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1. INTRODUCTION

Russia is the third largest emitter of greenhouse gases worldwide, contributing about 6% of
global emissions. Against this background, Russia’s ratification of the Kyoto protocol in 2004
was decisive for the protocol to become established under international law.

However, there remains strong opposition against the Kyoto protocol in Russia. It is based on
the fear that Russian economic growth will be handicapped by limiting greenhouse gas emissions,
that energy diversification will decrease revenues from oil and gas, and on the expectation that
climate change will not be a major problem for Russia in the foreseeable future.

It seems reasonable to attribute Russia’s ratification of the Kyoto protocol not only to concern
about climate change but also to three other factors: first, at that time Russia wanted to join the
World Trade Organisation (WTO) and the EU had made it clear that it would not support this
unless Russia ratified Kyoto; second, Russia could see geopolitical advantages in strengthening
ties with Europe in the years of the Bush Jr. administration, which strongly opposed Kyoto; third,
Russia could expect to gain several billion € from the terms of the ratification. These terms
committed Russia to avoid increasing its emissions by 2012 above their 1990 level. As the
breakdown of the Soviet Union had led to emissions reductions of about one third until 2003,
this left abundant emission quotas that could be sold to other countries.

At the end of 2008, no deliberate position on climate change and its consequences in the
Russian Federation had been defined at the governmental level. On one hand, the relevance
of climate assessment studies has never been denied by relevant government bodies. On the
other hand, the climate change issue has never been considered as really important relative to
other high priority problems.

However, recent support of the Russian Federal Service for Hydrometeorology and Environmental
Monitoring (Roshydromet) initiative to prepare a Russian Climate Doctrine is a good sign.
Roshydromet was instructed to circulate the draft for such a doctrine to all interested agencies
(especially ministries) of the Russian Federation for comments. The current report takes into
account the research performed by Roshydromet and the Russian Academy of Sciences (RAS)
in the preparation for a Russian Climate Doctrine.

To what extent the Russian government will define an explicit climate strategy in the foreseeable
future, however, remains to be seen. As in Germany and other countries, the onset of a global
financial crisis in 2008 together with the danger of a global recession as well as the decline in
oil and gas prices, has made the political landscape rather less amenable to serious action on
global climate change (despite interesting arguments asserting that the recession provides a
unique opportunity for growth stimulation through investments in sustainable technologies).

Under these circumstances, Russia’s stance towards the post-Kyoto negotiations that are currently
under way is important, and far from obvious. There are promising opportunities, but also serious
challenges.

European Climate Forum Working Paper 2/2009 ﬂ:




2. A WIN-WIN APPROACH TO RUSSIAN CLIMATE POLICY

2.1 The current economic situation

The global financial crisis triggered by the collapse of the American sub-prime market in 2007 has hit
Russia no less than other economies all over the world (figure 1). In Russia, the combination of shrinking
international credits and falling oil prices brought a decade of remarkable economic growth to an end.
How the world economy and the capability for international problem solving will be affected by this crisis
cannot be known at the time of writing, but there is little doubt that the repercussions will be more
severe and long-lasting than with any recession since at least 1973, if not 1929. However, three facts
need to be recalled with regard to Russia. First, in 2007 inflation rose from 9 to 14%, raising the specter
of runaway inflation - the crisis has stopped this dangerous increase, too. Second, Russia’s huge
currency reserves provide it with considerable resources to deal with the economic challenges of the
coming years. Third, the Russian budget is calculated with an oil price of 41$ a barrel, and while the
volatility of oil prices is likely to drive them below that threshold from time to time, it is a rather safe bet
that in general they will fluctuate well above it.
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Figure 1: Real growth of GDP (% per annum) in Russia, Japan and EU27
Source: Economist Intelligent Unit

In the short run, the global financial crisis and its dampening effect on global economic growth
- and thereby on oil prices - clearly presents a major challenge for Russian economic policy. But Russia
will be negatively affected by this development only if key countries of the Organisation for Economic
Co-operation and Development (OECD) will be affected as well. In other words, it is unlikely that the
global economic turmoil will fundamentally alter the power relations between Russia and the rest of
the world. And it is unlikely that oil prices will stay at low levels for long - demand will keep increasing
and supply will be restricted both by natural scarcity and by limited global investment in oil extraction
and refinery. Therefore, Russia may well be in a position to become more, not less wealthy in the years
and decades to come (King, 2008; Sestanovich, 2008).

After the difficult economic period following the end of the Soviet Union, the Russian economy has been
growing at a rate somewhat above 5% in the years from 1999 to 2008 (figure 1). While this growth was
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helped by the rising oil prices of those years, it is important to realise that really massive oil price
increases did not set in until 2004. The Russian economy is clearly dependent on oil and gas exports,
but detailed analysis suggests that there is a solid base for Russian growth of GDP per capita to stay
around 5% in the coming decades (Beck et al., 2007). There is no doubt that the Russian government
will aim for even higher growth rates.

As the Russian population is declining, GDP might grow with about 1% less than GDP per capita - an
alleviating factor when considering total GDP related greenhouse gas emissions later.

Russia’s GDP per capita is about 10,000 € (at prices of 2005); in the Eurozone, GDP per capita is about
25,000 €. Assuming an annual growth rate of 2% for the Eurozone - consistent with the experience
of the past decades - at a rate of 5% Russia would reach European levels of GDP per capita well before
2050. Goldman Sachs expects Russia to be the sixth largest economy in the world by 2050.

In order to sustain its current growth rates Russia will need to address two key problems. First, experience
shows that growth depends critically on investment rates?. The gross investment share of GDP in Russia
is quite low, however, and needs to be increased (figure 2). Beck et al. argue that “investment would
have to rise significantly to maintain high growth rates in Russia” (Beck et al., 2007 p. 22). They assess
that to stabilise a growth rate of about 5%, Russia will need to increase its share of gross investment
in GDP from currently less than 20% to about 25%.
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Figure 2: Share of gross investment in GDP
Source: Global Insight, quoted from Beck et al. (2007)

The second problem is public health. General health conditions, often further hampered by
unhealthy lifestyles, are a serious impediment to personal well-being and to increasing labor
productivity. While Russian health issues are basically separate from climate policy, it should

1gee e.g. the classical study by Levine and Renelt (1991).
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be noted that many people see a close connection between environmental protection and
personal health. An example is the growing market for agricultural products from organic farming
in many countries. Improving general health conditions in Russia may go hand in hand with
strengthening the sensitivity to environmental issues. There is an opportunity here for the
government to launch public awareness campaigns linking the themes of health and nature
preservation.

2.2 Options for Russian Climate Policy

As Figure 3 shows, energy intensity (i.e. amount of energy used per unit of GDP) is about seven
times larger in Russia than in Japan, and about twice as large as in Canada. It is quite plausible
that in the coming years this difference will decrease.
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Figure 3: Energy intensity of Russia and other countries, 1990-2020
Source: Kononov et al. (2003)

Kononov et al. (2003) expect a reduction of energy intensity in Russia by about 4% per year up to 2030,
in contrast to about 2% annual reduction expected for Western Europe and America. Given a growth
forecast of 5% and more for Russia, this would still lead to an increase of energy use of at least 1% per
year. And given the availability of fossil fuel resources, this would lead to an annual increase of CO5
emissions by nearly 1% - the smaller increase in emissions being due to replacement of fossil fuels with
relatively large CO5 - emissions (especially coal) by fuels with somewhat smaller emissions (especially
gas).

Figure 4 shows a path on which Russia could catch up with highly industrialised countries both in terms
of income per capita and energy intensity. However, following this path requires a substantial increase
in investment. An increase of investment is needed to decrease energy intensity as well, especially
by renewing the built environment. As about 40% of Russian energy use goes into district heating
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(International Energy Agency, 2006), mainly by gas, this could free a huge amount of gas that could
be sold at much higher prices on export markets, possibly over a longer period of time.
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Figure 4: Energy intensity vs GDP per capita in different countries,
1990-2030 for Russia, 1980-2020 for the other countries

Source: Kononov et al. (2003)

The effect of investments is often described as the substitution of labor and possibly energy by
capital. This misses, however, the crucial aspect of learning-by-doing and increased know-how
resulting from investments. It has two major effects. First, labor productivity increases, so that
real wages can also increase, while the ratio of labor to capital costs may remain relatively stable.

Secondly, through increasing know-how, energy can be used more efficiently and less energy
intensive goods and services can be developed. In principle, higher growth can thereby be
achieved with decreasing emissions. Clearly, this possibility is of crucial importance for successful
climate policy. It requires the combination of incentives to increase investments with incentives
to direct those investments in the direction of a less energy intensive economy. Ideally, the
resulting transition would also contribute to a renewed sense of national identity by creating a
widely recognised sense of excellence in new fields.

An innovative climate policy can fit this complex requirement surprisingly well. For this purpose,

a suite of measures might be combined:

e Joint Implementation

e Green Investment Scheme

e Russian Emissions Trading System
¢ Russian Climate Fund

e Adaptation Measures:

Permafrost melting

Water shortages

Floods

Other extreme events

Health issues

o 0O O o o
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e Mitigation Investments:
o Energy efficiency in district heating
o Energy efficiency in industry
o Energy efficiency in transport
o Gas flare
o Pipeline losses
o Carbon Capture and Storage (CCS)
o Use of renewable energy sources
e Micro-economic Sectoral Measures:
o Local industrial learning networks
R&D for robotics
o R&D for advanced materials processing
R&D for other sectors
Irrigation training in agriculture

o

o

o

Joint Implementation projects are under way and there is a huge potential to be tapped. Green Investment
Schemes have been proposed to organise sale of Russian emission permits. The starting point would
be the fact that a considerable amount of permits is not needed in Russia because of the high baseline
assumed for the original allocation. These permits could be sold on international markets, and the
revenues invested in Russia for projects reducing Russian emissions.

A Russian Emissions Trading System is not a realistic option presently, but it could become an interesting
tool for Russia in the post-Kyoto period. Revenues from such a system could then be used to create a
Russian Climate Fund, providing a source to finance adaptation and mitigation measures. This would
avoid the problem that standard entries of government budget cannot be earmarked for particular
purposes. Adaptation measures to be financed from this fund are quite obvious.

Mitigation measures would require a combination of investment finance with micro-economic sectoral
measures. The large role and low energy efficiency of district heating in Russia provide a great opportunity
to reduce overall energy intensity with considerable economic gains. The challenges of maintaining and
improving the pipeline system provide a major opportunity to diversify Russia’s industrial structure by
developing robotics and advanced materials processing. The latter can be particularly promising if
applied to carbon fiber technologies.

The win-win strategy sketched so far is certainly worth pursuing. For this purpose, a sober
assessment of the climate challenge from a Russian point of view is essential.

3. CLIMATE CHANGE IMPACTS FOR RUSSIA

3.1 Impacts until 2050

With increasing concentrations of CO, and other greenhouse gases in the atmosphere, the average
temperature in Russia will increase even more than the global average. There are two main reasons:
the melting of snow and ice reduces the albedo - the reflectivity - of oceans and land, thereby increasing
the amount of heat they absorb, and the large thermal inertia of the oceans results in a higher
temperature over continents than over maritime regions by a factor of up to two. Given the huge area
of Russia, there will of course be great regional differences, but by 2050 an increase of 3 °C above the
average temperature of the 20t century is likely.
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Clearly, this represents a drastic climate change in Russia. It will destroy the environment on
which the indigenous Arctic cultures of about 200,000 people are based. It will also destroy the
habitat of many plants and animals, with polar bears being the most prominent, but by no means
the only species affected. On the other hand, higher temperatures could mean higher biodiversity,
with evolution generating new varieties of existing species and even new species in the course
of time.

A key effect of rising temperatures in Russia will be the reduction in energy use for heating
purposes. As already mentioned, about 40% of total Russian energy use goes into heating
buildings by district heating, and by 2005 climate change can be expected to reduce this
amount by several percentage points, yielding additional export revenues. The increased
energy needs for air conditioning in southern regions of Russia are likely to be smaller in
comparison.

As a result of higher temperatures, the permafrost that characterises large parts of the
Russian territory can be expected to decrease. In some regions this will mean that the
permafrost melting, which currently reaches one meter of depth, will then reach one meter
and a half. As a result, in these regions buildings and infrastructure will need to be renewed
faster than would otherwise be the case. As the affected fixed capital amounts to hardly
more than 1% of total fixed capital, and the renewal will take place over several decades,
this would require an increase of gross investment of less than 1%. Increased investment
in general accelerates growth, but an increase from, say, 18% to 18.02% would hardly be
noticeable2. However, in some northern areas, melting permafrost could lead to positive
effects for ports and infrastructure, which could help to foster growth and investment in
these regions.

Melting permafrost and increased temperature will make agricultural production competitive in
areas where this is currently not the case, leading to an increase in total production. However,
this effect may be offset by water scarcity in critical regions.

Globally, precipitation is likely to increase with higher temperatures, and this also holds for the
vast territory of Russia as a whole. However, regional differences are large. In general, regional
precipitation differences tend to be magnified, precipitation increasing in areas which today
already have high precipitation, and decreasing in today’s dry areas. Hydrological investigations
suggest that precipitation will decrease in the south-western parts of Russia, where most current
agricultural production is located. To some extent, this effect can be countered by using less
water demanding crops. Given the size of the Russian territory and the experience of Russia with
pipeline technology, water could also be transported by pipelines from regions where it is
abundant.

On balance, Russian agriculture is unlikely to suffer reductions in total production due to climate
change and may well gain from it.

As in other countries, increased variability of temperature and precipitation may well lead to
increased fluctuations of agricultural output in Russia. To manage these fluctuations, a system
of crop insurance will be needed, both to compensate losses of farm income and to finance food
imports from other regions. Similarly, the risk of flooding increased in some regions will require
suitable adaptation measures.

2 The relation between climate policy and investment dynamics is discussed in more detail below.
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By 2050, sea-level will rise, but probably by not more than about 30 cm. This should not create
great problems along the Russian coast-line.
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Figure 5: Sea-ice in the Northern Hemisphere as computed from the ensemble (16 members) of AOGCMs CMIP3
using SRES scenario A2 (1), and obtained from ground-based (2) and satellite observations (NSIDC data)
Source: Voeikov Main Geophysical Observatory, St. Petersburg

The single most important impact of climate change in the coming decades is likely to be the melting
of sea-ice (figure 5). This will facilitate exploring and exploiting the vast resources of fossil fuels to be
found below the Arctic Ocean. And it will facilitate marine traffic along the northern coast of Russia.

Summing up:
¢ A significant part of Russia is located in the region of large (observed and projected) warming.

Favorable consequences of expected climate changes are:
¢ Northward shift of the boundary of comfortable habitation
¢ Reduction of heating season and period of energy consumption
e Improvement of ice conditions and accordingly transportation potential in the Arctic seas
e Easing of access to the Arctic shelf and of its development
¢ Possible increase of biodiversity as a consequence of warmer climate.

Negative consequences of expected climate changes are:
¢ Increase of energy consumption for air conditioning in summer in the southern regions
¢ Increase of occurrence of dry conditions in some regions, and excessive precipitation and
flooding in other regions
e Fire risks in forestland
¢ Disruption of existing ecosystems, extinction of sensitive Arctic species
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