
Climate Change
Europe and Central Asia are no different from other parts of the
world: they face challenges of climate change mitigation and
adaptation, and of introducing the institutional frameworks
needed to attract carbon finance under the Kyoto Protocol. But
some of the climate change implications for this region are dif-
ferent. Many of these countries stand outside the international
definitions determining who is, and is not, obliged to reduce
carbon emissions. Thanks to their sudden and sharp reductions
in production and energy use in the 1990s, many of these states
experienced large declines in greenhouse gas emissions, even
without significant mitigation efforts. Yet, some of the region’s
poorest countries continue to emit very large amounts of
greenhouse gases per dollar of GDP.

The Central Asian countries are particularly vulnerable to cli-
mate change, as melting glaciers pose long-term threats to
water supplies on which some 55 million people, irrigated agri-
culture, and hydroelectricity infrastructure depend. Rising tem-
peratures and aridity could worsen problems of desertification,
land degradation, and falling crop yields. As one of the world’s
largest ‘carbon sinks’ in terms of forest cover and soil sequestra-
tion, Russia could likewise benefit from reforms to global gover-
nance mechanisms that would reward carbon sequestration as
well as reductions in carbon emissions. However, Russia could
also be one of the countries most vulnerable to the effects of cli-
mate change, as melting permafrost is releasing methane and
destroying housing and transport infrastructure. 

This issue of Development and Transition presents the chal-
lenges posed by climate change for the region. Andrei Belyi
points out that, while Russia’s vast expanses provide ideal con-
ditions for biofuels, renewable energy constitutes less than 
1 percent of the national energy balance. An inadequate legal
framework, administrative barriers, and public indifference

continue to limit prospects for renewables in Russia. Jeffrey
Chanton and Katey M. Walter explain how warming tempera-
tures are ‘unplugging’ Siberia’s deep freeze of stored carbon
and methane–with potentially disastrous climate-change con-
sequences. The best form of mitigation in Russia, argues
Roderick Kefferpütz, would be investments in energy efficiency.
In addition to reducing Russia’s carbon footprint, these would
increase Russia’s economic competitiveness.

Renat Perelet observes that melting glaciers, the desiccation
of the Aral Sea, and this past winter’s collapse of Tajikistan’s
electricity infrastructure underscore the links between climate
change, water, energy security, and development in Central
Asia. Edil Bogombayev and Ularbek Mateyev argue that biofu-
el usage should be increased, to improve access to electricity
and soil quality in Kyrgyzstan’s mountainous regions.
Gennady Doroshin explores the links between boosting
renewables and regulatory reform in the power sector–and
describes reforms under way in Kazakhstan. Susan Legro,
Darko Znaor, and Seth Landau focus on the significance of
agriculture in an EU accession country like Croatia, both as a
source of reductions in greenhouse gas emissions and as an
area for adaptation.

Thomas Legge argues that short-term tensions between food
and fuel should not divert attention from biofuels’ potential in
the region as a whole. Marina Olshanskaya and Ben Slay
describe how stronger legal and regulatory institutions are
needed before the promises of carbon finance can be real-
ized. Gábor Takács assesses carbon finance projects in the
region and finds that they have yet to generate significant
development benefits. In sum, while it is clear that the climate
change implications for this region are immense, the issues of
mitigation and adaptation pose equally huge policy chal-
lenges.
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Renewables in Russia:
Huge Potential Within
an Unfinished Legal
Context

Andrei V. Belyi

Increases in world oil prices have focused attention on
renewable energy technologies. In January 2008 the
European Commission proposed a directive that
would require a 10 percent minimum target for the
market share of biofuels in 2020 in the EU Member
States. Russia’s territorial expanse of arable land pro-
vides ideal conditions for biomass production for both
biofuels and heat generation, which could be export-
ed to the EU. Russia has over 20 million hectares of
available unused farmland and could produce huge
amounts of feedstock for biofuels and other biomass
technologies.

Two important exhibitions and congresses on bio-
mass technologies took place in April 2008 in the Saint
Petersburg and Khabarovsk international fairs. Both
events demonstrate the keen interest of Russian busi-
ness in biomass production. Participants at the St.
Petersburg congress emphasized the export potential
of the new biomass gasification and liquefaction tech-
nologies. Participants recognized Russia’s capacity for
significant biofuel production. In addition, many par-
ticipants pointed to the huge level of wood exports,
which could be rationalized by new pellet technolo-
gies. The aim of the fair in Khabarovsk was to create a
network for the exchange of information on technolo-
gy implementation. In addition to the above-men-
tioned events, Russian biomass producers founded a
producers’ interest group: the Union of Bioenergy
Producers. 

Incentives to produce clean energy
Russian biomass producers hope to take advantage of
the opportunities arising from the increased attention
to biomass technologies in the EU. They also aim to
get Emission Reduction Units from Joint
Implementation projects under article six of the Kyoto
Protocol. The Joint Implementation mechanism enters
into force this year and therefore provides new finan-
cial incentives for clean-energy investments. 

However, biomass production must be accompanied
by clear and consistent forestation policies. If such
policies fail, biomass production does not represent

an attractive proposition from a carbon-balance per-
spective. As far as other renewable energy technolo-
gies are concerned, there is an abundance of ideas
from entrepreneurs. Their enthusiasm is based on the
potential for various renewable energies in the
remote regions of Russia. Non-electrified zones still
exist in the Russian Arctic, the Kola Peninsula, Sakha
Republic, Magadan region, Kamchatka, and Sakhalin.
These off-grid territories use mainly diesel and petrol
generators and often experience supply shortages.
The unmet electricity demand could be satisfied by
the construction of decentralized environmentally
friendly power plants. In particular, decentralized heat
and power generation from 1.5-2 kilowatt (kW)
installed capacity could be beneficial for small con-
sumers in those regions. 

About a dozen companies are already active in the
promotion of wind turbines, and eight companies are
producing photovoltaic cells. Some regional authori-
ties are active in renewable energy investments: the
Kalmyk government’s agreement with Falkon Capital
of the Czech Republic should result in the first wind
park in Russia. Among Russia’s biggest success stories
is the Mutnovka geothermal power plant in
Kamchatka, which has 50 megawatts (MW) installed
capacity. 

Barriers to the promotion of renewable energy
There are four key barriers to the promotion of renew-
able energy technologies in Russia. The first is legal.
Russian law does not provide sufficient mechanisms
for renewable energy promotion. A draft law on
renewable energy has been pending since 1998.
Although there is still no specific renewable energy
legislation, the Russian strategy of 2006 for energy
efficiency mentions the importance of renewable
decentralized applications. A November 2007 amend-
ment to the ‘Electricity Law’ of 26 March 2003 stipu-
lates that the government may decide to establish
special certificates for renewable energy producers or
special tariffs for access to the wholesale markets for
the electricity generated by renewable technologies.
The government also sets the tariff for renewable-
energy generated electricity in order to set a balanced
price, which does not create unfavourable conditions
for costly technologies. Unfortunately, there are still
no provisions regarding licensing, land-use, and the
installation of capacities for renewable energy. 

Moreover, biomass gasification and liquefaction tech-
nologies are not addressed within the framework of
the new Electricity Law. Support for biomass energy
encounters tough competition from oil and gas pro-
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ducers. Investors tend to support the short-term gains
of petroleum export. Moreover, the Russian political
elite does not pay much attention to greenhouse gas
emissions abatement in spite of a very highly energy-
and carbon-intensive economy. 

The second barrier is the weakness of market mecha-
nisms in support of renewable technologies. The lib-
eralization of the electricity sector did not create
strong market mechanisms for renewables. The
power market regulator – the Trading System
Administrator – regulates tariffs via an open-tender-
ing procedure. In 2000, the electricity price for indus-
trial users was about 15 EUR/MW per hour. In the
aftermath of the electricity-sector restructuring, the
average wholesale price for industry was raised to
about 26-27 EUR/MWh1 and in 2007 to about 33
EUR/MWh. This is still below renewable electricity
generation costs, however, which start at 60
EUR/MWh. This makes us doubtful about the growth
in their share of Russia’s energy balance. 

A government decree of 31 August 2006 on ‘the func-
tioning of the wholesale market’ establishes a frame-
work for setting non-subsidized prices for electricity
for large consumers. The Competition Law of 26 July
2006 also emphasizes non-discriminatory access to
the distribution network and trade administrator serv-
ices. The tariff level and
the existing legal frame-
work do not incentivize
renewable energy access
to wholesale markets,
while power-market liber-
alization places the future
development of renew-
ables in an even more dif-
ficult position. 

In the context of power-
market reforms, Russia
can borrow best practices
for renewable energy pro-
motion. In many western
countries, market mecha-
nisms contributed to the
cost-competitiveness of
electricity and heat gener-
ation from renewables.
Russia, however, might
not be ready to introduce
feed-in tariffs, which can
represent a heavy burden
on the network system

operator. Under-investment in transmission capacity
risks an increase in prices once the feed-in tariffs are
introduced. Nevertheless, Russia has appropriate con-
ditions for the use of green and white certificates.
Green certificates are attributed to the green power
producers and white certificates are attributed to
Joint Implementation projects. In both cases, there is
potential for the commercialization of the relevant
renewable technologies. In the current context,
Russian involvement in Joint-Implementation projects
can encourage investment in renewable energy appli-
cations. 

Institutional support needed
The third barrier is administrative. Russia’s institution-
al framework is still inappropriate for renewable ener-
gy promotion. The complexities of Russian federalism
create difficulties in attributing licenses and rights of
land-use for renewable energies. Energy regulators do
not create transparent and predictable administrative
rules for renewable energy applications. As newcom-
ers on the market, renewable producers need time
and resources to build support among the administra-
tive apparatus at the central and regional levels.

A fourth barrier is posed by public indifference. Russian
policy does not foresee a programme of information
dissemination about the benefits of alternative tech-
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nologies. Despite a growing interest in biomass and
other alternative renewable energy technologies,
Russian public authorities still lack an awareness of the
potential and possibilities for renewables and Joint-
Implementation projects. Renewable energy produc-
ers and research institutes need to create an advocacy
information network on the new technologies. 

Due to these barriers, renewable energy is not grow-
ing significantly. Renewable energies (excluding
large-scale hydropower) constitute in total less than 1
percent of the national energy balance. The figure is
far below the average for most developed countries.
Increased pressure on the government and the State
Duma is needed to raise the levels of biomass and
other renewable energies. The lobbying power of the
renewables sector is still, however, extremely weak

compared to the oil and gas industries, both of which
show little interest in renewable energies. This situa-
tion is likely to persist so long as the oil and gas indus-
tries orient their strategies to short-term profitability
rather than long-term sustainability. 

Andrei V. Belyi is Associate Professor in the International
Energy Politics Department at the State University –
Higher School of Economics, Moscow.

The article was written in collaboration with Tatiana
Lanshina, Vera Strukova, and Julia Tukhtaeva, students
in the Programme on International Energy Markets of
the Faculty of World Economy and International Politics,
State University – Higher School of Economics, Moscow.

1. The average price from December 2005 to December 2006 was about 91 kopeks or .03
EUR per kWh.  

Siberian Permafrost
Decomposition and
Climate Change 

Jeffrey Chanton and Katey M. Walter

Permafrost is soil that remains below 0 degrees
Centigrade for at least two consecutive years. In Siberia,
over 80 percent of the soils are permafrost to depths of as
much as 1.5 km. These deeply frozen soils sequester a
reservoir of organic carbon rivaling all of the carbon in the
atmosphere. This permafrost comes in two main types.
One consists of peat soils that formed in bogs during the
last 10,000 years. These moss-dominated wetlands consist
of up to 50 percent organic carbon. The other kind of per-
mafrost soil, called ‘yedoma’, is an organic-rich
Pleistocene-age loess deposit with ice content 50-90 per-
cent by volume. Siberian yedoma occupies over 1 million
square kilometers, and bear carbon contents of 2-5 per-
cent–about 10 times greater than the carbon content of
non-permafrost mineral soils. Yedoma permafrost aver-
ages 25 metres in depth.

This Siberian deep freeze sequesters enormous stores of
buried soil carbon. The yedoma reservoir has been esti-
mated to contain 500 gigatons of carbon; another 400
gigatons of carbon are buried in non-yedoma Siberian
permafrost; and some 60 gigatons reside in unfrozen peat
bogs. By comparison, the amount of carbon in the atmos-
phere as carbon dioxide is about 730 gigatons, having
increased from 560 gigatons in pre-industrial times (Zimov
et al. 2006). 

The trouble is, the deep freezer has come unplugged. The
arctic is warming. Summertime arctic sea ice cover is down
some 20 percent from two decades ago, and the remaining
ice is thinner. Industrialists are contemplating the opening
of sea lanes above the Canadian Arctic territories. Climate
change is greatest at the planet’s high latitudes, and Siberia
is no exception, warming at an annual rate of 0.02 to 0.05°C
over the last 40 years. At this rate, the overall temperature
increase in Siberia will be 1-2°C by 2050, relocating the
southern border of the permafrost area northward by 300
to 400 km. There is considerable evidence that the per-
mafrost has already begun to thaw. 

Yedoma permafrost typically forms lakes when it thaws, as
it consists in large part of massive ice wedges and blocks
with a smattering of soil mixed in (Figure 1, Walter et al.
2006). As this permafrost thaws it collapses in size, since ice
consumes considerably more volume than water. This
process of thaw and collapse results in a pock-marked lake-
ridden landscape. Thermokarst lakes are a dominant lake

Methane bubbles along the shores of Siberian thermokarst lakes possess suf-
ficient vigour to maintain open holes in the ice, even in winter.      © Chanton
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type in Siberia’s permafrost zone. Both their number and
their aerial extent have grown significantly in recent
decades. Using satellite imagery, Walter et al. (2006) report-
ed a 14 percent increase in lake area for a 12,000 km2 study
area near Cherskii, Russia. Smith et al. (2005) reported a 12
percent increase in lake area in continuous permafrost
zones in Western Siberia over the same time period. The
growth of thermokarst lakes in Siberia has produced an
estimated 58 percent increase in lake methane emissions
over the last 30 years (Walter et al. 2006).  

Upon lake formation and expansion, the thawed organic-
rich soils sink to the lake bottoms and accumulate as sedi-
ments. Now, like chicken left out of the freezer on the kitchen
counter, these soils start to rot, releasing copious quantities
of methane gas. Unlike carbon dioxide (a second major
product of this decomposition), methane is only slightly sol-
uble in water. When produced at a rapid rate, methane
comes to the surface and forms bubbles which can be
observed when canoeing in the still waters of lakes or rivers,
especially when the sediments are stirred up by a paddle.
Gas bubbles can consist of up to 90 percent methane.  

Along the margins of thermokarst lakes, methane bubbles
up freely. In some locations (‘hotspots’), the bubbling from
the decomposing permafrost is sufficient to prevent the
lake surface from freezing, even in winter (Figure 2).
Hotspots are visible as ‘black holes’ in the frozen lake ice
and can be seen in aerial surveys. Half of the 60
thermokarst lakes surveyed by Walter et al. (2006) exhibit-
ed modest thermokarst erosion with gently sloping banks,

stable vegetation along the edges, and hotspots distrib-
uted over a 15-metre wide edge along the thaw margin.
The other half of the lakes exhibited more active
thermokarst erosion with steep banks, exposed ice, and
more than 30 metre wide belts of hotspot black holes. 

This decomposing permafrost releases some 4 teragrams
of methane into the atmosphere annually (Walter et al.
2006), increasing present estimates of methane emissions
from northern wetlands by up to 63 percent. This has very
serious consequences, as methane is a greenhouse gas 23
times more powerful than carbon dioxide on a molecular
basis. It has been recently estimated that some 50 gigatons
of methane–10 times the current amount of methane in
the atmosphere–could be released by this lake-bubbling
mechanism if the entire Siberian yedoma-ice complex
were to melt (Walter et al. 2007b). The methane released by
the thawing permafrost creates a positive feedback loop.
The methane added to the atmosphere results in addition-
al climate warming, which produces additional permafrost
decomposition, more methane releases, and even more
warming. Where will this cycle end?

Permafrost and policy conundrums
One approach to stabilizing greenhouse gas emissions is
through a cap-and-trade system whereby countries are
credited for sequestering carbon and charged for emitting
it. Russia has the world’s largest standing forests, some 22
percent of the world’s total (Filipovich and Sekhpossian,
2002). Russia also has the potential to store large quantities
of carbon in newly planted forests. But if Russia is to be

In the Siberian tundra massive ice blocks mixed with soil form ’yedoma’, here shown collapsing © Chanton
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Climate Change as an
Opportunity for Russia

Roderick Kefferpütz

With roughly 1,700 million tons of carbon dioxide emis-
sions a year and a steady projected annual growth rate,
the Russian Federation follows the United States and
China as the world’s third largest emitter of greenhouse
gases, thereby significantly contributing to climate
change.1 Russian action is therefore crucial for the suc-
cess of attempts to stem the tide of global warming and
mitigate its effects. While certain Russian experts2

believe that a warmer climate could be advantageous,
climate change is generally expected to have dire con-
sequences that will indirectly affect Russian economic
well-being, livelihood security, and territorial integrity.3

Rising temperatures and extreme weather conditions,
provoking droughts and floods, would lead to increased
crop failure and significantly affect food supply, a danger
that is particularly acute in Russia’s breadbasket regions of
Kuban and Stavropol. In areas such as the volatile North
Caucasus, grain harvests could drop by up to 20 percent.4

The ensuing food shortages could serve as a possible trig-
ger for social unrest, particularly in light of today’s food cri-
sis. Extreme weather conditions also increase the risk of

floods endangering coastal cities such as St Petersburg.
One particular example is the town of Lensk, washed away
in 2001 with the spring inundation of the Lena River and
later rebuilt at great cost.5

The most worrying consequence of a general rise in tem-
perature, however, is an accelerated thawing of the
Russian permafrost, which occupies more than 60 percent
of the country’s northern regions. This constitutes a seri-
ous threat to Russian infrastructure. In Siberia particularly,
the general life expectancy for buildings will drop as the
foundations of roads, housing and industry are disturbed
by shifting ground caused by the thaw. Studies show that
a quarter of houses built in the 1950s and 1970s in the
cities of Tiksi, Yakutsk and Vorkuta could become unin-
habitable in the next 10 to 20 years. For Vorkuta this may
mean the loss of up to 80 percent of its infrastructure.6

Thawing permafrost would also affect Russia's energy
pipeline infrastructure, leading to increased gas leaks, oil
spills and water supply disruptions. In addition, such a
thaw would leave in its wake swamps that could become
breeding grounds for infectious diseases. 

In the context of such threats, it might be expected that
Russian action to tackle climate change would be decisive.
Instead, the Russian authorities have displayed a marked
unwillingness to take these threats seriously.

credited for this forest carbon sink, should it also be docked
for the methane emitted through permafrost degradation?
To what extent is carbon dioxide emitted in China or the
United States responsible for the melting Russian per-
mafrost? 

The problem is not limited to Russia: northern peatlands
across Scandinavia, Canada and the United States also con-
tain large reservoirs of soil carbon, both in permafrost and
non-permafrost environments. Climatic warming threat-
ens to liberate this sequestered peatland carbon as well. A
similar mechanism of bubble transport has recently been
shown to be important in releasing methane from the
decomposition of Minnesota peatlands (Glaser et al. 2004).
Worldwide, northern high latitude soil carbon stores repre-
sent an enormous supply of sequestered organic carbon.
These stores are vulnerable to mobilization in the face of
climate warming. Their fate will become an increasingly
important issue both in climate change models and in cap-
and-trade agreements for greenhouse gases.  

Jeffrey Chanton is the John Widmer Winchester
Professor of Oceanography at Florida State University.

Katey M. Walter is Assistant Professor of Northern
Lakes at the Institute of Northern Engineering and the
International Arctic Research Centre, University of
Alaska Fairbanks.

Filipovich, K. and N. Sekhpossiana. ’Capitalizing on Russia's Forest Sequestration’
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http://belfercenter.ksg.harvard.edu/publication/2909/capitalizing_on_russias_forest_se
questration.html.
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The Russian elites’ understanding of the security impli-
cations of climatic change stand in stark contrast to the
views of many Western and international policy makers.
Former President Putin famously joked in his speech at
the opening of the World Conference on Climate
Change in September 2003 that due to Russia being a
northern country, an increase of two or three degrees
would be “…no big deal. Maybe it would be even a
good thing – we would spend less on fur coats“. General
Konstantin Pulikovsky, Chairman of the Federal
Environmental, Industrial and Nuclear Supervision
Service (Rostekhnadzor), claims that he does not foresee
any threat for the next 100 years.7

It is therefore perhaps unsurprising that climate
change continues to be a non-issue for most ordinary
Russians. According to a recent BBC World Service Poll
on public attitudes to climate change8, Russia ranked
as one of the few countries where the majority of
respondents claimed to have heard or read little or
nothing on the issue.

International action is crucial in raising awareness, both
at an elite level and among the general public, of the
importance of climate change and the need for prompt
and effective action. However, strong emphasis on the
need to curb Russian emissions9 as part of a global cli-
mate deal, coupled with the requirement to subsidize
the efforts of less developed countries to combat cli-
mate change, may stymie greater Russian involve-
ment.10 Leading Russian economists do not understand
why they should fund other countries’ climate-change
programmes rather than their own modernization
efforts. Former presidential advisor, Andrei Illarionov, for
example, stated that the “Kyoto Protocol is restricting
economic growth… [this] means dooming the country
to poverty, backwardness and weakness“.11

Such attitudes raise questions about Russia’s position in
the ongoing negotiations concerning the global frame-
work for managing climate change following the expira-
tion of the Kyoto Protocol in 2012. It is clear that
increased Russian engagement in tackling climate
change is possible only if Russian development is not
seen to be compromised as a result. A step in this direc-
tion at an international level is the Kyoto Protocol’s Joint
Implementation mechanism, which allows countries
with binding emissions’ targets to invest in emission
reduction projects in Russia.

While international action is certainly important, one of
the most persuasive responses to the twin imperatives of
development and climate change is the promotion of
energy efficiency at a domestic level. This is particularly

appropriate in the Russian case. Suffering from the legacy
of a decrepit Soviet infrastructure, Russia uses 3.2 times
more energy to produce a unit of GDP than any member
of the EU-25, and has the highest projected increase in
per capita CO2 emissions of all the non-OECD countries.
According to some estimates, Russia could save up to 40
percent of its annual energy consumption through
improved efficiency. In the energy sector, for instance,
this would mean introducing measures to reduce the flar-
ing of natural gas, modernizing aged gas and oil pipelines
and bringing power plants up to the highest efficiency
standards. Energy price increases (planned for 2011) will
certainly help to boost energy efficiency in industry. 

In summary, a lack of Russian appreciation of the threats
posed by climate change, in addition to the perception
that a global climate deal hinders Russia’s economic
development, could significantly affect Russia’s participa-
tion in the negotiations for a post-Kyoto treaty. In order
for Russia to play a positive role in global climate change
mitigation, a development-climate change nexus needs
to be emphasised that illustrates that climate change is
not an obstacle but rather an opportunity. 

Roderick Kefferpütz is Project Coordinator at the Heinrich
Böll Foundation's EU Regional Office in Brussels.

1. Energy Information Administration, International Carbon Dioxide Emissions and Carbon
Intensity, see: http://www.eia.doe.gov/emeu/international/carbondioxide.html. 

2. See Kotov, V. ‘Greening of Policies: Perspectives in Russia’, paper presented at
Greening of Policies – Interlinkages and Policy Integration conference 3-4 December
2004 in Berlin, Germany.

3. For an in-depth look at climate change impacts on Russia see Perelet, R., Pegov, S. &
Yulkin, M. ‘Climate Change. Russia Country Paper’, Human Development Report
2007/2008, UNDP Occasional Paper.

4. Kokorin, A. & Gritsevich, I. ‘The Danger of Climate Change for Russia – Expected Losses
and Recommendations’, Russian Analytical Digest, No. 23, 19 June 2007.

5. ‘Danger of climate change equal to war’, RIA Novosti, 27 June 2007.
6. Kokorin, & Gritsevich. 
7. Gee, A. ‘Russian Officials Giving Upbeat Spin on Global Warming’, Cox News Service, 05

August 2007, see: http://www.coxwashington.com/hp/content/reporters/stories/2007
/08/05/BC_RUSSIA_WARMING_ADV05_COX.html. 

8. BBC World Service Poll on Climate Change, 25 September 2007.
9. In spite of a significant drop in the 1990s due to de-industrialization, Russia continues to have

relatively high emissions. These are expected to grow with an expansion of the coal sector.
10. This generally reflects the situation of the East (read post-Soviet bloc), which is often

neglected within the wider North-South climate change discourse.
11. Murray, I. ‘Russia Isn’t Bluffing on Kyoto’, The National Interest, Volume 2, Issue 49.

Figure 1: GDP per unit of energy use in Russia (2004)

Source: Human Development Report, UNDP, 2007
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Climate Change in
Central Asia

Renat Perelet

Overview1

Since all the Central Asian countries rely heavily on
irrigated agriculture, climate change is closely linked
to water availability, energy security, and sustainable
development in the region. The desiccation of the Aral
Sea as a result of irrigated agriculture in Central Asia’s
downstream countries, and the socio-economic and
health problems that have resulted in communities
close to the Aral Sea–problems that are likely to get
worse if climate change further increases tempera-
tures and aridity in the region–illustrate these linkages
in sharp detail.

All five countries (Kazakhstan, Kyrgyzstan, Tajikistan,
Turkmenistan, Uzbekistan) have begun to establish
the legal and regulatory frameworks needed for meet-
ing their commitments under the UN Framework for
Combating Climate Change (UNFCCC). As most are
non-Annex I countries under the UNFCCC, their com-
mitments are limited to measuring their greenhouse
gas (GHG) emissions, as well as conducting vulnerabil-
ity and mitigation studies. Fortunately, the Kyoto

Protocol has opened up carbon finance and other
development opportunities for these countries, via
their potential participation in GHG mitigation proj-
ects under the clean development mechanism (CDM).
However, despite progress by Uzbekistan in this area,
no Central Asian country has yet succeeded in regis-
tering a project with the CDM Executive Board. 

Climate change and water in Central Asia
Due to population growth, aridity, the importance of
irrigation for the cultivation of water-intensive crops
like cotton and rice, and the shared nature of the
region’s water resources, water is at the heart of
Central Asia’s development challenges. In addition to
a Soviet legacy of desiccation of the Aral Sea by the
unsustainable diversion of Amu-Darya and Syr-Darya
river waters in support of Central Asia’s cotton mono-
culture, serious problems of flooding, salinity, and
water logging reduce agricultural productivity across
the region. Water quality in Central Asia has drastical-
ly deteriorated since the 1960s, due to large dis-
charges of polluted water through drainage systems
into the Aral Sea basin.2

Climate change is expected to exacerbate further water
scarcity in the region and the problems of the Aral Sea.
Rising temperatures are already melting 46 of Central
Asia’s glaciers (see Figure 1). The Pamir-Alai glaciers lost
19 percent of their mass during the second half of the 20th

century; glacier coverage in vari-
ous parts of the Tien Shan,
Gissaro-Alai, Pamir, Dzhungarskiy,
and Zailiyskiy Alatau mountains is
currently shrinking at the average
rate of about 1 percent annually.
This melt will ultimately reduce
water flow in the Amu-Darya and
Syr-Darya rivers by up to 40 and
30 percent, respectively. Incre -
asing frequency of droughts and
reduced agricultural productivity
are also widely predicted (UNDP
2005).

Carbon profiles in Central Asia
As the data in Figures 2 and 3
below show, the Central Asian
countries have quite different
carbon profiles. Although all five
countries inherited energy-inef-
ficient industrial structures from
the Soviet period, annual GHG
emissions produced by
Kazakhstan, Kyrgyzstan, and

Figure 1–Projected degradation of glaciers by 2050

Source: Tajikistan 2002: State of the Environment Report
(http://www.caresd.net/site.html? en=0*id=13).
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Tajikistan declined sharply in the 1990s, due to large
declines in industrial production and economic restruc-
turing. However, they increased in Uzbekistan and
Turkmenistan–and in Turkmenistan, this increase
exceeded the global average. Thanks to rapid growth in
its coal, oil, and gas industries, and its reliance on coal-
fired power plants, Kazakhstan has become one of the
world’s three dozen largest GHG emitters; per-capita
GHG emissions in Kazakhstan, as well as in Turkmenistan
and Uzbekistan, are now well above global averages. By
contrast, because GDP and industrial output have not
yet returned to pre-1990 levels, and since hydroelectric-
ity plays a large role in their energy balances, Tajikistan
and Kyrgyzstan continue to report per-capita CO2 emis-
sions that are below global averages.

Tajikistan, Kyrgyzstan, and Uzbekistan could benefit
extensively from carbon financed ‘green investments’
funded by developed countries under the Kyoto
Protocol’s clean development mechanism. Within the
region, Uzbekistan has made the most progress in
developing an enabling environment for carbon
finance. However, all five countries could benefit signifi-
cantly from energy efficiency measures, in order to
reduce energy intensities that remain well above the
levels reported in China, not to mention in the OECD
countries. For Kyrgyzstan and Tajikistan in particular,
where residents in many mountain communities do not
have access to electricity, improving the business and
investment climates, in order to attract foreign and
domestic capital into electricity production, generation,
and distribution–including small-scale investments in
renewable energy technologies–is key to reducing
poverty and improving living standards.

Figure 2–Changes in annual GHG emissions in
Central Asia (1990-2004)

Source: UNDP Human Development Report Office

Climate change adaptation in Central Asia
Kazakhstan is among the world’s three dozen largest
GHG emitters, and emissions per dollar of GDP pro-

duced in Turkmenistan and Uzbekistan are among the
world’s highest. Still, none of the Central Asian coun-
tries can rely solely on national mitigation efforts to
reduce the threats posed by climate change. Measures
to adapt to these threats must therefore lie at the
heart of Central Asia’s response. Important adaptation
measures include:
• in-depth research on climate change, its impacts on

natural resources, economic activity, and public
health, leading to the design and implementation of
appropriate adaptation measures;

• improvements in environmental monitoring and
measuring systems to better track changes in tem-
perature, precipitation, water flow, and glacier melt; 

• development of analytical and institutional capaci-
ties to use the data produced by these systems for
better meteorological forecasting, climate model-
ling, and early warning purposes, as well as for envi-
ronmental impact and health assessments, land-use
planning, and better water infrastructure manage-
ment.

Figure 3–Per-capita CO2 emissions in Central Asia (tons)

Source: UNDP Human Development Report Office

Linkages between climate change and water issues in
Central Asia underscore the importance of water man-
agement in national adaptation strategies.
Improvements in the efficiency of irrigation systems
(per-capita water consumption rates in Turkmenistan
and Uzbekistan are among the world’s highest) could
produce large savings in water use, thereby reducing
the worst of the climate change risks. Specific meas-
ures here include:
• lining irrigation canals to reduce seepage losses (up

to 40 percent of diverted water is lost from these
canals);

• reducing the use of irrigation by inefficient flooding
methods, which produces significant unintentional
flooding, water logging, and salinization in sur-
rounding areas;
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Prospects for
Renewable Energy 
in Kyrgyzstan

Edil Bogombayev and Ularbek Mateyev

Mitigating climate change while reducing poverty
Many residents of Kyrgyzstan’s mountain communities
live below the poverty line. As they are not reliably con-
nected to the national electricity grid, mountain com-
munities must rely on firewood and other local fuel
sources for heat and cooking. In addition to reflecting
material hardship, reliance on wood fuels exacerbates
problems of deforestation and land degradation, as well
as greenhouse gas (GHG) emissions. The expansion of
renewable energy technologies like solar power, bio-
mass, and small hydro could both reduce poverty and
improve Kyrgyzstan’s carbon profile. According to the
State Centre for Renewable Energy, the potential for
renewables in Kyrgyzstan amounts to some 840 million

tons of fuel equivalent–only 0.2 percent of which is uti-
lized at present. 

The National Energy Programme of Kyrgyzstan (through
2010) and the Strategy for the Fuel and Energy Complex
Development (through 2025) therefore call for the rapid
expansion of renewables, inter alia by building some
100 small hydro power plants with total capacity of 178
megawatts and average annual output up to 1 billion
kilowatt hours (kWh). This would increase the share of
renewables in Kyrgyzstan’s energy balance by some
seven percentage points, while annual GHG emissions
would drop by 900,000 tons of CO2 equivalent. Greater
use of renewables could also improve living standards in
Kyrgyzstan’s poorer communities.

Biogas: Clean energy and higher farm yields
Farming and animal husbandry–which generate signifi-
cant amounts of organic waste–are important sources
of income in Kyrgyzstan’s mountain communities.
Preliminary results obtained in biogas technology tests
suggest a real breakthrough is in the offing, both in

• increasing the cultivation of more highly valued and
less water-intensive fruit and vegetable crops, at the
expense of cotton and other less sustainable agricul-
tural activities; and

• expanding the use of more modern, efficient drip
and below-ground irrigation systems. 

Should melting glaciers reduce water flow in the Syr-
Darya and Amu-Darya rivers and damage hydroelec-
tricity prospects for Kyrgyzstan and Tajikistan, the
accelerated adoption of energy efficiency measures in
these countries could be essential to preventing sharp
reductions in electricity production. If such measures
are not undertaken, the collapse of Tajikistan’s electri-
cal energy infrastructure during the winter of 2007-
2008 could be a harbinger of the future.

Conclusions
Melting glaciers, the desiccation of the Aral Sea, and
the collapse of Tajikistan’s electricity infrastructure
during the harsh winter of 2007-2008, show the close
links between climate change, water, energy security,
and development in Central Asia. A potential violent
conflict over scarce water resources in the region has
long been mooted by experts. The accelerated adop-
tion of measures to reduce the wasteful use of water
and energy, and encourage more sustainable forms of
agricultural development, is central to the region’s
stability and development prospects. So are measures

to improve the business and investment climates for
investment–domestic and foreign–to modernize elec-
trical energy sectors, including especially investments
in renewable energy technologies. Prospects for
investments funded in part by carbon finance under
the Kyoto Protocol’s clean development mechanism
are also linked to improvements in business and
investment climates in Central Asia.

As market liberalization and higher prices for electric-
ity and water service delivery (particularly for irrigated
agriculture) must inevitably play a role in these
reforms, these measures need to be accompanied by
efforts to better target social assistance, to provide
greater protection for those most vulnerable to the
effects of climate change. The national development
and poverty reduction strategies now being designed
and implemented in Central Asia–often with the sup-
port of the international community–should ideally
reflect the linkages between climate change and
poverty alleviation.

Renat Perelet is Research Leader in the Institute for
Systems Analysis, Russian Academy of Sciences.

1. This article is based on a background paper commissioned by UNDP for the 2007/2008
Human Development Report, Fighting Climate Change: Human solidarity in a divided
world. (http://hdr.undp.org). 

2. See Central Asia Human Development Report: Bringing Down Barriers, UNDP Bratislava
Regional Centre, 2005 (http://europeandcis.undp.org/intra/show/300BDC00-F203-
1EE9-BE944F24EDFC09CE).
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terms of raising crop yields (via creating new sources of
organic fertilizer1) and increasing natural gas supplies
(primarily for heating and cooking, but also for produc-
ing electricity via gas-powered generators) in rural com-
munities. 

Experts estimate that biogas plants could produce some
5 million tons of fertilizer and some 200 million cubic
metres of gas in Kyrgyzstan annually. Biogas facilities in
Kyrgyzstan currently produce 2 million cubic metres of
biogas annually, for residential and commercial uses.
They also produce 70,000 tons of fertilizer
annually–enough to cover some 20,000 hectares of farm
and pasture land. In order to repair the damage caused
by land degradation in Kyrgyzstan, some 300,000 tons
of fertilizers would need to be applied annually. Biogas
could be an important part of the answer: the invest-
ment costs of a biogas plant are typically recouped with-
in the first 18 months of its exploitation. 

Solar power prospects
Kyrgyzstan is rich in solar energy potential: some 250
sunny days are recorded annually; and the average
annual output of solar energy is about 2,500 kWh per
square metre. Thanks to a dynamic solar NGO move-
ment (supported in part by the Global Environmental
Facility’s Small Grants Programme), small-scale solar
technologies are spreading rapidly in Kyrgyzstan, partic-
ularly in the areas around popular tourist attractions at

Lake Issyk-Kul. Purchases of solar collectors for hot water
heating (which cost around $150) and solar water tanks
($60) are increasingly common, despite their relatively
high costs – so is the construction of residential and
commercial structures that rely on passive solar heating
systems. 

The economics of small-scale solar power in
Kyrgyzstan’s mountain communities are also attractive,
although not as attractive as biogas. The recoupment
period for residential solar power facilities has now fall-
en to 4-5 years in the Issyk-Kul and Chui regions (where

A simplified diagram 
of a biogas digester 

Experts estimate that biogas plants like the one pictured here could produce some 5 million tons of fertilizer and some 200 million cubic metres of
gas in Kyrgyzstan annually
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Renewable Energy in
Kazakhstan: Problems
and Prospects

Gennady Doroshin

Kazakhstan has one of the highest ratios of GHG emit-
ted to GDP produced in the world.1 Coal–which domi-
nates Kazakhstan’s energy balance–is at the heart of
the problem: coal-fired plants generate some 45 per-
cent of Kazakhstan’s total GHG emissions. By 2012
Kazakhstan’s GHG emissions from the energy sector

are projected to reach their 1990 level (100 million
tons of CO2 equivalent). 

Although Kazakhstan possesses substantial renew-
able energy potential, it is almost completely
untapped; renewables only represent about 1 per-
cent of Kazakhstan’s energy balance. Efforts to pro-
mote renewables are therefore featuring prominent-
ly in discussions about reducing energy intensity and
pollution. The national programme for transition to
sustainable development calls for increasing renew-
ables’ share in Kazakhstan’s energy balance up to 5
percent by 2024. Wind power could play a particular-
ly important role: in a number of Kazakhstan’s

the capital, Bishkek, is located). Higher electricity and
heating tariffs are expected to reduce this further–as
could increased carbon finance flows under the Kyoto
Protocol’s Clean Development Mechanism. Growing
demand for solar power systems has also created new
opportunities for local businesses, by triggering the
local production of components, including metal tanks,
aluminium lining, and hollow plastic materials.

Small-scale hydro power
Hydroelectricity dominates Kyrgyzstan’s energy bal-
ance, providing some two thirds of the country’s elec-
tricity. However, the power sector is dominated by
large-scale hydroelectricity infrastructure, symbolized
by the Naryn cascade of power stations that catch the
waters released from the Toktogul dam. By contrast,
much of Kyrgyzstan’s small scale hydro potential
remains unexploited. Prospects for tapping this
potential in Kyrgyzstan (and in other Central Asian
countries) are constrained by a number of barriers.
These include: 
• low public awareness about renewable energy in rural

communities;
• inappropriate institutional and regulatory frameworks

in the power sector, which have not been designed
with renewables in mind; 

• inadequate access to bank credits and other sources of
finance. 

In response to these problems, legislation ‘On
Renewable Energy’ and ‘Rules for connecting small
hydropower stations to the transmission network’ has
been developed in Kyrgyzstan, following extensive con-
sultations with NGO, private-sector, and local-govern-
ment representatives. Booklets and posters explaining
the benefits and market opportunities in small hydro, as
well as how to select and install a small hydropower

plant, have been published. A revolving credit facility
has been established in Karakol by the “Issyk-Kul
Activist” NGO, in order to help improve access to finance
for communities and farmers who want to buy a small
hydro plant. 

As a result of these efforts, pilot production of two types
of small hydro facilities (able to produce up to 5 kWt of
electricity–for household use) has been launched by
local companies. Such mini hydro plants generate
enough electricity for full home lighting, heating, work-
ing on a computer, or watching TV. Some 13 small hydro
plants have been installed in nine villages of the Issyk-
Kul region, and local communities have been trained in
their proper use.

This experience shows that better access to finance and
investments in public awareness, combined with rea-
sonable pay-back periods and ease of installation and
use, can make small hydro plants an attractive option for
households and communities in rural Kyrgyzstan. When
combined with the expansion of biogas and solar tech-
nologies, these trends strongly suggest that renewable
energy technologies can make an important, sustain-
able contribution to improving living standards in
mountainous and rural communities in Kyrgyzstan, as
well as other Central Asian countries.

Edil Bogombayev is Manager for the UNDP project,
‘Promotion of Renewable Energy Sources for De ve -
lopment of Remote Regions of Kyrgyzstan’. Ularbek
Mateyev is Component Coordinator for the UNDP pro-
gramme, ‘Environment Protection for Sustainable
Development’.

1. Biogas plants create natural gas from organic waste, leaving by-products that can eas-
ily be turned into organic fertilizer. These by-products are typically without even small
traces of nitrites and nitrates, pathogenic microbial flora, or even weed seeds.
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regions, average annual wind speeds exceed 5
metres per second (quite high by international stan-
dards). 

Expert assessments indicate that Kazakhstan’s wind
power potential exceeds 1.8 trillion kilowatt hours
(kWh) per year. However, Kazakhstan’s inexperience in
harnessing wind power, and the absence of appropri-
ate legal and regulatory frameworks for wind power,
continue to stand in the way.

Feed-in tariffs and renewable energy certificates
Other countries employ various legal frameworks and
mechanisms to support electricity generation from
wind power and other renewable energy sources.
Under ‘feed-in tariffs’, electricity distribution compa-
nies are legally obligated to buy energy from power
producers that use renewables at fixed (typically
higher) prices that ensure renewables’ commercial
viability.2 This type of regulation is simple, transpar-
ent, and provides guarantees to investors. Such sys-
tems are today used in Germany, Denmark, Spain, and
some 40 other countries. Under renewable energy
certificates, electricity distributors or users are obli-
gated to ensure that a certain share of the electricity
they purchase is generated from renewable sources.
These purchases are documented via renewable
energy certificates that register the production, con-
sumption, and source of the “clean” electricity.
Market prices for these certificates change depending
on the demand for electricity generated from renew-
ables (which is a policy variable) and their supply
(which is determined primarily by the commercial via-
bility of renewable energy technologies). Certificate
mechanisms can be more complicated to administer
than feed-in tariffs; and companies that generate or
sell electricity produced from renewables are vulner-
able to fluctuating certificate prices. Still, such sys-
tems are in place in Poland, Sweden, the United
Kingdom, and the United States.

Which system for Kazakhstan?
The introduction of a feed-in tariff mechanism in
Kazakhstan would mean large increases in electricity
prices for consumers in those regions where rela-
tively large amounts of electricity are generated
from  renewable technologies. Kazakhstan’s large
size and low population density, as well as the cur-
rent regulatory framework, makes it impractical to
spread the higher costs of wind energy across users
in areas in which the windmills are not located. The
use of renewable energy certificates therefore
seems more desirable, as this would spread the
additional costs of renewables across all users and

make the increase in electricity tariffs for any given
user negligible. 

The regulatory framework for such a system has been
developed by UNDP and the government of
Kazakhstan, in cooperation with the Renewable
Energy and Energy Efficiency Partnership and the
Global Opportunities Fund. The government
approved the relevant legislation for this framework in
2007; this draft legislation is now undergoing discus-
sions with interested public bodies and organizations.
Its submission to Parliament is expected in 2008.

Under this framework, electricity producers would be
obliged to possess renewable energy certificates for
a certain share of their annual output. These certifi-
cates would be issued and initially sold by producers
of ‘green energy’. However, since the market on
which these certificates would be bought and sold
does not exist in Kazakhstan, the certificates would
be purchased from green energy providers by the
Agency for Renewable Energy (ARE) for resale to
electricity distributors. ARE would also conclude
long-term contracts with energy companies for the
purchase of certificates for the duration of the proj-
ect recoupment period. Because this system is rela-
tively complex, ARE would face large administrative
and other costs in making it work. However, as
renewable energy markets develop, ARE’s functions
related to purchasing and distributing the certifi-
cates could pass to the market itself, thereby reduc-
ing administrative costs.

If introduced as proposed, this system will allow the
state to:
• align the expansion of the certificates (and the

underlying renewable energy technologies) with the
expansion of the renewables sector;

• attract private investments into renewable energy
production, by concluding long-term contracts at
favourable prices;

• competitively select those renewables projects with
the best technical and performance indicators; and

• evenly distribute the extra costs of renewable energy
generation across large numbers of users.

Expert assessments suggest that the market could
today absorb some 3 billion kWh of electricity generat-
ed from renewable sources. By 2024, this figure could
rise to 10 billion kWh, covering some 6 percent of
Kazakhstan’s total electricity needs. The resulting
reductions in GHG emissions during 2010-2024 are
estimated at 70 million tons of CO2 equivalent. Should
this mechanism work in Kazakhstan, it could easily be
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Climate Change,
Agriculture, and
Development in Croatia

Susan Legro, Darko Znaor, and Seth Landau

Croatia’s carbon profile1

Croatia has a fairly common greenhouse gas (GHG)
emissions profile for a transition economy. Whereas
sharp production declines in the early 1990s due to eco-
nomic restructuring and military conflict significantly
reduced GHG emissions, these started to increase with
economic recovery in 1995. The most recent available
data show annual GHG emissions at 29.4 million tons of
CO2 equivalent (see Figure 1).2 This puts Croatia 74th in
the world in terms of per-capita emissions, and 75th in
terms of overall emissions.3

In the past 10 years, Croatia has therefore gone from
being a potential seller of emissions certificates under the
Kyoto Protocol’s ‘cap-and-trade’ system to being a poten-
tial purchaser. The rate at which emissions are increasing
has also climbed: from 3.6 percent annually during 1995-
2002 to 4.8 percent annually during 2003-2004. These fig-
ures closely track Croatia’s economic growth, which aver-
aged 4.6 percent annually during 2000-2007.4

In contrast to its pre-1990 emissions pattern, which
reflected a predominance of industry over the service
sector, Croatia now shows an emissions profile common
to European Union (EU) member states, characterized

by rapid growth in the share of emissions produced by
the transport sector (see Chart 1).

Chart 1: Croatia's GHG emissions by sectors

Source: National Inventory Report data (MEPPC 2007)

Policy challenges
As a party to the United Nations Framework Convention
on Climate Change (UNFCCC) and as a Kyoto Protocol
signatory, Croatia is required to reduce average annual
GHG emissions to at least 5 percent below 1990 levels
over the period 2008-2012. As an EU candidate country,
Croatia is working to comply with relevant EU directives
regarding GHG emissions, energy efficiency, and renew-
able energy production. Legislation to bring the country
into compliance with international conventions has
been introduced, and national programmes to reduce
GHG emissions, such as the carbon tax introduced in
January 2007, are under implementation. Croatia’s new
Energy Efficiency Master Plan and Energy Management
in Cities and Counties programme (introduced in 2008)
seek to reduce Croatia’s energy intensity, which remains
some 20 percent above EU-15 countries.

Like many other European countries, Croatia is just
beginning to understand its vulnerabilities to climate
change and develop possible adaptation measures.
Issues range from the effects of climate change on the
economy (particularly the all-important tourism sector,
which could be damaged by rising sea levels and higher
temperatures during the tourist season) to potential
public health threats, such as increased morbidity and
mortality associated with heat-related illness or natural
disasters.

Responding to these challenges requires aligning cli-
mate change measures with policies in other areas, par-

replicated elsewhere–particularly in neighbouring CIS
countries, where climatic conditions are similar. 

Gennady Doroshin is Head of the UNDP and
Kazakhstani Government Project on Wind Energy.

1. According to data provided by UNDP’s Human Development Reports Office,
Kazakhstan in 2004 generated 2.07 kilotons of CO2 equivalent for every million
dollars of GDP (in purchasing-power-parity terms). By contrast, this ratio in
Turkey, Kyrgyzstan, China, and Russia was 0.45, 0.65, 0.7, and 1.17. The global
average was .055.

2. This price differential is usually justified by the need to internalize the environmen-
tal benefits associated with renewables, or to allow renewables’ ventures to cover
high start-up costs. 

Figure 1: CO2 equivalent (Gigagrams)

Source: National Inventory Report data (MEPP 2006).
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ticularly economic development, energy security, and
EU accession. Croatia’s energy-efficient building pro-
grammes, which reduce energy use, GHG emissions, and
operating expenses in buildings while bringing Croatia
closer to compliance with the EU Energy Efficiency in
Buildings directive, show that synergistic ‘win-win’
responses to these challenges are possible. Still, these
solutions require the engagement of government agen-
cies that have not traditionally dealt with environment
and climate issues.

Agriculture: A case in point
Both the challenges and potential benefits of climate
change mitigation and adaptation are particularly appar-
ent in Croatia's agricultural sector. In 2004, this sector
emitted 3.558 Gg of CO2 equivalent, comprising 12 per-
cent of the country’s anthropogenic GHG emissions in
that year.5 Soil management accounted for 62 percent of
these emissions, enteric fermentation (associated with
animal digestive systems) accounted for 25 percent, and
manure management for 13 percent. However, recent
research6 suggests that the GHG emissions generated by
Croatian agriculture and related activities (e.g., energy,
farm-inputs, trade, transport, agricultural research, vet-
erinary services) are responsible for 18 percent of all
anthropogenic GHG emissions in Croatia. The fertilizer
industry is particularly important in this respect: the
Petrokemija fertilizer manufacturer alone accounts for 30
percent of Croatia’s national gas consumption and 5 per-
cent of Croatia’s anthropogenic GHG emissions. 

The external costs (damage to human health, ecosys-
tems, commercial materials) of the GHG emissions
attributable to these sectors have been estimated at 96
million EUR annually7, or some 10 percent of the gross
value added generated by these sectors. In the hypo-
thetical case of a total conversion to organic farming,
there would be no need for fertilizers and the GHG
emissions generated by fertilizer manufacturing would
be cut to zero. Such a scenario would obviate the need
for the extensive investments required to expand the
capacity of Croatia’s gas pipeline network, which is cur-
rently too small to properly service all users. Moreover,
organic farming can also sequester carbon stocks in
the soil. 

Croatian policy makers have long recognized the envi-
ronmental potential of organic farming. In 2001 the gov-
ernment adopted legislation supporting organic farm-
ing, and in 2003 it introduced direct payments to stimu-
late its further growth. In 2004 the Ministry of Agriculture
adopted a Strategy for Development of Organic Farming
in Croatia8, calling for the conversion of 10 percent of
Croatia’s agricultural area to organic farming by 2010.
During 2000-2006, the acreage under organic farming
increased from 13 to 6,145 hectares. If this pace of con-
version were to be maintained, all Croatian agricultural
land would convert to organic farming by 2011. While
complete conversion to organic farming is not realistic,
movement in this direction could generate significant
economic and environmental benefits.

GHG emissions generated by Croatian agriculture and related activities are responsible for 18 percent of all anthropogenic GHG emissions in Croatia
© Panos Pictures
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Opportunities for
Biofuels and Biomass 
in the Region

Thomas Legge

The potential of renewable energy in Eastern Europe
and the former Soviet Union is often overlooked. At
present, the greatest contribution of renewable energy
is electricity from hydropower dams, most of which
were constructed during communist times. In addition
to being relatively inefficient generators of electricity,
dams in their construction phase have major environ-
mental impact. Longer term, climate change could dry
up the precipitation patterns on which these dams are
predicated. The renewable electricity sector that has
been booming in Western Europe – particularly wind
power – has been absent from the region. This can be
attributed to the low (often below-market) price of elec-
tricity and fuel from nuclear power and fossil fuels, and
unfavourable investment and regulatory climates.
Overall, oil is the region’s main energy source for trans-
port, while gas and nuclear power dominate electricity

generation. Renewables are almost entirely ignored as
an energy source.

A confluence of factors could increase interest in renew-
able energy. Record world oil prices–which have been
well above $100/barrel in 2008–increase incentives to
boost energy exports, because gas used wastefully at
home or sold to neighbours at below market prices rep-
resents a real loss of revenues. If oil prices remain high,
importing and producing countries alike will have an
incentive to displace fossil-fuel consumption, through
either conservation or substitution using alternative
fuels. Nuclear power is expected to play a role, forming
part of the strategies of countries like Slovakia, Bulgaria
and Lithuania to become less dependent on imported
energy supplies. However, building new nuclear power
stations can be prohibitively expensive and politically
difficult and there is a shortage of qualified engineers
even to manage existing projects. A further concern is
the need to reduce greenhouse gas emissions. Most of
the region will be increasingly subject to some form of
constraint on fossil-fuel use as the international climate
regime develops beyond the current requirements of
the Kyoto Protocol (under which many countries have
only nominal targets, following the fall-off in emissions

The research base concerning the costs and benefits of cli-
mate change adaptation in Croatia is not as advanced as
the work done on mitigation. However, Croatian agricul-
ture has been affected by severe drought three times in the
current decade. In 2000 and 2003, damages were estimat-
ed at $700 million total for both years combined (3.4 billion
kuna).9 Drought conditions in the summer of 2007 led the
government to provide farmers with a further $80 million
(410 million kuna) in assistance from the state budget.10

Expanded irrigation efforts are underway, but their effec-
tiveness could be undermined by uncertainties concerning
future changes in precipitation patterns and levels. Should
increased irrigation divert Croatia’s water resources from
hydroelectric power generation or industrial or household
uses, the costs of adaptation could rise further.

Conclusion
The challenge for Croatia, as for other countries, is to
meet its international obligations for GHG emissions
reductions and energy use without endangering eco-
nomic growth. Croatia must also adapt to potential cli-
mate change as well as current climate variability, in
order to protect vulnerable sectors such as agriculture.
Meeting these challenges will require effective, syner-
gistic policies in such sectors as transport, energy,
forestry, agriculture, and coastal zone management. 

Susan Legro is the Croatia Climate Change National
Human Development Report (NHDR) Team Leader.
Darko Znaor is a researcher affiliated with the University
of Essex who is serving as an adaptation expert for the
NHDR. Seth Landau is a Programme Officer at UNDP
Croatia who is coordinating work on the NHDR.
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produced by the general economic contraction of the
1990s). Even a country with a surplus of emission per-
mits under Kyoto has an incentive to conserve energy,
because it is cheaper. 

Scenarios and consequences
Different climate change scenarios predict a range of
consequences for various countries, depending on their
latitude and geographical circumstances. In higher-lati-
tude regions like Russia, a rise in average temperatures
of 2 or 3°C could bring some ephemeral benefits
through higher agricultural yields, lower winter mortali-
ty, lower heating requirements and a possible boost to
tourism. But these regions will also experience the most
rapid rates of warming, damaging infrastructure, human
health, local livelihoods and biodiversity. Water avail-
ability and crop yields in southern areas are expected to
decline by 20 percent.1

Economists have noted that a country’s ability to adapt
to climate change is a function of its economic develop-
ment. Poorer countries and those with less diverse
economies are less able to adapt to climate change (e.g.,
by adapting existing infrastructure to changing weather
conditions, or by diversifying their economies away
from affected activities). This does not bode well for the
region’s poorer economies, virtually all of which rely
heavily on the export of primary products. The region’s
oil and gas sectors may pose further obstacles for sus-
tainable development: countries that export predomi-
nantly natural resources with substantial price volatility
(like oil) tend to suffer from lower rates of economic
growth and investment than countries whose place in
the international division of labour is based more on
human capital. According to this ‘resource curse’ phe-

nomenon, natural resource bonanzas encourage unsus-
tainable import substitution and budget spending, and
discourage the development of stable institutions.
These problems may in turn be exacerbated by export
price volatility. 

The development of renewable energy would allow
exporters to diversify their economies and escape the
resource curse, while allowing fossil-fuel importers to
reduce their import dependency. Renewable energy
technologies like wind power, geothermal heating,
small hydro, and solar power for electricity and heating
can all play a role. A 2003 report for the European Bank
for Reconstruction and Development (EBRD) estimated
that over 300,000 megawatts of electricity generating
capacity could be installed with current technology by
2020 using wind, geothermal, hydroelectricity and bio-
mass resources. For comparison, in 2000 there were
about 440,000 megawatts of installed capacity for elec-
tricity generation. This estimate is just a fraction of the
capacity that is theoretically possible in the longer term
(up to 3.5 million megawatts of capacity could be
installed for wind, for instance), but it is likely in practice
to be smaller due to economic, market and financial
constraints.2

Opportunities for bioenergy
The region’s relatively large agricultural sectors offer
interesting opportunities for bioenergy (fuels derived
from plants). Biomass (recently grown biological materi-
al that can be used for fuel, such as wood) is already
widely used for heating and could fuel new electric
power stations, although the contribution of this to cli-
mate change mitigation would depend on sourcing bio-
mass from sustainable forests or crops, rather than from
clear-felling forests. 

There may also be a role for biofuels, which are liquid
fuels for transport derived from plants like sunflowers,
maize, wheat, barley and sugar beet and other feedstock
crops, especially for export. Many national or regional
energy and climate-change policies now feature promi-
nent roles for bioenergy: the European Union is likely to
require that 10 percent of all liquid fuels sold in its mem-
ber states be made from plants. The region is well posi-
tioned to supply the crops that will be turned into these
biofuels. Ukraine, for instance, could provide about a
third of Europe’s overall biofuel feedstock potential by
2030 as a result of its large and productive arable land
area and prospects for doubling its agricultural yields
over current levels.3

Nevertheless, bioenergy faces significant obstacles in
the region. The viability of the agricultural sector may

One day biofuels could be derived from grassy plants like Miscanthus,
which do not compete with food crops for land and so could address
concerns about biofuels driving up food prices. © European Commission
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be constrained by the deteriorating social and demo-
graphic conditions in rural areas, lack of capital for rural
investments, and uncertain policy and economic condi-
tions. Like fossil fuels, agricultural commodities are sub-
ject to price volatility, and the current boom in food
demand could be followed by a bust if it causes too
much investment and increased productivity and a sub-
sequent real decline in prices. A related risk is that bio-
fuels are currently perceived as being partly responsi-
ble for high food prices.4 This perception could gener-
ate a backlash against biofuel policies and their sup-
porting subsidies and mandates. If these supports were
removed, demand would disappear because most bio-
fuels are currently more expensive to produce than
petroleum-based transport fuels (with the exception of
ethanol from Brazilian sugar, which is competitive with
petrol at international oil prices of above $35 a barrel). 

Long-term investment strategies will be required to
exploit the opportunities offered by renewable energy
beyond just providing agricultural feedstock for interna-
tional commodity markets. The 2003 EBRD report noted
that many countries of the region had enormous renew-
able energy potential, which was nevertheless likely to
remain untapped due to artificially low energy prices
and poor investment environments. This was particular-
ly the case in countries like Turkmenistan (whose poten-
tial wind resources could rival its natural gas reserves),
Kazakhstan, Georgia, Kyrgyzstan, Russia and Tajikistan.
In contrast, countries with better investment climates
like Poland, Latvia and Estonia, where greater public
awareness about renewables coexists with more
favourable legal and regulatory frameworks, have seen
much greater penetration of renewable energy tech-
nologies.5 Mandatory targets and guaranteed payments
for renewable electricity have helped attract investment

in wind power and biomass for heating and electricity in
these countries.

So-called second-generation biofuels could be particularly
important for the region. These fuels, which are still in the
development stage, could be derived from woody plants
like willow and from the cell walls of grassy plants like mis-
canthus or canary reed. They do not compete with food
crops for land and so could address concerns about biofu-
els driving up food prices. Many countries of the region,
including Ukraine and Bulgaria, have large amounts of land
that are thought to be highly suitable for these feedstock
crops of the future. But since these second-generation bio-
fuel technologies could require entirely different process-
ing technologies,6 countries would have to attract invest-
ment both in the biofuel crops and in the infrastructure to
process them. Given the abundant resources of renewable
energy across the region, the investment climate could be
the single greatest factor that will determine which coun-
tries profit from the coming boom.

Thomas Legge is a Research Fellow for the Energy,
Environment, and Development Programme at
Chatham House.
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Carbon Finance  
in Europe and the CIS

Marina Olshanskaya and Ben Slay

The Kyoto Protocol and carbon trading
Recognizing that traditional forms of development
finance would be insufficient to address the chal-
lenges of climate change, the Kyoto Protocol intro-
duced the Joint Implementation (JI) and Clean
Development Mechanism (CDM) to leverage private
financing for climate-change mitigation. The CDM is
intended to help developed countries (Annex I parties

to the UN Framework Convention on Climate Change,
UNFCCC) to reach their greenhouse gas (GHG) emis-
sions reduction targets under the Kyoto Protocol as
cost effectively as possible, and to contribute to sus-
tainable development in transition and developing
countries.1 GHG emitters in Annex I countries must
ensure that their emissions are within authorized lim-
its either by reducing GHG emissions themselves or by
purchasing corresponding amounts of Emission
Reductions Units (ERUs) elsewhere. This application of
the ‘polluter pays’ principle gives GHG emitters a
financial incentive to minimize their burden on the
global carbon balance, and gives those countries with
a low carbon footprint an incentive to maintain that
position.
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CDM and JI also allow Annex I countries and companies
to bring themselves into compliance with the Kyoto
obligations by sponsoring ‘clean development’ projects
that are implemented in developing countries or coun-
tries in transition. In addition to reducing GHG emis-
sions by promoting renewable energy, energy efficien-
cy, and improvements in waste management, these
projects can provide additional development finance.
In addition to the project funds themselves, this finance
takes the form of revenues from the sales of Certified
Emission Reductions (CERs) (from CDM projects) or
ERUs from JI projects. The buyer country can count
those CERs/ERUs against its national emission reduc-
tion target. Since the 2005 establishment of the EU
Emission Trading Scheme (EU ETS), CERs can also be
purchased and used (albeit with certain limitations) by
EU companies to ensure compliance with their ETS obli-
gations. 

While CERs have been in existence since 2000, the
rapid development of the CER market began with the
Kyoto Protocol’s entry into force in 2005. Certificates
(mainly CERs) worth some $5.5 billion were transact-
ed in 2006, covering a volume of 508 million tons of
carbon dioxide equivalent (tCO2e) at an average price
in excess of $10. These numbers reflected a 36 per-
cent increase on 2005’s volumes, and a doubling over
2004. According to PointCarbon, the CDM market
expanded to 947 million tCO2e in 2007, and reached a
capitalization of 12 billion EUR.2 In April 2008 the
1000th project was registered by the CDM Executive
Board; most of these are in the Latin America and
Asia-Pacific regions. 

Carbon markets and transition economies
High carbon intensity is a distinguishing feature of
most CIS and Eastern European countries, six of
which are among the 20 most GHG-intensive
economies in the world (see Table 1). Large GHG
emissions per dollar of GDP underscore the potential
cost-effectiveness of CDM and JI projects in these
countries, which could yield large reductions in GHG
emission per dollar invested. Such ‘green invest-
ments’ could provide capital and efficient energy
technologies to countries where both are in short
supply.

Despite this, transition economies have been very slow
to capitalize on their GHG reduction potential by
designing and implementing CDM and JI projects that
can attract carbon finance. As a result, their share of
world carbon markets remains insignificant. Only eight
of the 1,000 projects that had been registered with the
CDM Executive Board by April 2008 were from CIS coun-

tries (Armenia, Georgia, and Moldova), and only one JI
project from the region (in Ukraine) had been certified.
No CDM or JI projects have yet been certified in
Southeast Europe or Central Asia.

Table 1: Most Carbon-Intensive Transition Economies

Source: Climate Analysis Indicators Tool 2008, http://cait.wri.org.

Only a handful of countries in the region (Armenia,
Bulgaria, Moldova, Romania, Russia, Ukraine) have
acquired some practical carbon-market experience, and
have started to develop CDM and JI project pipelines.
Most of these projects are ‘low-hanging fruit’: they have
high and cost-effective GHG emission reduction poten-
tial, and are easy to develop and implement. However,
their broader development impact (in terms of income
or employment generation) is often minimal. 

Carbon finance revenues by themselves are rarely suf-
ficient to make the underlying projects economically
attractive. This is particularly the case with energy effi-
ciency, renewable energy, and bio-sequestration proj-
ects, which may have a strong development impact,
but whose GHG emission reductions are relatively
small or uncertain. By contrast, ‘end-of-pipe’ projects
that reduce GHG emissions from landfills or leaky gas
pipelines may have no direct development benefits.
But because they can deliver relatively large GHG
reductions at low cost, these projects can be extreme-
ly attractive to buyers. A review of the projects in the
regional CDM pipeline3 found that CDM revenues
would only have a decisive financial impact for one
project (concerning cement production in Armenia).
This review also found that increases in project prof-
itability are particularly marginal (1-2 percent) for
those CDM projects that have the largest development
impact (e.g., small hydro power in Armenia, wind
power in Cyprus, or afforestation in Moldova). Carbon
finance therefore needs to be combined with other
funding sources, including official development assis-
tance, state budget support, and private funds, if cli-
mate change mitigation projects are to have a signifi-
cant impact. 

Country Carbon intensity of World rank
GDP, tCO2eq/mln$ PPP 

Uzbekistan 3,081 2

Serbia 2,265 5

Kazakhstan 1,872 8

Ukraine 1,380 11

Turkmenistan 1,376 12

Russia 1,302 15
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Institutional frameworks for 
implementing the Kyoto Protocol
In order to participate in carbon markets, a designated
national authority (DNA) and national policy and regula-
tory frameworks must be established by a country wish-
ing to host JI or CDM projects. Unfortunately, progress in
creating DNAs and the institutional capacity needed to
evaluate and approve carbon projects in Eastern Europe
and the CIS has lagged behind other regions. Of the 14
potential CDM host countries in the region (Armenia,
Albania, Azerbaijan, Bosnia and Herzegovina, Georgia,
the Former Yugoslav Republic of Macedonia,4 Moldova,
Montenegro, Kazakhstan, Kyrgyzstan, Serbia, Tajikistan,
Turkmenistan, and Uzbekistan), only eight have notified
the UNFCCC Secretariat about its DNA contact point. 

However, such notification does not necessarily mean
that a fully functional DNA has been created. Of these
eight countries, only Moldova has to date established a
fully fledged DNA whose project criteria and approval
procedures are nearly in place. In Armenia, Georgia, and
Uzbekistan, national CDM approval procedures have
been drafted and are awaiting government approval.
Kazakhstan has developed unified project submission
guidelines and has approved two JI/CDM projects, but
has not yet agreed on a final institutional framework for
project review–and more importantly, has not yet decid-

ed on its status under the Kyoto Protocol.5 Tajikistan is
the furthest behind in the CIS region, and is still in the
process of ratifying the Kyoto Protocol. Serbia and
Bosnia and Herzegovina were the last countries in
Europe to ratify the Kyoto Protocol (in 2007) and have
not yet set up the DNAs and associated regulations. 

International development 
agencies and carbon finance
Although some donors are preparing to provide signifi-
cant funding for climate-change mitigation and adapta-
tion projects, compared to the scale of these problems
and the private sector carbon finance that is potentially
available, these donor funds are rather small. Their
impact can be magnified, however, if they help develop-
ing countries to tap carbon finance that would other-
wise be unavailable. Playing this ‘market maker’ role
means helping governments create the policy and insti-
tutional frameworks needed to attract carbon finance,
as well as ensuring that carbon finance projects are of
the highest possible quality.

UNDP has supported the establishment and develop-
ment of DNAs in Albania, Belarus, Kyrgyzstan,
Macedonia, Ukraine, and Uzbekistan. UNDP has
worked with the Kazakhstani government on the poli-
cy, legal, and institutional reforms needed to promote

Billowing factories such as the Lenin Steel Works in Magnitogorsk, Russia contribute to the country’s high carbon intensity ranking. © Panos Pictures  
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Hot Air? Carbon
Markets and
Sustainable
Development

Gábor J. Takács 

Development and hot air
The Kyoto system set relatively easy targets for
economies in transition, by selecting base years for
greenhouse gas (GHG) emissions from the pre-transition
period (1985-1990). GHG reduction targets are generally
6-8 percent for CEE countries1 and 0 percent for Russia
and Ukraine. Differences between emissions in the com-
mitment period (2008-12) and target levels are often
referred to as ‘hot air’, expressed in tons of CO2 equiva-
lent, or as assigned amount units (AAUs). Allowing these
countries to sell these credits can be viewed as compen-

sation for the costs of transition, especially since addi-
tional emission reduction requirements could constrain
their future economic growth. Will this opportunity be
utilized to increase wealth and contribute to long term
sustainability? Or will these countries squander this
unexpected gift? 

From the vantage point of international carbon markets,
this ‘hot air’ represents an excess supply of AAUs. If it could
be bought and sold with no restrictions, Russia’s and
Ukraine’s hot air could simply be purchased by other
countries, allowing Kyoto targets to be met without any-
one actually reducing their GHG emissions. How then do
the AAU sellers plan to use the income generated? Will
national budgets ‘swallow’ this income without contribut-
ing to environmental sustainability? Or will this income be
used to finance additional emission reductions?

Joint Implementation schemes
Joint Implementation (JI) and Green Investment
Schemes (GIS) link revenues from carbon credits to

greater private investment in wind energy, with a par-
ticular focus on alternative energy legislation. Through
its MDG Carbon Facility,6 UNDP provides a one-stop-
shop project development package for investors in
CDM and JI projects, helping them to attract carbon
finance. MDG Carbon is a partnership between UNDP
and the Dutch-Belgian finance group Fortis estab-
lished in 2007. Within this partnership, UNDP helps
developing countries design viable climate change
mitigation projects with tangible development impact,
while Fortis purchases the carbon credits generated by
these projects. The liquidity provided by these pur-
chases reduces the financial risk faced by developing
countries and communities, while helping to deepen
carbon finance markets in the region. MDG Carbon
financing has to date been arranged for projects in
Uzbekistan and Macedonia, which are currently in the
design stage. 

Conclusions
Initial steps have been made in establishing the institu-
tional frameworks needed to implement the Kyoto
Protocol in the transition economies of Europe and the
CIS. However, weak institutional frameworks continue
to limit abilities to benefit from the opportunities pre-
sented by carbon finance. Still external assistance is
needed to help these countries establish their DNA
structures, set up the institutional framework for eval-
uating projects, define sustainable development crite-
ria, and examine project eligibility. 

Carbon finance is not a panacea; it is still in its infancy, and
can only provide an additional revenue stream to com-
plement traditional sources of project finance. At current
market prices, carbon revenue streams are unlikely to
transform development-oriented CDM projects into
attractive investments–particularly for energy efficiency,
renewable energy, and bio-sequestration projects, as
these typically have strong development benefits but rel-
atively small (or risky) carbon benefits. Over time, howev-
er–as the implicit price of carbon rises and as carbon mar-
kets improve their abilities to manage risk–the impor-
tance of this form of development finance is likely to
grow. According to the Stern Review7, carbon markets can
provide annual revenues of at least $25-30 billion for
developing countries–once the pieces fall into place.

Marina Olshanskaya is Regional Technical Specialist for
Climate Change at UNDP’s Bratislava Regional Centre.
Ben Slay is the Centre’s Director.

1. The JI is the CDM-equivalent mechanism for GHG projects that are developed jointly
between Annex I countries.

2. Carbon 2008: Post-2012 is Now. Available at http://www.pointcarbon.com/
Research%20&%20Advisory/article27438-365.html. 

3. “CDM Project Pipeline”, UNEP Risø Centre on Energy, Climate and Sustainable
Development, 2008. Available on-line at: http://cdmpipeline.org/ (last accessed May 2008).

4. Hereafter: Macedonia.
5. Kazakhstan secured a special agreement after the Kyoto Protocol negotiations, where-

by it would participate in the Kyoto Protocol as an Annex I country. Once it ratifies
Kyoto, Kazakhstan will take on binding GHG emission targets and will be eligible to
participate in JI projects. Because of the country’s special status, Kazakhstani project
proposals are assessed as both JI and CDM projects, but follow the general procedures
for CDM project review and submission.

6. See http://www.undp.org/mdgcarbonfacility/t13-about.htm.
7. http://www.hm-treasury.gov.uk/independent_reviews/stern_review_economics_cli-

mate_change/stern_review_report.cfm.
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emission-reduction projects. In the case of JI projects,
the buyer country co-finances emission reduction proj-
ects in another country with Kyoto commitments, in
exchange for an agreed proportion of (and price for) the
latter country’s achieved emission reduction units
(ERUs), also expressed in tons of CO2 equivalent. In theo-
ry, these projects would not take place without the extra
financial help of carbon credits (additionality). By mid-
2007, 156 projects were at various stages of develop-
ment in the region.2

In addition to the GHG emission reductions (100 million
tons of ERUs during 2006-2007) and the investment gen-
erated (450 million EUR), this carbon finance helped fund
green energy projects in such areas as landfill gas (Poland,
Hungary), biomass fuel switching (Hungary), and wind-
farm development (Bulgaria, Hungary, Poland). Being
among the first of their type, these projects helped refine
green energy legal and regulatory frameworks, and
forced countries to reflect on their priorities.

The first Hungarian projects focused on three large coal-
to-biomass fuel-switching projects (the Ajka, Pécs, and
Kazinczbarcika power plants).3 The introduction of
stricter, more expensive sulphur dioxide emission
requirements forced the shut down of coal-based pro-
duction. The JI credits sold provided the extra funding
needed to finance the switch to biomass. Did these proj-
ects generate compelling environmental and develop-
ment benefits? Perhaps not. For one thing, the financial
additionality of the carbon finance was dubious, as a
generous feed-in-tariff scheme was already in place.
Moreover, the switch from coal- to wood-fired electrici-
ty generation produced a massive (circa 1 million ton)
increase in the demand for wood fuel. This higher
demand increased wood prices, put enormous pres-
sures on forests, and significantly increased wood
imports from neighbouring countries (Romania,

Ukraine, Slovakia) where forestry regulations are weaker
than in Hungary. In part, these projects simply shifted
natural resource extraction from Hungary to elsewhere
in the region.4

Bulgaria’s experience with wind farms also raises some
questions. Nature conservationists claim that wind farm
projects are often pushed through thanks to pressure
from governments and investors–at the cost of neglect-
ing sensitive bird sanctuaries.5 Public support for renew-
ables may be hard to obtain if environmental safeguards
in other areas are disregarded.

When the first projects in these countries began, there
were no national JI regulations in place. But buyers (e.g.,
Dutch Senter, the World Bank, the Austrian government,
Mitsubishi) had guidelines with strict baseline calcula-
tions and requirements for environmental and public
consultations, which subsequently passed into national
regulations. Among other things, this helped introduce
the concept of ‘buyers’ responsibility’ into the new EU
member states. However, as EU regulations limit the use
of JI credits in sectors covered by the EU’s Emissions
Trading Scheme, growing numbers of JI projects seem
likely to take place in Russia and Ukraine, where environ-
mental and social safeguards are not as closely
observed. Moreover, compared to projects in the new
EU member states, projects in Russia and Ukraine are
likely to be much larger–with larger potential negative
effects. 

Green investment schemes
With green investment schemes, Russia and Ukraine
could by themselves satisfy all AAU demand (Ukraine,
for example, has 1.5-2.2 billion tradable AAU potential).
Countries with surplus AAUs are trying to ‘green’ their
AAU sales by guaranteeing that revenues will finance
further emissions reductions–in the hope that countries

All JI tracks by 2007 - host countries and annual emission reduction in 1000 tons (ERUs)

Source: Kovelva, M (2007).
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with strong environmental concerns will be more will-
ing to buy into their projects. These agreements are typ-
ically made on a bilateral basis (e.g., in 2007: Japan-
Hungary; in March 2008: Japan-Poland). GIS systems are
currently under development in the region, with the first
sales likely to take place in 2008. 

At present, the legal and institutional basis for GIS proj-
ects is most advanced in Hungary. The Hungarian GIS
framework affords buyers a government guarantee for
the realization of their projects, sometimes even with
100 percent prepayment. There is greater flexibility for
both parties, in terms of project types, size and proce-
dures. Sellers can support technologies and beneficiar-
ies (households and public sector) that are not eligible
for other forms of subsidies, such as biogas for transport,
buildings’ energy efficiency, or non-CO2 GHG emission
reduction projects. 

But areas of concern can be identified here as well.
Because the discretion of the managing agency (i.e., the
Ministry of Environment) is high, reporting rules may be
loose, transparency may be more difficult to maintain,
and tendering systems and priorities can be subject to
ad hoc politics. As priority areas can be set by the man-
aging agency, coordination with other subsidy schemes
(under the national development plan, or via feed-in tar-
iffs) might be weak. Some kind of international baseline
standardization might therefore be a good idea.6

Do the new EU member states 
really need surplus emissions?
2008 is a landmark year for carbon markets. It is the first
year both for the Kyoto Protocol’s international emis-
sions reduction commitment period, and for Phase II
(2008-2012) of the EU’s Emissions Trading Scheme (ETS).
In Phase I (2005-2007) of the ETS, the European
Commission acquiesced to an oversupply of national
carbon allocations, thereby precluding large reductions
in carbon emissions. It was clear that tighter national
allocations would be needed to make Phase II work. 

Despite this, European governments continue to insist
on overallocation. The new member states were the
leading ‘overshooters’: Latvia topped the list by request-
ing an allocation that was 55 percent greater than what
was finally received. Estonia and Lithuania followed
closely behind with overshoots of 48 percent and 47
percent, respectively; and Slovakia and Poland request-
ed 27 percent greater carbon allocations than they final-
ly received. The Czech Republic’s initial request overshot
its final allocation by 15 percent; Hungary overshot by
12 percent. (Luxemburg was the only EU-15 country to
overshoot its final allocation by more than 10 percent.)7

Backed by Finland, a number of the new member states
threatened the Commission with legal proceedings in
the course of these negotiations. 

Differentiated GHG emission reductions can be justified
within the EU on a solidarity basis, as is recognized in the
Commission’s most recent proposal.8 However, 20 years
after the collapse of socialism, new needs have emerged
and new windows of opportunity have opened. While
industrial emissions in the new member states have
decreased overall, electricity consumption and trans-
port emissions are growing rapidly. Meanwhile, invest-
ments in electricity infrastructure (in line with EU-wide
trends) are lagging behind demand,9 and old produc-
tion facilities in most of the new EU member states are
in urgent need of replacement. Dirty coal and lignite-
based producers are very much embedded into political
structures, particularly in the Czech Republic, Hungary,
and Poland. Policy inconsistencies are widespread: for
example, despite lobbying for a 15-percent increase in
carbon allocations under the ETS, the Czech Republic’s
Energy Policy calls for a 13-percent reduction in GHG
emissions for 2000-2010; while the National Climate
Change Programme calls for an 18-percent emissions
reduction. Despite lobbying for a 27-percent increase
under the ETS, Poland’s Climate Protection Strategy calls
for a 40-percent reduction in GHG emissions by 2020. 

Moreover, the experience from Phase I suggests that the
extra income gained from the overallocation granted
under Phase II of the ETS is unlikely to be invested in
new low-carbon technologies or energy-efficiency
schemes. It is instead more likely to be treated as a wind-
fall, to be used to subsidize polluting firms, and thereby
enhance carbon lock-in.
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UNDP and the EMES European Research Network will launch
their joint study, Social Enterprise: A New Model for Poverty
Reduction and Employment Generation on 9 July 2008. The
launch will take place in Barcelona, Spain at the International
Conference entitled, ‘The Third Sector and Sustainable Social
Change: New Frontiers of Research’, which is being convened by
the International Society for Third-Sector Research (ISTR) and
EMES. The study focuses on Eastern Europe and the
Commonwealth of Independent States. Representatives of
EMES and UNDP, which commissioned the publication, will
present the main findings and highlight the opportunities and
challenges for social enterprises. The publication is the product
of a three-year project bringing together academics,
researchers, practitioners and international-development pro-
fessionals. The project focuses on measures to promote social
enterprises, especially their potential to reduce social exclusion
and generate employment. For more information, please con-
tact Geoff Prewitt, Civil Society Adviser at UNDP’s Bratislava
Regional Centre (geoff.prewitt@undp.org).

The Central European University and UNDP will hold a course
entitled, ‘Sustainable Human Development - Regional
Challenges and Responses’ in Budapest from 7-18 Jul 2008. The
course will be policy oriented and bring together practitioners,
mid- and high-level policy makers, academics, and civil-society
activists from the region as well as experts on issues of human
development and the Millennium Development Goals. The aim
of the course is to address deficits in understanding and to apply
the concept of sustainable human development to the region.
Instructors and facilitators will be from the Bratislava Regional
Centre, various universities, and UNDP country offices. For more
information please contact Mihail Peleah, Research Assistant at
the Bratislava Regional Centre (mihail.peleah@undp.org).

Tbilisi, Georgia will host an exhibition entitled, ‘Climate-
Friendly Technologies’ to demonstrate examples of technolo-
gies useful for mitigation and adaptation. The show will
demonstrate the need and the opportunities for developing cli-
mate-friendly technologies in Georgia. The exhibition is sup-
ported by the UNDP Georgia project ‘Enabling activities for the
preparation of Georgia’s second national communication to
the UN Framework Convention on Climate Change’. The exhibi-
tion will take place in July. For more information and exact

dates, please contact Marina Shvangiradze (marina.shvangi-
radze@undp.org.ge).

The conference entitled ‘Adaptation of Forests and Forest
Management to Changing Climate with an Emphasis on
Forest Health: A Review of Science, Policies and Practices’
will take place in Umeå, Sweden on 26-28 August 2008.
Scientists, forest managers, and policy makers from around the
world will come together to share knowledge about the impact
of changes in climatic conditions on forests, and on the implica-
tions of these changes for forest health, management and con-
servation. Information about keynote speakers, topics covered
by the conference, and the voluntary sessions are available on
the conference website (www.forestadaptation2008.net).

The European Conference on Applied Climatology (ECAC),
together with the Annual Meeting of the European
Meteorological Society (EMS), will be held in Amsterdam from
29 September to 3 October 2008. The theme of the conference
is the understanding of, and adaptation to, the current and
future climate. ECAC will serve as a platform where experts and
scientists on climate will communicate with policy makers who
are responsible for the implementation of adaptation strategies.
As adaptation to climate change is a global issue, the conference
organizers would like to especially encourage people from non-
European countries to attend. For more information, please visit
http://meetings.copernicus.org/ems2008.

From 1-12 December 2008 the City of Poznań in Poland will host
the United Nations Climate Conference, a major forum that
brings together the COP14 (the 14th Conference of the Parties
to the United Nations Framework Convention on Climate
Change (UNFCCC), along with the 4th Session of the Meeting of
the Parties to the Kyoto Protocol. The Conference is organized
by the Secretariat of the UNFCCC and hosted by the
Government of Poland. It is envisaged that the two-week ses-
sion will be attended by 8,000 participants: more than 190 gov-
ernment delegations headed by ministers for the environment
or climate change, international institutions, environmental,
business and research non-governmental organizations, and
the media. For more information, please visit http://unfccc.int. or
www.cop14.gov.pl. 

The next issues of Development and Transition will focus on:

Rural development (November 2008)

Reforming the state (April 2009)

The editors welcome contributions. If you wish to sub-
mit an article, please follow the guidelines at
www.developmentandtransition.net.
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