A REVIEW OF STUDIES
ON GHG REDUCTION POTENTIAL
FOR UKRAINE
Iuliia Ogarenko
Edited by: Oleksiy Pasyuk and Irina Stavchuk

© National Ecological Centre of Ukraine - NECU, 2010
This report may be copied or reproduced in whole or partly for non-profit use
without special permission of the NECU, provided the acknowledgement of the
source is made.

National Ecological Centre of Ukraine
1 S. Petlyury St., Kyiv, 01032
tel.: (044) 353-78-42/41
necu@necu.org.ua, www.necu.org.ua

National Ecological Centre of Ukraine

2010

Acknowledgements
First of all, I would like to thank interviewed experts for their time. In particular, Dmitriy Glazkov
from the World Bank, Dr. Borys Kostyukovskyy from the Institute of General Energy of the
Ukrainian Academy of Sciences in Kyiv and Dr. Liubov Galperina from National Aviation
University. I am also grateful to Irina Stavchuk and Oleksiy Pasyuk for useful comments and
suggestions on the first draft of the report.

1

A Review of Studies on GHG Reduction Potential for Ukraine

National Ecological Centre of Ukraine

Abbreviations
CE – carbon equivalent
CIFs - Climate Investment Funds
CTF – Clean Technology Fund
DEFRA – Department for Environment Food and Rural Affairs, UK
FAO - Food and Agriculture Organization
GAINS - Greenhouse Gas and Air Pollution Interactions and Synergies
IEA – International Energy Agency
IIASA - International Institute for Applied Systems Analysis
IP – Investment Plan
IPCC – Intergovernmental Panel on Climate Change
JI – Joint Implementation
LULUCF – Land use, land use change and forestry
MEPU - Ministry of Environmental Protection of Ukraine
MFEU – Ministry of Fuel and Energy of Ukraine
NC – National Communication
NEIAU - National Environmental Investment Agency of Ukraine
RDP - Report on Demonstrable Progress under the Kyoto Protocol
SSCU – State Statistic Committee of Ukraine
tce – tonne of coal equivalent
UNFCCC – United Nations Framework Convention on Climate Change
WB - World Bank

2

A Review of Studies on GHG Reduction Potential for Ukraine

2010

National Ecological Centre of Ukraine

2010

Table of contents
Acknowledgements..............................................................................................................................1
Abbreviations .......................................................................................................................................2
1. Introduction......................................................................................................................................4
2. What should be the GHG emissions reduction target for Ukraine? ................................................5
3. What is the GHG emissions reduction potential for Ukraine?.........................................................8
3.1. First National Communication ..................................................................................................8
3.2. Second National Communication and Report on Demonstrable Progress under the Kyoto
Protocol ..........................................................................................................................................10
3.3. Fifth National Communication ................................................................................................14
3.4. CTF Investment Plan for Ukraine ............................................................................................16
3.5. Research Project on the Analysis of GHG Emissions Reduction Potential from 2012............19
3.6. IIASA’s Project on GHG Potentials and Costs for Annex I Countries.......................................22
4. Conclusions and policy implications...............................................................................................26
5. Recommendations .........................................................................................................................27
References..........................................................................................................................................28
Appendix A. Comparison of studies on GHG reduction potential .....................................................31

3

A Review of Studies on GHG Reduction Potential for Ukraine

National Ecological Centre of Ukraine

2010

1. Introduction
In the last few years, several studies have emerged on the emissions reduction potential for
Ukraine. Some of them have been prepared by the government bodies (e.g., National
Communications and government-funded research projects) and others by international
organisations (WB and IIASA). The studies generated different results depending on the initial
assumptions adopted and methodologies applied (see Table A.1).
The studies have serious political implications since the government is constantly referring to
some of them to provide the rational for the official emissions reduction target of Ukraine.
National Ecological Centre of Ukraine (NECU) decided to prepare a review of these studies aiming
to provide a comparative analysis of the available estimates on GHG emissions reduction
potentials. The paper does not attempt to examine methodologies in the very detail due to time
and data constraints, but rather aims to identify key problems of previous studies and develop
recommendations for improvement of the subsequent estimates of GHG reduction potential for
Ukraine.
First of all, the report describes different approaches for designing emissions reduction targets for
Annex I countries and Ukraine in particular. It also presents the official government position
regarding GHG emissions reduction commitment for the post-Kyoto period and alternative
proposal of environmental NGOs. The next chapter provides the analysis of different studies on
emissions reduction potential for Ukraine with the focus on methodologies and assumptions
applied. In the next section, main findings are summarised, and policy implications are discussed.
Finally, recommendations are provided for preparation of National communications on climate
change and subsequent estimates of GHG reduction potential for Ukraine. Appendix A contains a
table which illustrates main differences among the studies in terms of key macroeconomic
assumptions and obtained results.
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2. What should be the GHG emissions reduction target for Ukraine?
In early 90’s, GHG emissions of Ukraine have decreased steeply (see Figure 2.1) due to breakdown
of the Soviet Union and resultant economic crisis. In 10 years time, the economy had shrunk by
about 60%1. Since 2001, it has gradually recovered, and GHG emissions have started to grow.
Although current emissions are at the level of -54% below 1990 (MEPU, 2010), Ukraine is among
top 20 largest CO2 emitters in the world (United Nations Statistics Division, 2010) with one of the
highest carbon intensity of the economy of 0.91 kg CO2 /GDP (PPP; 2000 US$) as of 2008 (IEA,
2010). Therefore, Ukraine should also take responsibility for climate change along with other
industrialised countries and take certain steps to cut its emissions. However, the official GHG
emissions reduction target of Ukraine is 20% by 2020 comparing to 1990s levels (NEIA, 2010).
Considering that current GHG emissions are much lower than the baseline 1990, the official
emissions target aims to secure the room for further increase of GHG emissions.
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Figure 2.1. GHG emissions of Ukraine over the period from 1990 to 2008
Source: prepared based on data of the Ministry of Environmental Protection of Ukraine (2010).

Environmental NGOs criticise official position and argue that it is technically and economically
feasible for Ukraine to adopt the plan of stabilisation of GHG emissions by 2020 at the 2007
emissions levels (NGO Working Group on Climate Change, 2009). Therefore, “Ukraine can take
international commitment to reduce GHG emissions by at least 55% by 2020 from the level 1990”
(NGO Working Group on Climate Change, 2009 p.3). Independent estimates of potential GHG
emissions reduction targets for Annex I countries based on a given set of indicators show that
Ukraine should take even larger commitment than demanded by local NGOs.
European Commission (2009) released a communication on climate change agreement in
Copenhagen, which provides an assessment of potential GHG emissions reduction targets for
Annex I countries based on 4 indicators, particularly, GDP per capita, GHG intensity of GDP,
indicators on early action and population dynamics. According to a given set criteria, Ukraine and
Russia should take the lowest emissions reduction targets of 12% and 13% (from 2005 levels),
1

For trends in GDP growth consult State Statistics Committee of Ukraine (2009).
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respectively. This targets are equivalent to -60% and -38% comparing to 1990 emissions levels,
respectively, due to large economic crisis and resultant drop of GHG emissions in all post-soviet
countries. In contrast, Australia and Canada obtained the highest emissions reduction target of 39% from 2005 levels.
Höhne et al. (2007) prepared a report for DEFRA which aims to develop an analytical basis to
support discussions on GHG emissions reduction targets for the post-Kyoto period. The authors
assumed a 20% and 30% of collective GHG emissions reduction target for Annex I countries from
1990 levels by 2020 and calculated commitments for all individual countries based on different
climate change regimes, which are described briefly in Box 2.1. All approaches have both strengths
and weaknesses, which are examined by Höhne and colleagues (2007) in detail.
Box 2.1. Different approaches for distribution of allowances among Annex I countries
• Equal percentage reduction of absolute emissions
All countries reduce GHG emissions by equal annual percentage rate after 2010. A 3.3%
and 2.0% of annual reduction rate is needed to achieve an emissions reduction of -20%
and -30% (collectively for Annex I countries) below 1990 levels in 2020.
• GHG intensity targets
It is assumed that GHG emissions per GDP would decline by 5.9% and 4.6% annually for
each Annex I country over the period from 2010 to 2020 to reach the target of -20% and
-30% (collectively for Annex I countries) below 1990 levels in 2020.
• Convergence of emissions per GDP
The convergence level of 0.03 kg and 0.06 kg CO2-eq per US$(2000) is required to reach
the targets of -20% and -30% for Annex I in 2020
• Convergence of emissions per capita
Per capita emissions of all countries converge linearly to the same level. To meet the
goal of -30% and -20% (for Annex I group in 2020) a convergence level is needed of 1.5 t
CO2-eq and 3.1 t CO2-eq per capita annually, respectively. The convergence year is
expected to be 2040 and 2050 for the second case.
• The Brazilian historical responsibility proposal
The approach assumes that GHG emissions reduction targets are differentiated
proportionally to the share of individual countries in cumulative GHG emissions from
1990.
• Triptych
GHG emissions of economic sectors are treated in a different way. For example, for
electricity and industrial sectors, a growth of production is assumed with continuous
improvement of efficiency. For domestic sectors, convergence of per capita emissions is
considered.
• Sectoral approach
The underpinning idea of the sectoral approach is to reduce emissions while addressing
competitiveness concerns of all countries. The emissions standard or benchmark for the
same sector over the globe or a group of countries is set. The responsibility to meet the
target could be either passed on to a particular industry sector or remain with the
government.
Source: Höhne et al. (2007)
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Figure 2.2. Annex I reference emissions and emission allowances under different
burden sharing keys on country level. The group of Annex I countries reduces 20%
and 30% below 1990 levels in 2020.
Source: Hohne et al. (2007).

Figure 2.2 illustrates the results of analysis for Ukraine. Red horizontal line indicates GHG
emissions target of the country by 2012 under the Kyoto Protocol. Red dashed line shows
estimated GHG emissions level in 2010. Coloured bars2 represent the change in emissions
allowances from 2010 to 2020 calculated for Ukraine according to potential climate change regime
architectures. It could be noted that emissions reduction target for Ukraine should be larger than
50% from 1990 levels under all considered scenarios. Moreover, in case of 30% sharing burden for
Annex I courtiers, emissions reduction target for Ukraine should be 60% or even larger according
to the majority of examined scenarios of future climate change regimes.
Therefore, a conclusion could be made that Ukraine should take much more ambitious GHG
emissions reduction target than the current official position of Ukraine. The reduction
commitment should be more than half of 1990 emissions levels, which is both demanded by the
civil society of the country and would be more fair in respect of other countries.

2

Uncertainty ranges indicated because different emissions scenarios are considered.
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3. What is the GHG emissions reduction potential for Ukraine?
3.1. First National Communication
The pioneering attempt to quantify emissions projections was undertaken for the First National
Communication of Ukraine (MEPU, 1998). The authors note that it was very difficult to estimate
GHG emissions in the long-run since Ukraine’s economy was in deep crisis in the 90’s. This made it
very challenging to predict when the economic situation would stabilise, and what would be the
annual GDP growth, technological modernisation rate and the scope of implementation of energyefficient and environmentally-friendly technologies. Mathematical models and quantitative
assessment models (e.g., regression analysis, production functions and input-output models),
which are used in developed countries and have been previously used for planning of economic
development of Ukraine, could not be applied for quantification of GHG emissions in a 17-years
perspective from 1998. Therefore, national experts have developed specific mathematical models
and programming techniques. Computational and iterative accounting models have been used for
development of economic forecasts and GHG projections for Ukraine. Optimisation models have
been utilised for analysis of climate change mitigation options. The National Communication
(MEPU, 1998) itself has provided very limited information on the methodology. A more detailed
description is available in the Report on the in-depth review of the first national communication of
Ukraine3 prepared by UNFCCC (2000).

Figure 3.1.1. Key macro-economic indicators for Ukraine by 2015
Source: prepared based on data from First National Communication of Ukraine
(MEPU, 1998).

The communication (MEPU, 1998) provides projections of GHG emissions for the period from 1990
to 2015, which is based on the three socioeconomic scenarios of development of Ukraine. Figure
3.1.1 illustrates key assumptions for the baseline scenario. Macroeconomic indicators have been
also developed for optimistic and pessimistic scenarios. Two scenarios differ primarily by the
assumptions on energy saving. It is about 10-12% higher under the optimistic scenario than the
baseline and approximately 25-30% lower under pessimistic scenario. Comparing the current
3

The review (UNFCCC, 2000) was very helpful to understand methodological approach used in the First National
Communication (MEPU, 1998).
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situation in Ukraine with the forecasts prepared about 10 years ago, it is clear that scenarios were
too optimistic in terms of economic growth of Ukraine. In 2008, GDP was equivalent only to 74%
of 1990 levels (SSCU, 2009) comparing to about 114% by 2010 projected for the baseline scenario.
UNFCCC (2000) expert team prepared an in-depth review on the First National Communication of
Ukraine. The authors analysed different projections of GDP growth and available statistical data
and came to the conclusion that actual GDP level projected for 2015 is likely to be lower than used
for the baseline and even pessimistic scenario. Over-estimated macroeconomic assumptions
resulted in highly unrealistic GHG emissions projections for Ukraine.

Figure 3.1.2. Total GHGs emissions (Tg CE) projections in Ukraine by 2015
Source: prepared based on data from First National Communication of Ukraine
(MEPU, 1998).

Figure 3.1.2 illustrates that GHG emissions4 would amount to 2155 Tg CE6 by 2015, which is about
16% below from the 1990 levels, according to the baseline scenario of economic development.
The emissions would be lower by 15 Tg CE and higher by 25 Tg CE (22% and 6% below 1990) in
case of pessimistic and optimistic scenarios of economic development, respectively. It is obvious
that such emissions levels will not be reached even under the most optimistic scenario of
economic growth since, in 2008, GHG emissions were by 54% below 1990 levels (252 Tg CE) as
reported by the latest GHG Inventory (MEPU, 2010).
The communication provides a summary table with mitigation measures (mainly energy efficiency
in different economic sectors), which would cumulatively result in reduction of 310 Tg CO2, 2.8 Tg
CH4 and 12 Gg N2O annually by 2015. However, the report has not provided an explanation on the
utilised assessment approach. UNFCCC (2000) expert group shaded a light on the methodology
during the review visit. GHG mitigation effects have been estimated utilising bottom-up approach
analysing all technical options available. The experts noted that it is likely that only a small
fraction of technical potential would be realised due to investment deficit and restructuring of
enterprises for which the assessment was prepared.
4

GHG emissions differ insignificantly from the data in National GHG inventories which could be explained by
application of sectoral approach for emissions projections and methodological developments (more detailed
specification of GHG emissions sources and updates of IPCC guidelines).
5
GHG emissions are shown excluding effects of LULUCF.
6
CE stands for carbon equivalent. CE could be converted to CO2 equivalent multiplying the former by 44/12.
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3.2. Second National Communication and Report on Demonstrable Progress under
the Kyoto Protocol
In 2006, Ukraine submitted Second National Communication on Climate Change (MEPU, 2006) and
also Report on Demonstrable Progress under the Kyoto Protocol (MEPU, 2006a), which provided
an overview of climate change mitigating policies and measures, and projections of GHG emissions
by 2030. GHG emissions projections for both reports have been developed based on the Energy
Strategy of Ukraine, which was approved by the Cabinet of Ministers in March, 2006. The strategy
(MFEU, 2006) envisioned three main periods of socioeconomic development of Ukraine. In
particular, a period of innovative reconstruction from 2005 to 2010, a period of accelerated
development of the Ukraine’s service sector from 2011 to 2020 and a period of transfer to a postindustrial society with corresponding changes in economic structure from 2021 to 2030. Three
socioeconomic scenarios have been developed for each period with corresponding requirements
for primary energy consumption, in particular, pessimistic (I), baseline (II) and optimistic (III). Key
assumptions on GDP growth7 of Ukraine for different scenarios and time-period are presented in
the Table 3.2.1.
Table 3.2.1. Ukraine’s GDP during the period from 1990 to 2005 and projections by 2020
Indexes

Past figures
1990
1995
119.2
62.3

2000
56.4

2005
81.7

GDP growth rates
compared to the previous
period, %

-

52.3

90.5

144.8

Average annual GDP growth
rates, %

-

-12.2

-1.95

7.74

GDP per person, USD
thousand

2.3

1.2

1.14

1.73

GDP (in 2005 prices), USD
billion

8

Scenarios
I
II
III
I
II
III
I
II
III
I
II
III

Future periods
2010 2015
94.0 115.0
103.3 133.7
113.5 122.3
115.1 122.3
126.5 129.4
138.9 137.7
3.0
4.5
5.3
5.9
7.8
7.5
2.0
2.6
2.3
3.0
2.5
3.5

2020
136.5
168.2
118.7
118.7
125.8
133.8
3.7
5.2
6.8
3.1
3.9
4.8

Source: Energy strategy of Ukraine by 2030 (MFEU, 2006).
Note: I – pessimistic scenario, II – baseline scenario, III – optimistic scenario.

Figure 3.2.1 illustrates long-term projections of energy consumption. Total primary energy
consumption would grow from 201 million tce in 2005 to 212 and 263 million tce in 2020
according to the pessimistic and optimistic scenarios, respectively. The estimates are based on the
specific energy-intensity indices at the macroeconomic level. Several mathematical methods and
expert estimates have been used to quantify perspective energy consumption. Unfortunately,
detailed information on the methodology is not given. Hence, it is not clear what methodological
assumptions are adopted and what are the limitations of the undertaken approach.

7

Second National Communication also provides assumptions on the structural changes of the economy (see Tables
5.2-5.3, MEPU, 2006). Assumptions on other important macroeconomic indicators are not provided in the report.
8
Preliminary data is given for 2005.
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Figure 3.2.1. Projections of energy consumption by 2030 (million tce)
Source: Energy Strategy of Ukraine (MEFU, 2006).
Note: thermal energy produced by nuclear power stations and thermal energy of the environment
are not shown on the Figure.

It is essential to note that the strategy is highly criticised by national and international exports for
its unrealistic projections of economic growth, increased share of coal in the energy balance and
envisioned construction of new nuclear power stations. In particular, environmental NGO’s
prepared a critical analysis of fundamental provisions of the Energy strategy (NGO “MAMA-86” et
al., 2006) and suggested an alternative non-nuclear concept of development of energy complex of
Ukraine (Geletukha, 2006). The authors of the Overview of the Energy Policy of Ukraine (IEA, 2006)
argue that “its projections seem to be based not on detailed statistical data and models, but rather
on political objectives without economic analysis of whether these objectives are feasible” (IEA,
2006 p. 51).
GHG emissions projections are developed based on three scenarios of economic growth and
energy consumption (MEPU, 2006). All scenarios have incorporated effects from structural and
technological improvements of energy-intensity of the economy. Figure 3.2.2 shows GHG
emissions projections by 2030. In 2020, GHG emissions would be at the level of 571 million tonnes
of CO2-eq or about 38% below the baseline emissions in 1990, according to the baseline scenario.
Under pessimistic and optimistic scenarios, GHG emissions would be approximately 46% and 33%
below 1990 levels, respectively. The largest growth would be observed in the energy sector which
was responsible for about 70% of the total country emissions in 2005.
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Figure 3.2.2. Projected Ukraine’s GHG emissions in percentage to 1990 level for the
scenarios of economic development by 2030
Source: Ministry of Environmental Protection of Ukraine (2006).

Two additional GHG emissions scenarios are developed within the Report on Demonstrable
Progress under the Kyoto Protocol (MEPU, 2006a), which are based on the baseline scenario9 of
macroeconomic development of Ukraine. The first scenario is “without domestic measures”,
which assumes that all relevant state programmes and strategies stimulating energy-efficiency do
not exist, e.g., Comprehensive National Programme of Energy Conservation, Energy Strategy of
Ukraine by 2030. Although the scenario is called “business as usual”, it is highly unrealistic.
Moreover, it must be difficult to estimate GHG emissions levels under a scenario of absence of all
current energy-efficiency incentives and the report does not provide an explanation of the
methodological approach for such assessment. According to UNFCCC guidelines, this scenario
could be called baseline or reference but certainly not “business as usual”. Other two scenarios
are “scenario with domestic measures” and “scenario with additional measures”. The former one
reflects GHG emissions reduction effects of the current government programmes and strategies
and also incorporates effects of steep increases of energy prices and structural changes of the
economy. The latter one includes additional effects obtained from implementation of projects
under the Joint Implementation (JI) mechanism. However, it is questionable whether JI projects
could be considered as “additional measures” since obtained emissions reductions would belong
to countries which invested in development of JI projects in Ukraine.
Figure 3.2.3 illustrates that, in about 10 years, GHG emissions would be roughly at the same level
as in 1990 under the scenario “without domestic measures”. Scenario “with domestic measures”
would deliver GHG emissions reduction of about 350 million tonnes of CO2-eq or approximately by
38% comparing to baseline emissions levels in 1990. Implementation of JI projects would result in
reduction of additional 40 million tonnes СO2-eq. and total GHG emissions would be 43% below
1990 levels.

9

Baseline scenario of socioeconomic development is the same as in the Energy Strategy by 2030. Scenario “with
measures” of the RDP equals to basic scenario of NC2.
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The RDP provides tables which illustrate expected emissions reduction as a result of structural and
technological energy saving measures; however, no explanation is provided how the effects have
been estimated. UNFCCC experts prepared an in-depth review of the Second National
Communication and Progress Report under the Kyoto Protocol (UNFCCC, 2009) and developed
recommendations for the improvement of the future national reports. For example, the experts
advise that reports should contain a detailed description of the policies and measures in nonenergy sectors and methodologies for estimation of GHG projections in these sectors.

Figure 3.2.3. Projected GHG emissions by 2020 for different scenarios of measures
implementation, million tonnes СО2-eq
Source: Ministry of Environmental Protection of Ukraine (2006a).
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3.3. Fifth National Communication
Ukraine has not prepared third and fourth National Communications in time and submitted to the
UNFCCC a Fifth National Communication (MEPU, 2009) which serves as third and fourth, as well. It
should be noted that the quality of the last report is better than of the previous ones and more
detailed explanation is given on the methodology used. It is clearer how macroeconomic forecasts
have been prepared. However, estimation of GHG potential is still not transparent enough. In
particular, a detailed description of the methodology utilised for quantification of effects of
different mitigation measures should be provided.
Macroeconomic forecasts are prepared based on the assumptions of the world economy
development and realisation of internal potential of economy of Ukraine. It has been assumed
that Ukraine would recover from financial and economic crisis during the period from 2009 to
2012; subsequent period from 2013 to 2020 would be a decisive period for restructuring and
reinforcement of positive tendencies of economic and social development. Mid-term projections
of GDP growth are developed utilising iterative analytical methodology based on national
accounts, which is sufficiently described in the NC5. Long-term estimates are based on the longterm projections of demographic growth and potential output for Ukraine and midterm
macroeconomic forecast of Institute for Economic Research and Policy Consulting. Main source of
historical data is State Statistics Committee of Ukraine. Table 3.3.1 illustrates key macroeconomic
indicators. Projections of 8-9% of annual GDP growth anticipated in the NC5 seem to be overoptimistic comparing to about 3-4% estimated for non-EU Eastern European countries in the
World Energy Outlook (IEA, 2010). Moreover, the estimates of economic growth prepared for NC5
are even higher than GDP growth projections under the most optimistic scenario of the NC2
(compare Tables 3.2.1 and 3.3.1). The latter was prepared in 2006 and, therefore, it did not take
into an account financial crisis in 2008-2009.
Table 3.3.1. Dynamics of real GDP and population
Indicator
1990
1995
2000
2005
2007
Real GDP, index,
116
62
57
85
100
2007 = 100
Increment of real
-12.2
5.9
2.7
7.9
GDP to the
previous year (%)
Population
51.6
51.3
49.1
47.1
46.5
(million)
Source: Ministry of Environmental protection of Ukraine (2009)

2010
91

2012
108

2015
138

2020
197

4.0

9.0

8.3

6.5

45.4

44.8

43.7

41.8

Three scenarios have been considered for estimation of long-term emissions projections for NC5.
The first one is “without measures” which deliver emissions cuts. The second one is “with basic
measures” and the last one “with additional measures”. Basic measures refer to the efforts which
will be introduced to improve energy-efficiency and overall efficiency of economic activities and
also implementation of projects envisioned by sectoral and regional programmes. Additional
measures imply activities which have emissions reductions as a main objective of implementation,
e.g., JI projects and voluntary action. Figure 3.3.1 illustrates emissions projections for three
examined scenarios.
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Figure 3.3.1. GHG emissions projections (million tonnes CO2-eq) for Ukraine by 2020
Source: MEPU (2009).

Under scenario “without measures” GHG emissions would stabilise at the level of 755.2 million
tonnes CO2 –eq, which is equal to 18% below 1990 levels. Scenario “with measures” and “with
additional measures would result in 638.1 and 590.9 million tonnes CO2 –eq or (31% and 36%
below 1990), respectively.
The overall methodological approach for estimation of GHG potential used in the latest National
Communication (MEPU, 2009) seems to be quite similar to the approach used in the Report on
Demonstrable Progress under the Kyoto Protocol (MEPU, 2006a). However, the results differ
considerably, and no explanation is given for such a deviation. If to compare figure 3.2.3 and figure
3.3.1 it could be noted that under the “without measures” scenario of the RDP GHG emissions
would reach 1990 baseline by 2020, while the same scenario of NC5 delivers emissions projections
of 18% reduction from 1990. While “with measures scenario” of NC5 would deliver about 10%
lower GHG emissions reductions than the same scenario used for RDP. Interestingly, total effect10
of mitigation measures analysed for RDP is four times higher than for NC5. The question is what
measures have not been considered in the NC5 or what are the methodological differences that
estimated effects are incomparable. Emissions projections of NC5 are different from the estimates
obtained for the NC2 because the latter projections are based on three different scenarios of
macroeconomic development.

10

Total effect considered as the difference between “without measures” and “with measures” scenarios.
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3.4. CTF Investment Plan for Ukraine
In 2009, World Bank prepared an CTF Investment Plan11 (CIFs, 2009a) for Ukraine in cooperation
with National Environmental Investment Agency. The investment plan identifies areas of
Ukraine’s existing strategies and plans which could be co-financed by CTF and describes proposed
utilisation of the resources. The IP includes GHG emissions projections by 2020 and GHG reduction
potential. The estimates are highly indicative since quantification of accurate projections is beyond
the scope of the document. The reason why IP is still included in this paper is because government
officials are constantly referring to the GHG emissions reduction potential provided in the IP to
justify official 20% GHG emissions reduction target of Ukraine, which, in fact, secures the room for
a significant increase of emissions by 2020.
Two scenarios have been developed for emissions projections indicated in the IP, particularly,
Business as Usual (BAU) and Low Carbon Development (LCD) scenarios. The scenarios are
prepared with the reference to the Energy strategy. However, the latter does not have scenarios
with such definitions and provides pessimistic, baseline and optimistic scenarios based on the
anticipated economic growth and energy demand.
GHG emissions projections are quantified applying GHG emissions elasticity12 with respect to GDP,
which has been estimated for Ukraine of 1.16 based on data from 1990 to 2006. It has been
quantified that GHG emissions under BAU would amount to 764 million tonnes of CO2 – eq or
below 17% from the baseline 1990 levels (see Figure 3.4.1). World Bank experts argue that in
about 10 years, GHG emissions would have reached 1990 levels without production decline due to
economic crisis.

Figure 3.4.1. GHG emissions projections for Ukraine under different scenarios
Source: CIFs (2009a).

11

“CTF investment plan is the “business plan” of the MDBs, developed under the leadership of the government, to
assist a county with CTF co-financing in implementing its national development strategies or programs that
include low carbon objectives” (CIFs, 2009 p.3 ).
12
GHG elasticity of GDP reflects the relationship between GDP and emissions levels and could be used to estimate
how change of GDP will influence GHG emissions.
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GHG emissions reduction potential of LCD scenario is quantified utilising Socolow wedges13
approach. In particular, the effects of single mitigation measures identified in the Energy Strategy
(MFEU, 2006) and RDP (MEPU, 2006a) have been deducted from the emissions projections under
BAU scenario. Most of the GHG reduction measures considered are concentrated in the energy
and industry sectors and just a few in housing, communal sectors and agriculture. In case all
examined measures are implemented, a reduction of 136 million tonnes CO2-eq could be achieved
additional to BAU scenario, and total emissions levels would be 32% below 1990 levels. The
methodology applied has a number of problems which are described in the subsequent
paragraphs.
GHG elasticity of GDP could be used to produce indicative estimate of GHG emissions projections
depending on the economic growth of the country, “assuming no change in policy drivers” (CIFs,
2009a p 21.). However, application of GHG elasticity of GDP for quantification of GHG emissions
projections based on scenarios of economic development under the Energy strategy is
methodologically inconsistent because the later anticipates structural changes in the economy and
substantial alterations in the energy policy, e.g., changes in the structure of the energy balance
and improvement of energy-intensity.
If to compare the table on basic indices of electric power development illustrated in the Energy
Strategy (MFEU, 2006 p. 26) and Table 2.1 of the Investment Plan, it is clear that BAU correspond
to pessimistic or worst-case scenario (in terms of GDP growth) and LCD to the baseline scenario of
the Energy Strategy of Ukraine. Table 3.4.1 illustrates BAU and LCD scenarios of electric power
industry development used in IP.
Table 3.4.1. BAU and LCD scenarios of electric power industry development
Actual
2005
Installed
Power
capacity
generation
(GW)
(TWh)
33.5
84.1

BAU
2020

Nuclear Power Plants (NPP)

13.8

88.8

15.8 (17.8)

Hydro Power Plants (HPP)
and Hydro Pumped Storage
Power Plants (HPSP)
Renewable Energy Sources

4.7

12.3

7.5

Power
generation
(TWh)
125.1-135
(115.1)
110.5
(129.6)
13

0 (up to 70
MW)
52.0

0

1.6 (1.1)

185.2

58.4

Thermal Power Plants (TPP)

Total

Installed
capacity (GW)
33.5 (32)

LCD
2020
Installed
Power
capacity
generation
(GW)
(TWh)
37.6
129.9
21.8

158.9

9.6

16.6

1.5

1.6

1.5

250.1 -260
(259.2)

70.6

306.9

Source: CIFs (2009a).
Note: red colour highlights those figures which differ slightly from the Energy Strategy; figures which are used in the
Energy Strategy are indicated in brackets. It is not clear why installed capacity of renewable energy sources have
been increased by 0.5 while power generation remained unchanged.

13

The approach is described in Pacala аnd Socolow (2004).
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It could be noted from the Table 3.4.1 that under LCD scenario installed capacity of TPP is by 4 GW
higher than under BAU scenario. Hence, GHG emissions of LCD scenario seem to be higher since
coal is the main fuel at most TPP in Ukraine. However, the authors argue that increased efficiency
of TPP and GHG emissions reduction measures envisioned in LCD scenario would lead to lower
GHG emissions than in BAU. Nevertheless, the title “low carbon development” is rather misleading
since it conceals increase of coal consumption by 45% in 2020 from 2005 levels as envisioned in
the Energy Strategy of Ukraine (MFEU, 2006).
IP contains other misleading statements such as “Government of Ukraine’s ambitious goal of
keeping emissions 50 percent below 1990 levels, i.e. net zero emissions growth, by 2050” (CIFs,
2009a, p.3). The official target of 20% of GHG emissions reduction by 2020 and 50% by 2050 is far
from being ambitions. Since current emissions levels in Ukraine are below 54.4% from 1990 levels
(as of 2008) (MEPU, 2010), such emissions reduction target secures the room for significant GHGs
increase by 2020. A number of countries are taking much more ambitious targets of real emissions
reduction, e.g., Norway and Switzerland intend to cut domestic emissions by 30% and 20%,
respectively; EU’s collective target is 20% reduction by 2020 from 1990 (Wagner and Amann,
2009).
Energy consumption projections developed for the Energy Strategy of Ukraine (MFEU, 2006) are
based on the baseline, optimistic and pessimistic scenarios of economic growth. However, the
same annual GDP growth rate of 5% from 2011 (1% in 2010) have been used for both BAU and LCD
scenarios considered in the IP (CIFs, 2009a). Hence, it is not clear why LCD scenario envisions
increase of installed capacity and power generation by 12.2 GW and 57-47 TWh per year,
respectively. The report provides the explanation that electricity exports would be amplified.
However, Energy Strategy anticipates that only 15-20 TWh of electricity would be sold for exports
annually by 2020. Considering that electricity grid of Ukraine is connected to just a few
neighbouring countries, it is questionable that up to 19% of electricity power in 2020 could be
exported. Another issue is that economic and environmental costs of building new power stations
should be considered prior to planning significant increase of electricity exports.
Considering all the problems discussed above, a conclusion could be made that GHG emissions
projections and reduction potential indicated in the Investment Plan is methodologically
inconsistent and should not be used to provide the rational for official emissions reduction target
of Ukraine.
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3.5. Research Project on the Analysis of GHG Emissions Reduction Potential from
2012
In 2009, the government of Ukraine has funded a research project on the analysis of GHG
reduction potential from 2012, which aimed to develop macroeconomic and sector forecasts for
Ukraine, estimate baseline scenarios and analyse GHG mitigation measures and GHG emissions
reduction potential from 2012 (NAU, 2009).
Macroeconomic projections under optimistic and pessimistic scenarios are developed by the
Institute for Economics and Forecasting NAS of Ukraine. Optimistic scenario could be identified as
the one with stable economic growth based on radical structural changes, innovative and
investment factors. It is expected that the GDP growth would be about 5.2 – 6.5% under this
scenario. Pessimistic scenario could be characterised with unstable economic growth based on the
existing institutional structure of the economy and increase of share of resource exports. The
scenario assumes that inconsistent structural policy would be continued, and deficit of investment
resources to introduce essential structural changes would be felt. Average annual GDP growth
rate is projected to be around 3.5% during the period 2012-2020 under the pessimistic scenario.
Key indicators for both scenarios are illustrated in the table 3.5.1
Table 3.5.1. Macroeconomic indicators for Ukraine by 2020
Indicator

GDP (% from the
previous year)
Population
(thousand)
Employment,
(% of population at
the age of 15-70)

2009

2010

2012
opt.
pessim.
scenario
scenario

2015
opt.
pessim.
scenario
scenario

2020
opt.
pessim.
scenario
scenario

estimate

projections

86.5

101.5

109.0

104.3

106.5

105.2

106.3

45963

45730

45407

45352

44872

44654

43520

43370

57.8

58.7

59.5

59.0

59.8

59.2

59.9

59.3

104.9

Source: NAU (2009).

Methodology for estimation of GHG emissions reduction potential is based on the development of
approaches used in the First national communication on climate change (MEPU, 1998). Technical
potential of GHG emissions reduction is estimated as the difference of GHG levels between a year
for which estimate is undertaken and the baseline year. At the first step, GHG emissions are
quantified for main economic sectors and the economy overall for the baseline year. At the next
stage, alternative options for development of economic sectors are considered which will result in
emissions reduction in the perspective. Investment constrains have not been considered for
analysis in different mitigation measures. Several models are used for analysis of development
options for different economic sectors (NAU, 2009).
Baseline emissions levels for optimistic and pessimistic scenarios are quantified utilising two
approaches, in particular, sectoral and the one based on the dynamics of GDP. Sector-based
approach has used emissions coefficients from GHG Inventory of Ukraine. GHG emissions of each
sector are quantified proportionally to production levels of the sector. Emissions coefficients are
kept constant over time. The GDP-based approach is designed in a similar way as the previous one,
but emissions coefficient are computed for the economy overall. The authors claim that an
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assumption on fixed technical coefficients corresponds to the “business as usual” scenario.
However, “business as usual” should reflect technological modernisation, which is occurring
naturally and result in the decrease of emissions per unit of output over time (if no significant
changes in the energy supply are taking place). In particular, carbon intensity of Ukraine’s
economy has decreased from 1.39 in 2002 to 0.91 kg CO2/95 US$ PPP in 2008 (IEA, 2004; 2010).
Figures 3.5.1 and 3.5.2 show estimated baseline GHG emissions for pessimistic and optimistic
scenarios, respectively. GDP-based approach delivered much lower emissions projections than
sectoral method. The latter methodological approach computed projections under which GHG
emissions are growing by 1.36 and 1.15 times higher than GDP under optimistic and pessimistic
scenarios, respectively (Galperina et al., 2010). However, the analysis of real trends of GHG
emissions and GDP shows the opposite (see Figure 3.5.3). According to the World Bank (2010),
GDP has increased by about 70% from 2000 to 2008 while GHG emissions only by about 8% for the
same period (MEPU, 2010).

1000
900
800
700
600
500
400
300
200
100

sectoral approach
GDP-based approach
emissions in 1990
official emissions reduction target (-20%)

0
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure 3.5.1. Baseline projections of GHG emissions (million tonnes CO2-eq,
excluding LULUCF) for pessimistic scenario estimated utilising sectoral and
GHG-based approach.
Source: NAU (2009).
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Figure 3.5.2. Baseline projections of GHG emissions million tonnes CO2eq (excluding LULUCF) for optimistic scenario estimated utilising sectoral
and GHG-based approach
Source: NAU (2009).
20

A Review of Studies on GHG Reduction Potential for Ukraine

National Ecological Centre of Ukraine

2010

Figure 3.5.3. GHG emissions and GDP trends for Ukraine over the period from 1990 to 2008
Source: prepared based on the data of World Bank (2010) and National GHG Inventory
(MEPU, 2010).

The authors explain the difference in results obtained utilising GDP-based and sectoral approach
by improper methodology used in the GHG Inventory for estimation of GHG emissions from
stationary sources. More detailed explanation on the specific nature on problems identified in the
Inventory is not provided. The authors came to the conclusion that sectoral approach delivered
overestimated projections. Hence, GDP-based projections are used as the baseline.
Technical potential of GHG emissions reduction is estimated for optimistic and pessimistic
scenario at the level of approximately 196 and 146 million tonnes CO2-eq, respectively. In case all
technical potential is actualized by 2020, annual GHG emissions levels would be stabilised at the
level of approximately 603 and 52414 million tonnes CO2-eq (or -34% and -43% from 1990 levels)
for optimistic and pessimistic scenarios, respectively. It is stated in the report that only
economically feasible technological measures are analysed. However, the authors came to the
conclusion that only 70% of the estimated technical potential could be utilised15. Unfortunately,
no explanation is provided why 70% of potential is attainable and the rest 30% is not though all
measures considered are economically feasible. Moreover, GHG reduction measures are described
in rather broad terms. It is often unclear what exactly technologies are employed and how the
effects are estimated.

14

Technical potential is deducted from the baseline emissions projections.
It is stated in the report that in case 70% of GHG reduction potential is realised by 2020, GHG emissions would
stabilise at the level of 17-20% and 32-33% below 1990 levels (including LULUCF) for optimistic and pessimistic
scenarios of economic growth, respectively. However, it is not clear how these figures are calculated because 70% of
technical potential would mean 137 and 102 million tonnes CO2-eq for optimistic and pessimistic scenarios,
respectively. Hence, GHG would stabilise at the level of -29% and -39% (including LULUCF) for optimistic and
pessimistic scenarios, respectively.
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3.6. IIASA’s Project on GHG Potentials and Costs for Annex I Countries
International Institute of Applied System’s Analysis (IIASA)16 developed GAINS model17 which
allows consistent comparison of mitigation measures for different Annex I countries. The
methodology has used exogenous economic forecasts and GHG data from National Inventories,
which are the basis for estimation of baseline GHG emissions projections. GHG emissions
reduction potential is calculated for each economic sector in each country (bottom-up
approach18). Mitigation costs are calculated based on specific conditions of different countries.
The model identifies portfolio of measures which are the most economically efficient and provides
marginal abatement cost curves, which enable comparison of GHG emissions reduction potentials
and costs for different countries. The methodology incorporates all 6 GHG of the Kyoto Protocol
(CO2, CH4, N2O, HFCs, PFCs, SF6) and all anthropogenic sources of emissions (energy, industrial
processes, agriculture, waste and LULUCF). Moreover, the approach allows quantitative estimation
of the effects of GHG mitigation measures on other air pollutants (Amann et al., 2009).
In contrast to national studies on GHG potential which have not included limitations of the
approaches utilised, methodology report (Amann et al., 2008) of IIASA’s project has described a
number of limitations which should be considered while interpreting the results. In particular,
GAINS model have not considered behavioural responses of the population, implementation costs
(e.g., for education, monitoring and verification of mitigation programs), capital constraints, etc. It
should be noted that these limitations are common for all bottom-up studies. Constrains could be
overcome by top-down approaches which are based on macroeconomic theory, econometric and
optimization techniques (ibid). However, overview of the results obtained from the bottom-up and
top-down models presented in the Fourth Assessment Report of the IPCC (Barker et al., 2007)
delivered the evidence that these approaches, in general, produce comparable results.
In principle, only publicly accessible data which is also consistent with international trends are
used in the analysis. IIASA has cooperated with national experts to validate input data and specific
assumptions for particular countries. Dr. Borys Kostyukovskyy and Dr. Sergiy Shulzhenko from the
Institute of General Energy have validated input data for Ukraine (Amann et al., 2009).

16

International Institute for Applied Systems Analysis (IIASA) has been established in 1972 as a research institution
that is undertaking policy-oriented studies which are either too complex or too large to be tackled by one country or
academic discipline. For example, such problems like climate change, which could be resolved only through
international cooperation, or such problems which are relevant for many countries and should be solved at the
national level, e.g., energy security, population aging, and sustainable development. IIASA is funded by national
member organisations in Africa, Asia, Europe and North America. National Academy of Sciences of Ukraine is also a
member organisation. The institute is absolutely independent and does not pursue any political and national interests.
Source: http://www.iiasa.ac.at/docs/IIASA_Info.html
17
GAINS stands for “Greenhouse gas – Air pollution Interactions and Synergies”. The GAINS model is an extension of
its precursor RAINS (Regional Acidification INformation and Simulation), which was previously used at the
international negotiations to identify economically-efficient strategies of air pollution control. In particular, the model
helped to achieve more economically-efficient agreement (Oslo Protocol) on SO2 emissions reduction between 33
European countries (Hordijk and Amann, 2007). A detailed description of the GAINS model is available from Klaassen
et al. (2005).
18
Bottom-up studies depict the reality by aggregating the effects from different activities and measures, considering
technological, engineering and cost details (IIASA, 2008).
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The baseline emissions scenarios are developed
based on the projections of economic
development and energy consumption of the
World Energy Outlook (IEA, 2009) and
agricultural projections of the Food and
Agriculture
Organization
(FAO,
2002).
International Energy Agency prepares energy
projections assuming that current trends in
autonomous energy improvements will be
continued in the future. In other words,
technologies will be more efficient in 10 years
time than today and, therefore, GHG emissions
per industrial GDP would be lower. In addition,
GAINS
baseline
emissions
projections
Figure 3.6.1. Macro-economic assumptions for
incorporate effects of mitigation measures
Ukraine
which are already introduced (Wagner and
Source: IIASA (2010).
Amann, 2009). Figure 3.6.1 shows macroeconomic assumptions developed for Ukraine
on population growth, GDP, primary energy and livestock until 2020 relative to 1990.
Figure 3.6.2 illustrates different GHG intensity indicators for Ukraine. The bars on the graphs
illustrate the range of intensities for all Annex I countries and squares show intensities for Ukraine.
It could be noted that GHG emissions per capita and CO2 per capita from the road transport and
households are the lowest among Annex I countries. Although intensities are expected to grow
slightly by 2020, indicators will still remain the lowest in Annex I group. In contrast, GHG intensity
of industrial GDP of Ukraine is the highest and expected to drop by a third till 2020.

Figure 3.6.2. GHG Intensity indicators for Ukraine
Source: IIASA (2010).

Figure 3.6.3 illustrates previous trends and GHG projections by 2020 for different emissions
sectors of Ukraine. It could be noted that GHG emissions are expected to increase only slightly and
reach the level of 422 million tonnes of CO2 – eq by 2020. In fact, the baseline emissions scenario
in 2020 is at the level of 54% from 1990. This estimate is much lower than in other papers because
the authors have explicitly considered energy-efficiency and technological improvements which
are taking place over time (see Figure 3.6.2 on GHG intensity of the GDP).
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Figure 3.6.3. GHG emissions by sector for Ukraine
Source: IIASA (2010).

Figures 3.6.4 and 3.6.5 illustrate GHG reduction potential and costs of Ukraine. Figure 3.6.4 shows
marginal abatement cost curve. Emissions reduction targets relative to 2005 and 1990 levels are
illustrated at the top and the bottom of the figure, respectively. At the left side of the horizontal
axis, baseline emissions levels are shown (422 million tonnes CO2-eq) and, at the right side,
potential GHG emissions reduction. The red line shows how marginal abatement costs (EUR/tCO2eq) are growing in response to higher emissions reduction targets. It should be noted that
emissions cuts of about 56% from 1990 (or 5% from 2005) imply negative costs or close to zero.
This reflects mitigation measures which pay for themselves over the life cycle, e.g., insulation of
recently built apartments, and also measures which deliver cost savings. Maximal GHG reduction
potential (of technologies examined) is 136 million tonnes CO2 – eq, which means 32% of GHG
emissions reduction from the baseline to the level of 286 million tonnes CO2 – eq (approximately
69% reduction from 1990 levels).
Figure 3.6.5 illustrates mitigation costs for the economy as a whole as a function of GHG emissions
relative to 1990 levels (at the bottom) and to 2005 levels (at the top). Total costs at the vertical
axis are indicated relative to projected GDP levels in order to compare this indicator across
different Annex I countries. Costs for emissions reductions incorporated in the baseline have not
been considered. The cost curve first drops below zero because of negative mitigation costs and
then rises gradually reflecting the costs of achieving greater emissions cuts. In fact, GDP could
even increase slightly if certain mitigation measures are introduced to keep emissions levels of
57% below 1990 levels as a result of cost savings obtained. Ukraine can stabilise its emissions at
the level of 65% below 1990 at the cost of 1.8% of GDP.
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Figure 3.6.4. Marginal abatement cost curve for Ukraine
Source: IIASA (2010).

Figure 3.6.5. Total GHG mitigation costs
Source: IIASA (2010).
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4. Conclusions and policy implications
A number of studies have been analysed in this paper, which have been previously carried out to
estimate future GHGs emissions projections and reduction potentials (see Table A.1). The
pioneering assessment, which has been prepared for the First National Communication, delivered
GHG emissions projections of 6-22% (depending on the scenario) lower than 1990 levels by 2015.
The most recent National communication estimated GHG emissions at the level of 18-36% below
the baseline by 2020. Other studies have produced yet another set of results. However, the
majority of the papers estimated that GHG emissions reduction potential is larger than an official
emissions reduction target of Ukraine (see Figure A.1 and Table A.1). Moreover, independent
study by IIASA estimated a baseline emissions projection by 2020 of about 54% below 1990 which
is equal to current emissions levels. Thus, the official GHG reduction target of Ukraine for the postKyoto period is not underpinned by accurate GHG emissions projections and estimates of
economically feasible reduction potential. The country could easily take a much more ambitious
emissions reduction target than suggested by government officers.
A common drawback of all official reports, prepared or funded by the government bodies of
Ukraine, is that methodological approach is highly non-transparent which makes it difficult and
even impossible to scrutinise obtained results. However, this kind of studies, which have serious
environmental, socioeconomic and political implications, should be fully transparent, and all
technical reports with detailed methodological steps and assumptions should be publicly
accessible. It is extremely important for the reports to be treated as trustworthy by all
stakeholders involved in energy and climate policy making. Moreover, transparent methodology
will facilitate effective discussion between academics and stakeholders and development of the
best approach for quantification of GHG potentials and costs.
Another important limitation of most of the studies prepared after 2005 is that methodological
approach is based on the Energy strategy of Ukraine by 2030. It is clear that the Energy strategy
was chosen as the basis for estimates because the energy sector is the main source of GHG
emissions in Ukraine. However, the strategy has a number of important problems, which, in fact,
undermine accuracy and usefulness of all obtained results on emissions projections. In particular,
overestimated energy consumption and change of energy balance structure to fulfil political goals
lead to unrealistic GHG emissions scenarios by 2020. The strategy was criticised by both national
and international experts immediately after it was released to the public. Nowadays, it is
considerably outdated since assumptions on macroeconomic indicators based on 2005 data
absolutely do not reflect present reality, especially, after the economic crisis, which resulted in
substantial decline in production and energy use. Government officials understand that it is
essential to update and reconsider Energy strategy and the revision was initially planned for 2010
but had not been undertaken by the end of the year.
Another important issue for quantification of the GHG emissions projections is the estimation of
the “business as usual” scenario which should reflect emissions levels without specific state
policies (additional to measures which are already implemented or introduced). Analysis of GDP
growth and GHG emissions trends revealed the evidence that the latter are growing much more
slowly that the economy of Ukraine because of technological modernisation and structural change
which is naturally happening without specific government interference in energy and climate
policy. Hence, autonomous technological change should be included for accurate projections of
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energy consumption and GHG emissions. However, analysis of the previous studies on GHG
potential has shown that there are some problems with understanding what “business as usual”
emissions scenario should reflect. Moreover, a number of other specific problems of individual
studies have been revealed which are discussed in the report.
A good example of high quality transparent study is an independent study on GHG potentials and
costs for Annex-I countries prepared by IIASA. The report has revealed the evidence that Ukraine
could stabilise GHG emissions levels by 2020 at the level of -57% below 1990 at the negative
economic cost. GAINS model and the overall methodological approach are described in detail in
several technical reports; input data was verified by national experts and is freely accessible
online. Nevertheless, government officials do not trust obtained results of IIASA’s project and
refuse to take them into account in energy and climate policy making of Ukraine.
Considering all the problems with previous national estimates of GHG potential for Ukraine, it is
clear that these studies could not guide energy and climate policy of Ukraine. Research project of
much better quality is required to underpin climate policy of the country. In 2010, EBRD initiated a
project on estimation of emissions reduction potential and costs. It is a great challenge to deliver
accurate estimates on GHG projections and reduction potential in the absence of any reliable
documents on the prospective energy consumption of Ukraine. Nevertheless, we hope that the
expertise of consulting companies involved in the project and reliable local partners will enable
preparation of a high quality study.

5. Recommendations
• National Communications should comply with specific guidelines of the UNFCCC (2000a),
especially, in the methodology section. In particular, detailed description should be provided on
the modelling techniques used in the report, key assumptions and limitations of the approach. In
addition, overlapping effects and synergies of different policies and measures should be
estimated, and sensitivity analysis of the results to changes in key assumptions should be
provided.
• Environmental Investment Agency and Ministry of Environmental Protection of Ukraine should
ensure consistency in all reports prepared or financed by the government bodies. A clear
explanation should be provided on the differences of obtained results and assumptions used in
the methodologies of previous studies.
• Government should involve national experts to examine in detail all independent studies
relevant for energy and climate policy of Ukraine so that the government could accept the
conclusions and benefit from the recommendations prepared by international experts.
•Subsequent estimates of GHG potential in Ukraine should not be based on the existing Energy
strategy; an alternative approach should be developed instead. Otherwise, obtained results would
be outdated and irrelevant.
•It would be exceptionally useful to consider not only technical potential assessed in the previous
studies, but also to examine effects of specific climate and energy policies, e.g., carbon tax and
emissions trading.
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Appendix A. Comparison of studies on GHG reduction potential

Figure A.1. Comparison of different estimates on GHG emissions reduction potential for Ukraine
Source: prepared based on different studies on GHG reduction potential for Ukraine indicated in Table A.1.
Note: GHG emissions scenarios illustrated without taking into an account effects of LULUCF.
Scenario “without measures” of the RDP is not shown on the figure since it projects GHG emissions
almost at the same level as in 1990.

At the vertical axis, GHG emissions reduction potential in 2020 (in % below 1990) is indicated
according to estimates of different studies illustrated at horizontal axis. Dark blue bars represent
scenarios with the lowest GHG reduction potential which is usually either “business as usual” or
pessimistic scenario of economic growth; light blue bars indicate scenarios with larger GHG
reduction potential. For example, it is estimated for the Fifth national communication (NC5) that
under scenario “without domestic measures” GHG emissions would stabilise at the level of -18%
below 1990; “with measures” and “with additional measures” scenarios would deliver GHG
emissions of -31% and -36% of 1990 levels, respectively. Red dashed line indicates official
Ukraine’s GHG reduction target of -20% (from 1990 levels) by 2020. Blue dashed line illustrates
current GHG emissions levels of -54% from 1990 levels. See table A.1 for more detailed
comparison of examined scenarios and results of different studies.
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Table A.1. Comparison of different estimates on GHG emissions reduction potential for Ukraine
Title and
authors

Examined scenarios

GHG emissions levels in 2020 and GHG
emissions reduction potential

First National
Communication
on Climate
Change of
Ukraine (MEPU,
1998)

Three scenarios of macroeconomic
development are considered: baseline,
optimistic and pessimistic. For baseline
scenario, GDP equals to 135% of 1990
levels in 2015. Optimistic and pessimistic
scenarios differ primarily by the
assumptions on energy saving. For
optimistic scenario energy-saving is about
10-12% higher than in the baseline and for
pessimistic about 25-30% lower.

Baseline scenario: GHG emissions are at
the level of 215 Tg CE by 2015 or about
16% below 1990 levels (excluding
LULUCF). The emissions would be lower by
15 Tg CE and higher by 25 Tg CE (22% and
6% below 1990) in case of pessimistic and
optimistic scenarios, respectively.

Second
National
Communication
on Climate
Change of
Ukraine (MEPU,
2006)
Report on
Demonstrable
Progress under
the Kyoto
Protocol
(MEPU, 2006)

Scenarios are developed based on the
Energy Strategy of Ukraine by 2030.
Pessimistic scenario: average GDP growth
rate – 4% annually;
baseline: 5.5% GDP growth annually;
optimistic: 7.3% GDP growth annually.

Three scenarios are developed based on
the baseline scenario of the Energy
Strategy of Ukraine by 2030.
Scenario “without domestic measures”,
which assumes that all relevant state
programmes and strategies stimulating
energy-efficiency do not exist, e.g.,
Comprehensive National Programme of
Energy Conservation, Energy Strategy of
Ukraine by 2030.
Scenario “with domestic measures”
reflects GHG emissions reduction effects of
the current government programmes and
strategies and also incorporates effects of
steep increases of energy prices and
structural changes of the economy.
Scenario “with additional measures”
includes additional effects obtained from
implementation of projects under the Joint
Implementation mechanism.
Fifth National
Three scenarios: “without measures”,
Communication “with measures” and “with additional
on Climate
measures” similar to RDP. GDP growth rate
Change of
was used the same for all scenarios of
Ukraine (MEPU, 7.5% on the average from 2010 to 2020.
2009)
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Mitigation measures would result in
reduction of 310 Tg CO2, 2.8 Tg CH4 and 12
Gg N2O annually by 2015.
Pessimistic scenario: 501.3 GHG million
tonnes CO2-eq or 46% below 1990 levels;
baseline scenario: 571.3 GHG million
tonnes CO2-eq or 38% below 1990 levels;
optimistic scenario: 621.4 GHG million
tonnes CO2-eq or 33% below 1990 levels.
Scenario “without measures” projects
GHG emissions about at the same level as
in 1990.
Scenario “with measures” – GHG
emissions of 570 million tonnes CO2-eq. or
about 38% below 1990 levels.
Implementation of JI projects would result
in reduction of additional 40 million
tonnes СO2-eq. and emissions levels 43%
below 1990 levels.

Scenario “without measures”: emissions at
the level of 755.2 million tonnes CO2 –eq,
which is equal to 18% below 1990 levels.
Scenario “with measures”: emissions at
the level of 638.1 million tonnes CO2 –eq,
emissions at the level of 31% below 1990.
Scenario “with additional measures”: GHG
emissions at the level of 590.9 million
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Research
project on
analysis of GHG
emissions
reduction
potential from
2012 (NAU,
2009)

Optimistic scenario could be identified as a
scenario with stable economic growth
based on the radical structural changes,
innovative and investment factors. It is
expected the GDP growth would be about
5.2 – 6.5% under this scenario. Pessimistic
scenario could be characterised as
unstable economic growth based on
existing institutional structure of the
economy and increase of share of resource
exports. Average annual GDP growth rate
is projected to be around 3.5% during the
period 2012-2020.

CTF Investment
Plan for
Ukraine (CIFs,
2009a)

Scenarios are developed based on the
Energy Strategy of Ukraine. “Business as
usual” (BAU) scenario almost equal to
pessimistic scenario of the Energy
Strategy. “Low carbon development” (LCD)
scenario corresponds to baseline scenario
of the Energy Strategy. GDP growth rate is
the same for both scenarios: 1% in 2010
and 5% from 2011.
Baseline scenario assumes autonomous
energy-efficiency improvements and takes
into an account effects from already
committed mitigation measures. In 2020,
GDP is equal to 145% of 1990 levels.
Estimation of GHG emissions reduction
potentials and costs is based on analysis of
available technologies and national
circumstances of Ukraine.

Potentials and
costs for GHG
mitigation in
Annex I
countries
(IIASA, 2009)
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tonnes CO2 –eq, which is equal to 36%
below 1990.
For optimistic scenario: baseline GHG
emissions of 799 million tonnes CO2-eq;
GHG emissions at the level of 603 million
tonnes CO2 –eq (excluding LULUCF) or 34%
below 1990 levels in case all potential is
actualised. Mitigation measures could
potentially deliver GHG reduction of 196
million tonnes CO2 –eq.
For pessimistic scenario: baseline GHG
emissions of 669 million tonnes CO2-eq;
emissions are at the level of 524 million
tonnes CO2 –eq or 43% below 1990 levels
in case all potential is realised. Mitigation
measures could potentially deliver GHG
reduction of 146 million tonnes CO2 –eq.
BAU scenario – emissions at the level of
764 million tonnes of CO2- eq (17% from
the 1990 levels) in 2020. LCD scenario:
emissions of 628 million tonnes CO2-eq
(32% from the 1990 levels) in 2020.

Baseline scenario: emissions at the level of
422 million tonnes CO2 – eq or 54% below
1990 levels. Maximal GHG reduction
potential (of technologies examined) – 136
million tonnes CO2 – eq, which means 32%
of GHG emissions reduction from the
baseline to the level of 286 million tonnes
CO2 – eq (69% reduction from 1990 levels).
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