Erosion 780 1110 1340 2360
Flooding - 270 410 1600
Firths

Erosion 365 585 660 1580
Flooding - 900 1750 4800
Pryazovje (Azov Sea side)

Erosion 1400 1800 2300 3500
Flooding - - 30 100
Crimea

Erosion 1350 1730 2100 2800
Flooding - 110 3800 12500
TOTAL

Erosion 3895 5225 6400 9840
Flooding - 2270 5990 19000
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The most "favourable" scenario is that of a sea level rise of 22 cm by 2050. Under this scenario, the
coastal zone will experience more erosion; nevertheless, the coast will almost retain its existing form.
Firths, deltas, interspersions, and spits will not disappear.

To decrease losses from coastal erosion to a minimum, it is necessary to reinforce the coast, as
stipulated by the General Plan of anti-slump and coastal reinforcement measures. Such work in the
Odessa region is to be performed along a 32-km of shoreline (costing about $11 million), in the Nikolayev
region - 11-km of shoreline ($33 million), and in Crimea - 141-km of shoreline ($550 million). Along the
Azov coastal line, 170 km of eroded cliffs need to be protected and this will cost at least $250 million.
Delivery of considerable volumes of sand to the coastal areas should be considered in addition to coastal
fortification measures. Taking into account this measure, expenses for regions will amount: Odessa -
$211 million, Nikolayev - $93 million, Kherson - $39 million, Crimea - $872 million. Total expenses will
equal $1,208 million. With that, existing coastal protection construction (under conditions of their integrity)
in the regions of Odessa, and Crimea will be sufficient to protect coasts under the 22-cm sea level rise
scenario by 2050. If the sea level rise will be extrapolated up to 2100, the level elevation over the present
one will be 41 cm, which will already need additional expenses for modernization of coast protection, and
implementation of new measures in certain cases.

The most «unfavourable» scenario predicts a sea level rise of 115 cm by 2100. Taking into account the
dynamics of sea level rise, the rate of sea level rise by 2050 may approach 10 mm per year. At any case,
large-scale measures for protecting the coastal resources will be needed by 2050 and, especially and for
sure, by 2100. Otherwise, the deltas of the Dnepr, Danube and Dniestr will degrade, 9,840 hectares of
land will be destroyed and 19,000 hectares of low-lying sections of the coastline will be flooded; many
health resort villages will be destroyed completely, spits and interspersions will be disintegrated, all firths
of Prychernomorje and Azov Sea will become salinized; thousands of hectares of arable lands will be
salinized, and slumps in Prychernomorje and in Crimea will be created.

All of this needs detailed study in order to elaborate the National Program for Coastal Protection. At
present, it is obvious that the whole coastal zone needs protection - from active cliffs to meadows. The
latter, likely, ought to be fenced from the sea by artificial dams. It is quite clear that coastal protection
measures will require considerable investments.

Thus, to ensure an effective adaptation, the following steps will be necessary:

= To take as a basis the General Plan of anti-slump and coastal reinforcement measures with additions
concerning fortification of free beaches by transferring large volumes of beach-forming materials to the
coastal zone. This plan has no alternative under the scenario of a sea level rise of 22 cm by 2050.

= To develop a National Program on Coastal Protection Measures that would include two main parts: a)
scientific substantiation of the trends and intensity of erosion processes within the coastal zones of the
Black and Azov Seas; and b) a specific plan of measures up to 2050 to adapt to predictions under the
46-cm scenario by 2050 and 115-cm one by 2100.

= To create models of probable soil salinization in low-lying sections of the coastal zone under various
scenarios for sea level rise.

4.1.4.7.4. Forest Resource Sector

Public opinion in Ukraine in recent years is slowly transforming into an understanding of the fact that the
importance of forests as raw materials in Ukraine is lagging behind that of their environment-forming
functions essentially. At the same time, the legislative base of Ukraine is changing towards substitution of
priorities in forestry. So, the Forest Code of Ukraine, adopted in 1994 [4], states that «forests in Ukraine
are major means to preserve environmental conditions favourable for human life. They have restrictions
in exploitation and perform not so much raw materials supply, as environment-forming and environment-
protective functions: water-protective, sanitary-hygienic, recreation, aesthetic, educational and others».

To integrally assess the impact of global climate changes on forestry, a simulation model of the functional
response of forestry to changes in indicators of forest conditions in Ukraine was developed. This model
allows experts to combine the use of statistical data on forest conditions with experts' assessments of
significance and interaction of primary functions of forests [5].

A comparison of after effects of various climate change scenarios for forestry have shown that the most
unfavourable changes will take place under the GFDL scenario, and the most favourable ones under the
GISS scenario (Figure 7-1).
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Figure 7-1. Comparative analysis of the functional response of the forestry sector to equilibrium
conditions under various scenarios

The most vulnerable forest functions under the CCCM scenario are those relating to recreation, the
preservation of ecosystem biodiversity and social protection of the population (primarily in the timber
industry), which will be reduced by 62%, 60% and 56%, respectively, as compared with current
conditions. The least vulnerable forest functions under the CCCM scenario are: the possibility of
transferring agricultural lands to forest use within contaminated zones (this possibility may be improved
by more than 40% as compared with current conditions); as well as supplying the timber industry and
contributing to global carbon circulation (these will be shortened by 11% and 15%, respectively, as
compared with current conditions).

The most vulnerable forest functions under the GFDL scenario are those preventing migration of
radionucleides and providing social protection of the population, which will be shortened by 87% and
80%, respectively, as compared with current conditions. The least vulnerable forest functions under the
GFDL scenario are those providing water and soil protection, as well as the contribution of forests to
global carbon circulation, which will be shortened by 31%, 44% and 47%, respectively.

According to the GISS scenario, forest functions relating to recreation and the preservation of ecosystem
biodiversity that could be decreased by 11% and 13%, respectively.

In general, the forecast for the UKMO scenario is similar to that for GISS with the exception of the fact
that social protection of the population, involved in the timber industry, is expected to be reduced by 10%
under the UKMO scenario.

The main directions of adapting forestry to climate change are as follows: reducing the significance of the
most vulnerable forestry functions for the society (exogenous approach), and introducing measures to
mitigate damages that may be inflicted on the forests directly (endogenous approach). To develop
adaptation strategies, a combined approach is the most effective one.

During the adaptation period of forest ecosystems to climate change according to the most «favourable»
scenario, the two following strategies will likely be the most effective.

Strategy 1. Reducing the significance forest functions for the protection of the atmosphere and providing
favourable conditions for agriculture and other sectors of the economy in conjunction with endogenous
measures to compensate for changes in stocks, area, increment, biomass, age structure and diversity of
wood species composition in forests; making forests more accessible to the population for recreation;
controlling forest fires, in contaminated areas; preserving historically formed forest types, fundamental
types of forest-forming species, protective forest stands and shelter-belt forest stands.
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Strateqy 2. Reducing the significance of forest functions on wood production, atmospheric protection and
providing favourable conditions for agriculture and other sectors of the economy in conjunction with
endogenous measures to compensate for changes in area, age structure and diversity of wood species
composition of forests.

From a general point of view, the first strategy may be characterized as endogenous with an exogenous
compensation of detriment for which reduction by endogenous methods is of low efficiency. The second
strategy may be characterized as exogenous with endogenous compensation of detriment of the most
vulnerable indicators of forest conditions.

During forest ecosystems’ period of adaptation to climate change envisaged by the most «unfavourable»
scenario, the strategies given below will likely be the most effective ones.

Strateqgy 1. Reducing the significance of forest functions on the protection of soil and the atmosphere,
wood production, providing favourable conditions for agriculture and other sectors of the economy, as
well as preventing the erosive migration of radionucleides in conjunction with endogenous measures to
compensate for changes in areas covered with forest and the maintenance of the age structure of forests.

Strateqy 2. Reducing the significance of forest functions on the provision of favourable conditions for
agriculture and other sectors of the economy, as well as preventing the erosive migration of
radionucleides in conjunction with endogenous measures on compensation of changes in area, biomass
and the age structure of forests.

The first strategy may be characterized as based on an endogenous approach with compensation of
detriment by forest-growing methods, since adaptation to this detriment with endogenous methods is of
low efficiency. The second strategy could be characterized as the most exogenous one with endogenous
compensation of detriment of the most vulnerable indices of forest conditions.

For all adaptation strategies, the implementation of the following measures is necessary:
forest growth
« enhancement of measures on forest protection against pests and diseases;

« implementation of resistant wood species that provide the highest productivity under the
anticipated future climate conditions;

scientific
« development of methods to monitor and forecast forest conditions;

« development of methods to provide information support to the decision-making process for
forestry;

« development of a methodology for protecting the forests against pests and diseases;

« extension of research on the selection and introduction of new species;

« development of legislation on criteria for forestry;

« increase in the responsibility of forest users for forest damages;

« financial privileges for those who use forests in accordance with socially stipulated criteria;
financial

« creation of insurance and reserve funds to compensate expenses for maintaining the healthy
condition of forests.

4.1.4.7.5. Agricultural Sector

Winter wheat is the main crop in Ukraine. It represents 50% of total crop production [7]. The zone in
which winter wheat cultivation is assured will, likely, move in the direction of northern latitudes, on the
territories of western Polyssia and right-bank Forest-steppe under changing climate conditions. According
to preliminary assessments, winter wheat's share in total grain production could decrease and eventually
equal 20-25%. At the same time, the cultivation area will increase for other crops such as barley, oats,
corn, legumes (to 20%) as well as for areas under green fodder, and for perennials sowings. This will
stimulate the creation of an intensive dairy cattle production zone in western Polyssia and the right-bank
Forest-steppe; and meat livestock production - Steppe regions of Ukraine.
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It should be noted that about 5.1-5.3 miIn tons of grain are to be set aside for feeding the population.
Thus, hard grain production demand will grow.

The potential climate change, therefore, will impact agricultural production greatly. At the same, time the
sector's readiness to implement adaptation measures to anticipate the expected the climate change is
rather low. One important factor affecting agriculture is the reform of ownership relations in agriculture.

A shift in the cultivation of winter wheat, including scarifying, sowing terms, depth of sowing, seed
material amount, predecessor rotation, chemical processing of the soil, and agricultural equipment does
not provide for a sufficient crop production level and a reduction of its main costs. A positive effect is that
production growth is possible only with increased application of chemical fertilizers.

According to the CCCM scenario, the steppe crop yield and quality could be raised by 10-20% compared
to indicators obtained under changed meteorological conditions only. For that, the amount of chemical
fertilizers (nitrogenous, phosphoric, potassium) applied should be increased. As a result, stalk's
productivity and grain mass in an ear are expected to grow because more grains will form on an ear;
furthermore, the grain quality will improve. It should be noted also that the main yield increases (by 7-
15%) are achieved on account of increased nitric fertilizers.

Under the climate conditions projected by UKMO scenario, the winter wheat yield could be raised by
applying increased dosages of chemical fertilizers, in the main, those nitric. If nitric fertilizers are applied,
crop yield will grow by 300-600 kg/ha (1-6%).

Thus, crop adaptation options increase under optimal application of complex chemical fertilizers when
domestic crops and state-of-the-art cultivation technologies are used. However, increased the application
of complex chemical fertilizers will lead to an increase in production cost of $20-30 per 100 kg of winter
wheat, according to preliminary assessments [8].

To maintain a stable level of crop production and to reduce production costs under climate change, new
domestic crops with high adaptation abilities are to be genetically engineered.

The basic principles of state regulation in agriculture in Ukraine have just started being formed. Foremost
it relates to the creation of legislation for land reform, the development of economically well-grounded
measures on optimum structure of arable land, implementation of a national inventory and land
monitoring program and privatisation in agriculture.

Since climate change could affect the structure of Ukrainian agriculture greatly, a National Program of
Agriculture Development in Ukraine is to be developed. This program should include a set of political,
economic and technical measures that will help mitigate climate change impacts on geographical, social
and economic conditions of agricultural production. Realizing an adaptation policy in Ukraine may start
with the acceleration of land reform in Ukraine.

One of the premises behind successful adaptation policies is to increase the genetic potential of domestic
agricultural crops and animal breeds. This requires implementation of appropriate research programs.

Educational programs for experts in agriculture, particularly agronomists, specialists on plants protection,
agronomists-chemists, and veterinary surgeons should be amended.
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4.1.4.8. Research and Public Education

Key to successfully mitigating and adapting to climate change is a better understanding of the global
climate system and the deleterious impacts human activities have on it. Besides requiring further study of
the magnitude, timing, and regional and local impacts of climate change, acquiring this understanding
also involves substantial additional research on and dissemination of information to enable society to
better prevent or - as some change is unavoidable - to accommodate climate change. In short, it calls for
programs in both research and public education.

The Ukrainian Country Study in the framework of the US Country Studies Program Support for Climate
Change Studies was the first large-scale program in this direction. This program is a nationally integrated
effort that seeks to expand knowledge of the processes that affect climate change and to develop
integrated models to predict these effects.

Ukraine also participates in the U.S. program to offer technical support to qualified countries for the
development of national climate change action plans. The support for national plans will help countries
prepare to meet their obligations under the UNFCCC and will also help them to conduct in-depth
assessments of opportunities to promote technology transfer.

Ultimately, of course, the public is the true arbiter of national response strategies and policies. Thus, the
public must have a solid understanding of global change science, particularly the consequences of policy
options. To promote this understanding, Ukrainian Country Study Team direct efforts to general
education, communication, and dissemination of climate change information.

The publication of four volumes on Country Study in Ukraine is envisaged. Thus far, the first volume,
reflecting the results of the inventory on GHG emissions in Ukraine, has been finished.

4.1.4.9. The Future

Ukraine is currently examining the question of its future participation in the intergovernmental activities
relating to the UN Framework Convention on Climate Change.

In December 1997 the Conference of the Parties to the UN FCCC was held in Kyoto. Kyoto Protocol
grants countries a certain degree of flexibility in how they make and measure their emissions reductions.
In particular, a "clean development mechanism" will enable industrialized countries to finance emission-
reduction projects in developing countries and receive credit for doing so. An international "emission
trading" regime will be established allowing industrialized countries to buy and sell excess emissions
credits amongst themselves. The operational details for these schemes need to be developed.

The UN Framework Convention on Climate Change commits Parties to the Convention to develop
national programs, plans and measures to respond to climate change. One of the key responses that
countries can make is to prepare a national action plan and to adopt measures to mitigate climate change
by reducing GHG emissions and enhancing sinks of greenhouse gases.

The further research is necessary because of uncertainties in meeting commitments to reduce future
levels of greenhouse gas emissions and increase sequestration arise from several sources:

= The actual impact of measures may differ from their projected effects - some measures not currently
scored at all may yield significant reductions, while some measures may yield lower-than-expected
returns because they are not fully funded or are not fully effective for other reasons.

= Future legislative and administrative options that address environmental, energy, agricultural, and
forest concerns could significantly increase or decrease net greenhouse gas emissions.

= Changes in the scientific understanding of the relative global warming potentials of different gases
could change the estimates of the effectiveness of measures in terms of carbon-equivalent emissions.
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= Improvements in the understanding and management of agricultural and forest soil carbon as they
relate to the domestic carbon sink could change the net emissions baseline and the effectiveness of
measures.

Financial resources for Ukraine to conduct the in-depth climate change research are limited. Therefore, it
is necessary to get additional funds for conducting the technology assessments for mitigation and
adaptation measures, and for promoting the diffusion of technologies.

The National Action Plan is not a one-policy development exercise, but it rather begins a process of
continual improvement in energy, environmental, and economic policy. In developing future steps,
Ukraine will continue to seek out opportunities for emission reduction that provide for economic growth
and job creation.

4.1.5. Comparison of Activities of USAID, Canada, the World Bank and United
Nations Development Programme/Global Environmental Facility®

The following charts briefly describe the climate change mitigation activities of four international donor
organizations working in Ukraine:

USAID US-Ukraine Climate Change Initiative, funded by the US Agency for International
Development,
CIDA Canada-Ukraine Environmental Cooperation Program on Climate Change, funded by the

Canada International Development Agency (CIDA),
WB/Switzerland The World Bank’s National Joint Implementation Strategy Study for Ukraine, and

UNDP/GEF United Nations Development Programme/Global Environmental Facility Project
Removing Barriers to Greenhouse Gas Emissions Mitigation through Energy Efficiency in
the District Heating System.

There are four charts — one for each of four categories of stakeholders: government, industry/enterprise,
non-governmental organizations and specialized firms or institutions.

The potential areas for technical assistance listed for each were developed by the World Bank through
its experience in several countries in the CEE and NIS regions and were not specifically formulated to
address Ukraine’s situation.

Government (National, Regional Or Local)
« Overall Coordination and Information Service
« Devise GHG policies, including integration of these policies with sectoral policies

« Develop Joint Implementation (JI)/Clean Development Mechanism (CDM) specific rules and
criteria

« Initiate and support the development of Jl-related expertise/capacity at all levels
« Definition of standards/protocols

« Project cycle management (assessment, selection, evaluation)

« Co-financing of projects

« Verification (including: baseline, additionality, monitoring)

« Enforcement

« UNFCCC reporting

Industry/Enterprise

« Plan and propose projects

® http://www.climate.org.ua/
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« Financial engineering for projects

« Implement projects

« Monitor emissions & baselines

« Report on successful projects and problem areas

« Provide feedback on efficiency of procedures, etc.

Non-Governmental Organizations
« Help in promoting public awareness on climate change
« Watchdog role: policies, procedures, implementation, enforcement

« Help in project identification

Institutions / Firms Providing Special Expertise
« Verification/certification services
« Baseline calculations
« Modelling
« Help mobilize the industrial sector
« Provide technical know-how
« Provide economic know-how

« Provide financing know-how

4.1.5.1. Government (National, Regional Or Local)

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
Overall Coordination and Information Service

Donor Activities

USAID Assessment/seminar/report on strengthening Ukraine climate change project
administration capacity (2.1.6)
Database/ electronic newsletter on climate change activities in Ukraine (2.1.2)

CIDA On-going information exchange on UNFCCC implementation (4.1.1)
Database of Canadian climate change-related organizations and persons (4.1.1)
Information bulletins (4.1.1)

WB/Switzerland|Information system to address climate change issues to potential stakeholders (T4)

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
Devise GHG policies, including integration of these policies with sectoral policies

Donor Activities

USAID Ad-hoc assistance upon request from GOU and USAID (2.1.1)

CIDA Analytical report on climate change policies, national action plans and strategies on
climate change mitigation (4.1.2)

Seminars/workshops/ conferences on national, regional and sector levels addressing
political, economic, scientific and technical aspects of climate change (4.3.1)
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WB/Switzerland

Project GHG emissions trajectory under varying macro-economic scenarios (T2)
Conduct a sector decomposition of actual and projected GHG emissions under varying
macroeconomic scenarios and under opportunities and constraints created by Kyoto
Protocol (T2)

Perform sector analysis of existing technologies in selected sectors and possible
emission reduction projects with best available technology/practices (T2)

Recommend priority sectors for GHG emission reductions (T2)

Analyse prospective international demand for Ukraine’s GHG reductions (T3)

Describe and analyse the nature of the potential market for GHG emission reductions
(T3)

Examine the various options for GHG trading consistent with emerging agreements
through UNFCCC process (T3)

Identify regulatory, institutional and capacity-building requirements for JI (T4)

Examine the identified GHG emission reduction choices for addressing climate change in
the context of the national development goals and priorities (T4)

Examine and review potential for trading GHG emission reductions through JI (T5)
Describe GHG reduction scenarios (T5)

UNDP/GEF

Projection of GHG emissions in municipal district heating system under different
(baseline and alternative) scenarios

Identification of major existing barriers in the following areas: macro-economic
conditions; inconsistency of regulatory and legal policies; non-payment crisis; pricing
policy; institutional weaknesses; ownership inefficiency; lack of information and
experience; high transaction costs for efficiency projects; financial state of district heating
companies; consumers and local budgets; reliability of possible borrowers; technical
deficiencies of heat supplier and consumer systems

Development of a scheme for financing and implementation of supply and demand side
energy efficiency improvements in municipal district heating system

POTENTIAL AREA FOR TECHNICAL ASSISTANCE: Develop Joint Implementation/Clean Development
Mechanism specific rules and criteria

Donor

Activities

CIDA

Assessment of barriers in different economic sectors and recommendations on JI
projects realization policy in Ukraine (evaluation, monitoring, registration, verification,
certification, reporting and control, selection criteria, protection of interests of parties)
(4.3.1)

POTENTIAL AREA FOR TECHNICAL ASSISTANCE: Initiate and support the development of Joint
Implementation-related expertise/capacity

at all levels

Donor Activities

USAID Training courses for national ministries (2.4)
Project-level GHG emission estimation
Project preparation and financing
Existing courses/workshops (IIE, UN-CC:TRAIN)
Short-term consultant support (2.1.4)
Ukrainian/Russian glossary on climate change terms and concepts (2.1)
Database of GHG mitigation projects (2.3.4)

CIDA Methods of interaction between local governments, businesses and public organizations
in GHG emissions monitoring, evaluating and reporting: local GHG emission reduction
action plan for Zaporizhia (4.2.4)
Analysis and recommendations on developing efficient management of JI in Ukraine.
Draft regulatory documents on a specialized body authorized to register, verify, certify
and monitor JI projects (4.2.1)
Database for sectors, enterprises, Canadian businesses interest in and potential for JI
projects in Ukraine (4.3.2)

WB/Switzerland|Review existing projects and prepare a pipeline of possible JI pilot projects (T6)
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POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
Definition of standards/protocols

Donor

Activities

USAID

Translation of international methodologies and guidelines on GHG emissions estimation,
measuring and monitoring protocols, data collection and verification techniques (2.2.1)
Manuals on monitoring and evaluation protocols (2.2.1)

Guidelines for methodologies and technical procedures for monitoring GHG emissions in
Ukraine (2.2.2)

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
Project cycle management (assessment, selection and evaluation)

Donor

Activities

USAID

RFP, review, evaluate and select projects for energy efficiency project preparation (2.3.1-
3)

Select CBM project for business plan development (2.3.1)

Report “Guidelines for GHG project development” (2.3.5)

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
Co-financing of projects

Donor

Activities

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
Verification (including: baseline, additionality and monitoring)

Donor

Activities

USAID

Short-term consultant support (2.1.4)
Workshops/seminars for local governments on monitoring, evaluation and emission
protocols in the energy sector (2.1.4)

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:

Enforcement

Donor

Activities

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
UN Framework Commission on Climate Change reporting

Donor

Activities

USAID

Participation of Government of Ukraine and other Ukrainian climate change experts in,
for example, Conferences of Parties (2.1.5)

CIDA

Assessment/proposals on National System of Inventories of GHG Emission and
Removals by Sinks in Ukraine (4.2.2)

Software for processing and converting national statistical data and compiling Annual
Inventories of GHG Emission and Removals by Sinks in the Common Report Format
4.2.2)

4.1.5.2.

Industry/Enterprise

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
Plan and propose projects

Donor

Activities

USAID

Short-term consultant support (2.1.4)

Training courses for focus industries (2.4)

Project-level GHG emission estimation

Project preparation and financing

Two high level business dialogues and establishment of Industrial Council on Climate
Change to support climate change programs, market mechanisms and encourage voluntary
actions (2.5)
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CIDA Action plan for GHG emission reduction on the municipal level (Rivne) with subsequent
dissemination in other Ukraine oblast centres (4.2.5)

Project proposals to Canadian investors for potential JI projects in Rivne (4.2.5)

Automated database for sectors and enterprises in Ukraine, Canadian businesses interest in
and potential for JI projects in Ukraine (4.3.2)

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
Financial engineering for projects

Donor Activities
USAID Training course on project preparation and financing (2.4)
CIDA Feasibility study for district heating renovation in Vinnitsia (4.3.3)

UNDP/GEF |Pre-feasibility study for supply and demand side district heating system energy efficiency
improvement in the city of Rivne

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
Implement projects

Donor Activities

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
Monitor emissions & baselines

Donor Activities

USAID Short-term consultant support (2.1.4)

Workshops/seminars on project specific monitoring, evaluation and verification protocols in
the energy sector (2.2.2)

CIDA Methods of interaction between local governments, businesses and public organizations in
GHG emissions monitoring, evaluating and reporting: local GHG emission reduction action
plan for Zaporizhia (4.2.4)

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
Report on successful projects and problem areas

Donor Activities

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
Provide feedback on efficiency of procedures, etc.

Donor Activities

4.1.5.3. Non-Governmental Organizations

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
Help in promoting public awareness of climate change

Donor Activities

USAID Two climate change public events (2.5.2)

Routine electronic newsletter (2.5.2)

Ukraine climate change web-site (2.5.3)

NGO network on climate change (2.5.2)

Access to Internet and library at CCl Centre (2.5.2)

CIDA Public event with popular persons, thematic quizzes, etc. (4.1.5)
Information brochures, bulletins, posters (4.1.5)

Web-page for Internet (4.1.5)

Recommendations re media programs on climate change (4.1.5)
Educational materials/ lectures for middle school (4.1.5)

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
Watchdog role: policies, procedures, implementation, enforcement

Donor Activities
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POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
Help in project identification

Donor Activities

4.1.5.4. Institutions / Firms Providing Special Expertise

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
Verification/certification services

Donor Activities

USAID Short-term consultant support (2.1.4)

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
Baseline calculations

Donor Activities

USAID Informal training seminars on IPCC methodologies by CCI staff (2.1.3)

Workshops with experts from national ministries, e.g. Ministry of Energy, on annual
inventories, emission accounting system, baseline estimation methods, measuring and
metering issues, data collection and reporting protocols (2.2.2)

Training courses on project-level GHG emission estimation (2.4)

CIDA Analysis/recommendations/program of information exchange between Ukraine and Canada
on improving assessment methods of GHG emissions and sinks (4.2.3)

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:

Modelling
Donor Activities
CIDA Training seminars on climate change economic modelling: trends analysis,

macroeconomic/sector forecasting, optimisation, economic benefits from JI projects and
economic efficiency of GHG mitigation (4.1.6)

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
Help mobilize the industrial sector

Donor Activities

USAID RFP for energy efficiency project preparation (2.3.1)
Routine electronic newsletter (2.5.2)
Ukraine’s climate change web-site (2.5.3)

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
Provide technical know-how

Donor Activities

CIDA Developing technical design for operating unit for coal bed methane processing and
coordinating it with acting legislation (4.3.4)

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
Provide economic know-how.

Donor Activities

CIDA Training seminars on climate change economic modeling: trends analysis,
macroeconomic/sector forecasting, optimization, economic benefits from JI projects and
economic efficiency of GHG mitigation (4.1.6)

POTENTIAL AREA FOR TECHNICAL ASSISTANCE:
Provide financing know-how

Donor Activities

USAID Training course on project preparation and financing (2.4)

The charts were developed by the Alliance to Save Energy in its role as secretariat of the USAID-funded
Multilateral Climate Change Working Group. They do not represent the work of the implementers.
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Carbon Funds can greatly help the Regional Landfill Programme, and even perhaps they may be a

necessary condition of implementation.

The structure of the costs (operation costs + depreciation costs) and of the incomes (fees of the
inhabitants, fees of the enterprises, sales of recyclable, sales of electricity, CER of Carbon funds) are
recapped in the next table with 3 hypotheses of price of the tonne CO,e: 5€, 10€ and 20£€.

min UAH 2004 2005 2006 2007] 2008 2009 2010 2011] 2012 2013 2014
Fees 10,100 18,840 26,560 36,320 45,450 57,300] 59,019 60,786 62,600 64,463 66,420
\?V‘;r;‘t'gon Industrial 0,000 0,000 4,800 9,600 19,200, 24,000 33,600 38400 43.200 48,000 52,800
\’;Vgstrgm” Industrial 10,100, 18,840 31,360, 45,920 64,650 81,300, 92,619 99,186/105,800/112,463119,220
Secondary raw materials| 0,000] 0,000 5,635 11,270 11,270 16,905 16,905 22,540 22,540 28,175 28,175
;St‘zcrgl‘sary raw 10,100 18,840 36,995/ 57,190 75,920/ 98,205/109,524{121,726|128,340140,638|147,395
Electricity 0,0000 00000 0,0000 0,000 3,311 7,824 14,333 22,746 32,905 43,834| 54456
+ Electricity 10,100| 18,840| 36,995 57,190 79,231/106,029/123,857|144,472/161,245(184,472201,851
Carbon rights 5€ 0,000 0,000 0000 0401 1,660 3,921 7,188 11,406 16,497 21,976 27,302
TOTAL INCOMES 5€ | 10,100 18,840 36,995 57,591 80,891|109,950[181,045 155,878/177,742/206,448/229,153
Carbon rights 10€ 0,0000 0,0000 0,000 0,802 3,320 7,842 14,376 22,812 32,994 43,952 54,604
TOTAL INCOMES 10€ | 10,100 18,840 36,995 57,992 82,551|113,871|138,233/167,284|194,239/228 424|256 455
Carbon rights 20€ 0,000 0,0000 0,000 1,604 6,640 15684 28,752 45624 65988 87,904[109,208
TOTAL INCOMES 20€ | 10,100 18,840 36,995 58,794 85.871121,713/152,609190,096/227,233/272:876311,059
Operation 28,773 36,893 57,819 78,216/101,144{121,136/180,608|139,584|151,051|157,752,162,763
IAmortization 0,0000 0,000 9,024 25,264 50,898 68,112 86,256 99,375/115,050/121,472/129,713
TOTAL COSTS 28,773 36,893 66,843/103,480152,041/189,248216,759238,958|266,101|279,224| 292,476,

The graph synthesizing these figures shows that the operation costs are covered in 2010 with 5 €/t and

the complete costs are covered in 2013 with 20 €/t.

350 —— Operation
mIin UAH ——— TOTAL COSTS
300 —Fees /
+ Common Industrial Waste
250 + Hectricity
TOTAL INCOMES 5€ //
200 TOTAL INCOMES 10€
—— TOTAL INCOMES 20€
150 -
100 -
50 -
0 Year
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Another approach is to link the price of the tonne CO.e with the year the complete costs are covered:
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2009 100 €/t
2010 65 €/t
2011 40 €/t
2012 30 €/t
2013 20 €/t
2014 15 €/t
2016 10 €/t
2022 5€ft

2025

2020

5 10 15 20 25 30 35 4

2015 \\

S R > ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

4

S | ‘» ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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This simulation cannot take into account
effect it provokes on the depreciation cos

the funding of the investment by the Carbon Funds and the
ts (better financing conditions, grants) neither the grants and

subsidies. It's a pure market conditions approach. Some Carbon Funds guarantee 5 €/t all over 2008-
2012. The European quotation was recently 26 €/t. In the literacy, it's said that it may be 40 €/t in 2008
and even 120 €/t. The launching of the Programme must take into account the low hypothesis and the

funding of the investments should include
depreciation costs the first years.

grants of IFls and subsidies of the State in aim to reduce the
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6. Annexes

6.1. Memorandum of Intent Ukraine-USA

The Memorandum of Intent signed by Ukraine with the U.S. have addressed cooperation in climate
change issues. Finally, the rules and procedures for compliance with the UNFCCC and participation in
emissions trading and Joint Implementation are being negotiated at a series of international meetings.
Effective participation in these meetings by Ukraine can affect the timing and size of investments under Ji
and emissions trading.

MEMORANDUM OF INTENT BETWEEN
THE GOVERNMENT OF THE UNITED STATES OF AMERICA AND

THE GOVERNMENT OF UKRAINE ON COOPERATION ON CLIMATE CHANGE
INITIATIVES

The Government of the United States of America and the Government of Ukraine - hereinafter referred to
as the "Parties" - keeping in mind the need to preserve and improve the environment for this and future
generations, and the importance of sustainable development, adhering to the UN Framework Convention
on Climate Change of 1992, ratified by both Parties, recognizing that cooperation on climate change
issues, including joint activities, could become instrumental in mitigating greenhouse gas emissions on a
global scale, and have a positive impact on community, social and economic development, have reached
the following understanding:

1. The Parties intend to facilitate long-term cooperation on climate change initiatives by pursuing joint
activities that lead to reductions in net greenhouse gas emissions, in accordance with the UN Framework
Convention on Climate Change (UNFCCC) and their respective national strategies and action plans, by
promoting market-based approaches to climate change mitigation, and by improving the general
understanding of climate change and appropriate response measures.

2. The Parties envisage the following activities under the Memorandum, supported, where appropriate, by
technical and/or financial assistance provided on a tax-free basis under existing agreements:

2.1. Interaction between the national offices for joint implementation under the UNFCCC of each Party to
exchange information on procedures, project criteria and methodologies and mechanisms for measuring
and reporting greenhouse gas emissions reductions;

2.2. Encouragement of market-oriented diffusion of greenhouse gas mitigation technologies, including
energy efficient, renewable energy, and zero-emissions technologies;

2.3. Support for the development of national systems of measurement and reporting of greenhouse gas
emissions by sources and removals by sinks;

2.4. Promotion of joint activities, and other measures that encourage sustainable development and
greenhouse gas mitigation among the private and public sectors and NGOs, by disseminating information
on the Parties' national strategies through workshops, training programs, conferences and information
networks;

2.5. Support at international fora for elaboration of market-based-mechanisms aimed at mitigating global
emissions of greenhouse gases;

2.6. Cooperation to enhance understanding of and promote sequestration of atmospheric carbon through
effective land use, land use change, and forestry activities;

2.7. Interaction and exchange of information in the areas of climate observation systems, climate
behavior forecasting, evaluation of ecosystem and economic vulnerabilities, and development of
adaptation and greenhouse gas emissions reduction strategies.

3. Activities and projects under this Memorandum should aim to:

3.1 .Reduce net greenhouse gas emissions and promote sustainable development;
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3.2.Pro vide information concerning additional sources of project funding and the policy framework
needed to facilitate the access to such funding sources;

3.3 .Facilitate the exchange of information concerning business agreements, joint ventures, and licensing
agreements, among companies in the Parties' countries'

4. The Parties intend that, in the event that any activity involves access to and the sharing or transfer of
technology that is subject to patents or other intellectual property rights, such access and sharing or
transfer should be provided, in accordance with the national legislation of each Party, on terms which
recognize and are consistent with the adequate and effective protection of intellectual property rights.

5. Technical and financial assistance which the Government of the United States may provide in
connection with projects contemplated by this Memorandum is assistance within the framework of the
Agreement Between the Government of the United States of America and the Government of Ukraine
Regarding Humanitarian and Technical Economic Cooperation which was signed on May 7, 1992.

6. The Parties intend to confer regularly on the progress of projects-and other activities that occur under
this memorandum through the Sub-Group on Climate Change, in consultation with other committees and
entities of the U.S.- Ukraine Binational Commission, and other bodies, where appropriate.

7. This Memorandum may be amended in written form by mutual agreement between the Parties.

8. Activities under this Memorandum are expected to occur for five years from the date of signing unless
one of the two Parties indicates, by providing six months advance notice, that it no longer intends to
continue its cooperation.

Concluded at Washington December 8, 1999, in two copies, in the English and Ukrainian languages.
FOR THE GOVERNMENT OF THE UNITED STATES OF AMERICA
FOR THE GOVERNMENT OF UKRAINE

6.2. Memorandum of Understanding Canada - Ukraine

MEMORANDUM OF UNDERSTANDING
BETWEEN
THE GOVERNMENT OF CANADA
AND
THE GOVERNMENT OF UKRAINE
ON COOPERATION ON CLIMATE CHANGE INITIATIVES,
INCLUDING JOINT ACTIVITIES

The government of Canada and the government of Ukraine -
hereinafter referred to as the “Parties” -

keeping in mind the need to preserve and improve the environment for this and future generations, and
the importance of sustainable development;

adhering to the principles and statements of the UN Framework Convention on Climate Change of 1992,
ratified by both parties, as well as of the Kyoto Protocol of 1997;

recognizing that cooperation on climate change issues, including joint activities, could become
instrumental in mitigating greenhouse gas emissions on a global scale, and have a positive impact on
community, social and economic development;

have reached the following understanding:

1. The Parties intend to facilitate cooperation on climate change, and pursue joint projects that reduce net
greenhouse gas emissions, in accordance with Article 6 of the Kyoto Protocol, and the First Conference
of the Parties (COP 1) Decision 5/CP.1 on activities implemented jointly, by encouraging market-oriented
greenhouse gas mitigation technologies, including energy efficient and renewable energy technologies,
as well as the exchange of information on national programs.

2. The Parties envisage the following activities under the Memorandum:
2.1 Interaction between the national offices for joint implementation of each Party;

2.2 Exchange of information on project criteria, performance indicators, and procedures for joint activities,
based on the priorities of the national programs on climate change;
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2.3 Exchange of information on methodologies and mechanisms for determining emission baselines, for
monitoring and external verification of net greenhouse gas emissions reduction, and for tracking and
allocating these reductions, consistent with the project selection criteria developed by the national
programs for joint implementation;

2.4 Promotion of joint activities and other activities that encourage sustainable development and
greenhouse gas mitigation, among the private and public sectors and NGOs, by disseminating
information of the Parties’ national criteria for joint activities, and providing technical assistance through
workshops, training programs, conferences and information networks;

2.5 Support, at international fora, for joint projects aimed at mitigating greenhouse gas emissions;

2.6 Interaction and exchange of information in the areas of climate system observation, climate behavior
forecasting, vulnerability and adaptation options, and greenhouse gas emissions reduction strategies.

3. Activities and projects to be implemented under this Memorandum should aim to:

3.1 Facilitate private sector investment in joint activities that reduce net greenhouse gas emissions, and
promote sustainable development;

3.2 Provide information concerning additional sources of project funding and the policy framework needed
to facilitate the access to such funding sources;

3.3 Facilitate the exchange of information concerning business agreements, joint ventures, and licensing
agreements, among companies in the Parties’ countries;

4. The Parties agree that, in the event that any activity involves access to and the sharing or transfer of
technology that is subject to parents or other intellectual property rights, such access and sharing or
transfer should be provided on terms which recognize and are consistent with the adequate and effective
protection of intellectual property rights.

5. This Memorandum is effective for five years. It becomes effective on the date of signing and remains in
effect for the next five years, unless one of the Parties notifies the other Party of its intention to terminate
it, at least six months in advance.

6. The Parties will consult regularly on the progress of projects and other activities that occur under this
memorandum.

Concluded in Kyiv, on January “28", 1999 _in two copies, in English, French and Ukrainian languages,
texts in all three languages being valid.

On behalf of the

Government of Canada

On behalf of the

Government of Ukraine

6.3. Memorandum of Understanding Denmark - Ukraine

Memorandum of Understanding between the Government of Denmark and the
Government of Ukraine on co-operation in the implementation of the UN
Framework Convention on Climate Change and its Kyoto Protocol, particularly in
reducing emissions of greenhouse gases in accordance with Article 6 and Article
17 of the Kyoto Protocol

The Government of Denmark, in particular the Danish Ministry of Environment, Danish Environmental
Protection Agency being the competent Danish authority for the purpose of this Memorandum, hereinafter
referred to as the Danish Signatory

and The Government of Ukraine, in particular the Ministry of Environment and Natural Resources of
Ukraine being the competent Ukrainian authority for the purpose of this Memorandum, hereinafter
referred to as the Ukrainian Signatory,
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Recalling that Denmark and Ukraine are parties to the United Nations Framework Convention on Climate
Change and signatories to the Kyoto Protocol to that Convention,

Bearing in mind Article 6 of the Kyoto Protocol which will provide for the transfer from one party to another
party of emission reduction units (ERUs) resulting from "Joint Implementation" projects aimed at reducing
anthropogenic emissions by sources or enhancing anthropogenic removals by sinks of greenhouse
gases.

Recalling Article 17 of the Kyoto Protocol providing for the possibility of participation in Emissions Trading
for the purpose of meeting quantified emission limitation and reduction commitments,

Underlining the importance of the domestic policies and measures to meet obligations under the Kyoto
Protocol and the supplementary role of the activities under its Article 6 and 17,

Taking into account any further Guidelines on Article 6 and Article 17 to be developed by CoP/MoP, and
also taking into account future decisions by CoP/MoP on compliance,

Recalling that the Government of Denmark has already ratified the Kyoto Protocol
Presupposing the ratification of the Kyoto Protocol by the Government of Ukraine and its entry into force,

Considering that the further co-operation in the field of Joint Implementation under Article 6 and co-
operation in the field of Emissions Trading under Article 17 of the Kyoto Protocol will be efficient
contributions to the reduction of greenhouse gas emissions,

Considering the joint priority of Denmark and Ukraine to preserve the environment and to promote
sustainable development,

Desirous to express the political will to co-operate in the light of the objective of the UN Framework
Convention on Climate Change and its Kyoto Protocol, in particular to facilitate Joint Implementation and
explore the possibilities of Emissions Trading,

Have agreed as follows:
Paragraph 1
Objective

The main Objectives of the Memorandum are based on the Article 4 of UN Convention on Climate
Change (hereinafter "Convention") and Articles 6 and 17 of the Kyoto Protocol (hereinafter "Protocol")
and aiming at preparation and implementation of joint measures, in particular, by means of Jl-projects
The Jl-projects shall be carried out in accordance with the international criteria established under the
Convention and the Protocol

If the Danish and the Ukrainian Signatories agree, reductions before 2008 from Joint Implementation
projects can be transformed into Assigned 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.
Paragraph 2
Competent Authorities

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 Environment, Danish Environmental Protection Agency.

Signatories delegate the power of taking initiatives and the signing of all agreements on JI projects as
well as the procurement of ERUs originating from such JI projects to the mentioned authorities. The
mentioned authorities have the responsibilities to ensure the management of all issues mentioned in this
Memorandum of Understanding. In case of some changes of the responsibilities Signatories will notice
each another.

Paragraph 3
Contribution of the Danish Signatories

The Danish Signatory will contribute to the development and implementation of emission reduction
projects by the procurement of ERUs originating from those projects or by acceptance and registration of
ERUs procured by private companies from the Ukrainian Signatories being the ultimate owners of such
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units. The Danish Signatory shall approve the Jl-projects in accordance with Article 6.1 in the Kyoto
Protocol by the issuing a letter of approval.

Paragraph 4
Contribution of the Ukrainian Signatories

The Ukrainian Signatories will facilitate the development and implementation of projects by supporting
private or public companies interested in carrying out emission reduction projects with information,
consultation and by formal approval of projects as Joint Implementation projects(in accordance with
Article 6.1.a of the Protocol) which meet all national requirements for such projects. The Ukrainian
signatories will ensure transfer of proceeds from the sale of ERUs to finance those specific emission
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 Jl-project generating the ERUs keep generating
emission reduction , which can be verified by an independent entity.

The approval must contain binding affirmation of the Ukrainian 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 confirm that the transfer will be free of any extra charges beyond the
agreed payment for ERUs.

Paragraph 5
Amendments and earlier termination

In case of changes in national policies (energy, environment) of the host country or in Denmark that result
in difficulties of generation and delivery of ERUs by the project executors and/ or investors, both
Signatories will do their utmost to have the ERUs agreed upon in the letter of approval transferred in a
practical manner.

Each Signatory shall be entitled to notify in written form the other Signatory about proposed amendments
or cessation of the present Memorandum. However, the projects being executed within the framework of
the present Memorandum shall be in force until ERUs provided by the approved projects are transferred.

Paragraph 6

Payment schemes

Payment schemes for Joint Implementation projects will be agreed on a case by case basis.
Paragraph 7

Independent determination of projects

Both Signatories shall agree on companies acting as independent entities until and after the Ji
Supervisory Committee accredits Independent Entities

Paragraph 8
Entry into Force

The present Memorandum shall come into effect immediately after being signed by the Signatories. The
Memorandum is issued in 2 originals, as one original per each Signatory in Ukrainian and English
languages, all of equal validity.

Site, Date
Site, Date

For the Government of Ukraine
For the Government of Denmark
Minister of Environment and Natural Resources of Ukraine

Minister of Environment of Denmark
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6.4. Memorandum of Understanding Moldova - Denmark

Memorandum of Understanding between the Government of the Republic of
Moldova and the Government of the Kingdom of Denmark on co-operation for the
implementation of the Kyoto Protocol to the UN Framework Convention on
Climate Change.

The Government of the Republic of Moldova, in particular the Ministry of Ecology, Construction and
Territorial Development being the competent Moldavian authority for the purpose of this Memorandum,
hereinafter referred to as the Moldavian Party,

and

The Government of Denmark, in particular the Ministry of Environment, Danish Environmental Protection
Agency being the competent Danish authority for the purpose of this Memorandum, hereinafter referred
to as the Danish Party

Taking into consideration that both Parties are parties to the United Nations Framework Convention on
Climate Change, (UNFCCC), and have ratified the Kyoto Protocol to that Convention.

Aiming to implement the previsions of Article 12 of the Kyoto Protocol and its underlying Decisions by the
Conference of the Parties to UNFCCC serving as the meeting of the Parties to the Kyoto Protocol
(COP/MOP) on the guidelines for its implementation, providing for the transfer from a Party not included
in Annex 1 of UNFCCC to a Party included in Annex 1 of Certified Emission Reductions (CER) accruing
from Clean Development Mechanism (CDM) project activities to contribute to compliance with part of its
quantified emission limitation and reduction commitments under Article 3 of the Kyoto Protocol,

Underlining the importance of the domestic policies and measures to meet commitments under the Kyoto
Protocol and the supplementary role of the activities under its Article 12.

Accepting any further Guidelines on Article 12 of the Kyoto Protocol to be developed by CoP/MoP, and
also taking into account any future decisions by CoP/MoP relevant for the prompt and effective
implementation of CDM,

Anticipating the entry into force of the Kyoto Protocol,

Considering that co-operation in the field of the CDM under Article 12 of the Kyoto Protocol will result in
an efficient contribution to sustainable development and in the reduction of greenhouse gases emissions,

Desirous to express the political will to start and implement a long-standing co-operation on and to
facilitate a prompt, efficient and effective implementation of the CDM,

Have agreed as follows:
Article 1
Objective

This memorandum shall apply to procedures that — in accordance with article 12 of the Kyoto Protocol -
facilitate the development and implementation of greenhouse gas emission reduction project activities in
the Republic of Moldova and the transfer to Denmark of the agreed part of the CER resulting from those
project activities.

Article 2
Competent Authorities

Ministry of Ecology, Construction and Territorial Development of the Republic of Moldova and Ministry of
Environment of Kingdom of Denmark, Danish Environmental Protection Agency are the competent
authorities for agreements on implementation of the projects. For each CDM project there will be
prepared project agreement, which will include all relevant issues to secure the implementation of the
specific projects.

Article 3
Contribution of the Moldavian Party

The Moldavian Party will facilitate the development and implementation of projects by supporting the
potential beneficiaries interested in carrying out CDM projects with information and formal approval of
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projects as CDM projects, in accordance with article 12 of the Kyoto Protocol, which meet all national
requirements for such projects.

The Project Agreement must contain binding affirmation of the Moldavian Party that it will transfer the
resulting CERs of the Project Agreement, to Danish Party, in accordance with article 12 of the Kyoto
Protocol and the guidelines adopted by COP/MOP.

The Moldavian Party will secure transfer of the agreed and prepaid amount of CERs, within the agreed
period for each project as described in the project agreement as long as the CDM-projects keep
generating CERs, which can be verified by an independent entity.

The Project Agreement will also confirm that the transfer will be free of any specific CDM charge beyond
the agreed payment of CERs.

Moldavian Party will decide alone and will present to Danish Party the list of the projects selected to be
financed. Priorities will be settled in consultation with both Parties.

Article 4
Contribution of the Danish Party

The Danish Party will contribute to the development and implementation of CER projects by the
procurement of CERs originating from those projects or by acceptance and registration of CER procured
by private parties from the Moldavian Party being the ultimate owners of such CER units. The Danish
signatory shall approve the CDM projects in accordance with article 12 of the Kyoto Protocol by signing a
project agreement.

The Danish Party will inform the Moldavian Party about the relevant power of attorney given to private
firms.

The contribution from the Danish Party to a specific project in Moldova can only be used for the specific
project.

Article 5
Payment Schemes

Payment schemes for CDM projects will be agreed on a case by case basis and formally reflected in the
project agreements.

Article 6
Independent validation, verification and certification of projects

Validation, verification and certification of projects shall be carried out by independent entities accredited
by the executive board under the UNFCCC. Both parties will contribute to the work of these entities.

Article 7
Entering into force

The present Memorandum will entry into force at the date of the last notification regarding implementation
of the Parties of necessary intern procedures for its entry into force.

The Memorandum is settled for a period of 5 years and it is automatically prolonged for a period of 5
years, if none of the Parties notifies in writing the other one, with at least 6 month before the end of its
validity, about the intention to denounce it.

Article 8
Amendments and eatrlier termination

In case of significant changes in relevant national policies of the Republic of Moldova or the Kingdom of
Denmark which result in difficulties of generation and delivery of CERs by the project executors and/or
investors, both parties will do their utmost to have the CERs agreed upon in the project agreement
transferred in a practical manner.

Parties shall be entitled to notify in written form the other Party about proposed amendments or
termination of the present Memorandum. The projects being executed within the framework of the present
Memorandum shall be in force until the CER provided by the project agreements are transferred. The
Memorandum shall be in force for those projects
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Signed at ..................... sat o 200.... .in two originals each of them in Moldavian and
English languages. In case of disagreement regarding the interpretation of present Memorandum, the
English text shall prevail.

For For

Government of the Republic of Moldova Government of the Kingdom of Denmark
6.5. Memorandum of Understanding Georgia - Denmark

Memorandum of Understanding Between the Government of Georgia and the
Government of the Kingdom of Denmark on cooperation for the implementation
of the Kyoto Protocol to the UN Framework Convention on Climate Change

The Government of Denmark, in particular the Ministry of Environment, Danish Environmental Protection
Agency being the competent Danish authority for the purpose of this Memorandum, hereinafter referred
as the Danish Party and The Government of Georgia, in particular the Ministry of Environment Protection
and Natural Resources being the competent Georgian authority for the purpose of this Memorandum,
hereinafter referred as the Georgian Party

Taking into consideration that both Parties are parties to the United Nations Framework Convention on
Climate Change, (UNFCCC), and have ratified the Kyoto Protocol to that Convention.

Aiming to implement the provisions of Article 12 of the Kyoto Protocol and its underlying Decisions by the
Conference of the Parties to UNFCCC serving as the meeting of the Parties to the Kyoto Protocol
(COP/MOP) on the guidelines for its implementation, providing for the transfer from a Party not included,
in Annex 1 of UNFCCC to a Party included in Annex 1 of Certified Emission Reductions (CER) accruing
from Clean Development Mechanism (CDM) project activities to contribute to compliance with part of its
quantified limitation and reduction commitments under Article 3 of the Kyoto Protocol,

Underlining the importance of the domestic policies and measures to meet commitments under the Kyoto
Protocol and the supplementary role of the activities under its Article 12,

Accepting any further Guidelines on Article 12 of the Kyoto Protocol to be developed by CoP/MoP, and
also taking into account any future decisions by COP/MOP relevant for the prompt and effective
implementation of CDM,

Anticipating the entry into force of the Kyoto Protocol,

Considering that co-operation in the field of the CDM under Article 12 of the Kyoto Protocol will result in
an efficient contribution to sustainable development and in the reduction of greenhouse gases emissions,

Desirous to express the political will to start and implement a long-standing co-operation on and to
facilitate a prompt, efficient implementation of the CDM.

Have agreed as follows:
Article 1
Objective

This memorandum shall apply to procedures that — in accordance with article 12 of the Kyoto Protocol —
facilitate the development and implementation of greenhouse gas emission reduction project activities in
Georgia and the transfer to Denmark of the agreed part of the CER resulting from those project activities.

Article 2
Competent Authorities

The Ministry of Environment Protection and Natural Resources of Georgia and the Ministry of
Environment of the Kingdom of Denmark, Danish Environmental Protection Agency are the competent
authorities for agreements on implementation of the projects. For each CDM project there will be
prepared a project agreement, which will include all relevant issues to secure the implementation of the
specific projects.

Article 3
Contribution of the Georgian Party
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1. The Georgian Party will facilitate the development and implementation of projects by supporting the
potential beneficiaries interested in carrying out CDM projects with information and formal approval of
projects as CDM projects, in accordance with article 12 of the Kyoto Protocol, which meet all national
requirements for such project.

2. The project Agreement must contain binding affirmation of the Georgian Party that it will transfer the
resulting CERs of the project agreement, to the Danish Party, in accordance with article 12 of the Kyoto
Protocol and the guidelines adopted by COP/MOP.

3. The Georgian Party will secure transfer of the agreed and prepaid amount of CERs, within the agreed
period for each project as described in the project agreement as long as the CDM-projects keep
generating CERs, which can be verified by an independent entity.

4. The project Agreement will also confirm that the transfer of CERs will be free of any specific CDM
charge beyond the agreed payment of CERs.

5. The taxation of CDM project activities except transfer of CERs, are to be carried out in accordance with
the acting Georgian legislation.

6. The Georgian Party will decide alone and will present to the Danish Party the list of the projects
selected to be financed. Priorities will be settled in consultation with both Parties.

Article 4
Contribution of the Danish Party

1. The Danish Party will contribute to the development and implementation of CDM projects by the
procurement of CERs originating from those projects or by acceptance and registration of CER procured
by private parties from the Georgian Party being the ultimate owners of such CERs. The Danish signatory
shall approve the CDM projects in accordance with article 12 of the Kyoto Protocol by signing a project
agreement.

2. The Danish Party will inform the Georgian Party about the relevant power of attorney given to private
firms.

3. The contribution from the Danish Party to a specific project in Georgia can only be used for the specific
project.

Article 5
Payment Schemes

Payment schemes for a CDM project will be agreed on a case by case basis and formally reflected in the
project agreements.

Article 6
Independent validation, verification and certification of projects

Validation, verification and certification of projects shall be carried out by independent entities accredited
by the executive board under the UNFCCC. Both parties will contribute to the work of these entities.

Article 7
Entering into force

1. The present Memorandum will enter into force at the date of the last notification regarding
implementation of the parties of necessary internal procedures for its entry into force.

2. The Memorandum is settled for a period of 5 years and it is automatically prolonged for a period of 5
years, if none of the Parties notifies in writing the other one, with at least 6 months before the end of its
validity, about the intention to denounce it.

Article 8
Amendment and earlier termination

1. In case of significant changes in relevant national policies of Georgia or the Kingdom of Denmark
which result in difficulties of generation and delivery of CERs by the project executors and/or investors,
both parties will do their utmost to have the CERs agreed upon in the project agreement transferred in a
practical manner.
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2. Parties shall be entitled to notify in written form the other Party about proposed amendments or
termination of the present Memorandum. The projects being executed within the framework of the present
Memorandum shall be in force until the CER provided by the project agreements are transferred. The
Memorandum shall be in force for those projects.

Signed at ..., cat 200....... in two originals each of them in Georgian
and English Languages. In case of disagreement regarding the interpretation of present Memorandum,
the English text shall prevail.

On behalf of the Government of Georgia: On behalf of the Government of the Kingdom of
Denmark:

TAMAR LEBANIDZE CONNIE HEDEGAARD

Minister of Environment Protection and Natural Minister of Environment of the Kingdom of Denmark

Resources of Georgia

Date Date
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