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Abstract

Climate change will shape the future of Russia, and vice versa, regardless of who
rules in the Kremlin. The world's largest country is warming faster than Earth as
a whole, occupies more than half the Arctic Ocean coastline, and is waging a
carbon-intensive war while increasingly isolated from the international commu-
nity and its efforts to reduce greenhouse gas emissions. Officially, the Russian
government argues that, as a major exporter of hydrocarbons, Russia benefits
from maintaining global reliance on fossil fuels and from climate change itself,
because warming may increase the extent and quality of its arable land, open a
new year-round Arctic sea route, and make its harsh climate more livable. Draw-
ing on the collective expertise of a large group of Russia-focused social scientists
and a comprehensive literature review, we challenge this narrative. We find that

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2023 The Authors. WIREs Climate Change published by Wiley Periodicals LLC.

WIREs Clim Change. 2024;15:e872.
https://doi.org/10.1002/wcc.872

wires.wiley.com/climatechange 10f19


https://orcid.org/0000-0003-0847-8140
https://orcid.org/0000-0002-0190-9246
https://orcid.org/0000-0003-1255-218X
https://orcid.org/0000-0002-1350-0210
https://orcid.org/0009-0001-4817-1787
https://orcid.org/0000-0001-7112-7568
https://orcid.org/0000-0003-3914-0505
https://orcid.org/0000-0001-9190-3544
https://orcid.org/0000-0002-0379-6302
https://orcid.org/0000-0002-5127-4314
https://orcid.org/0000-0001-6403-6027
https://orcid.org/0000-0003-0056-9646
https://orcid.org/0000-0002-6997-6656
https://orcid.org/0009-0009-4237-3001
https://orcid.org/0000-0003-1256-3161
mailto:javeline@nd.edu
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://wires.wiley.com/climatechange
https://doi.org/10.1002/wcc.872
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fwcc.872&domain=pdf&date_stamp=2023-12-18

20f 19 Wl LEY_ WIREs JAVELINE ET AL.

Russia suffers from a variety of impacts due to climate change and is poorly pre-
pared to adapt to these impacts. The literature review reveals that the fates of
Russia's hydrocarbon-dependent economy, centralized political system, and
climate-impacted population are intertwined and that research is needed on this
evolving interrelationship, as global temperatures rise and the international
economy decarbonizes in response.

This article is categorized under:
Policy and Governance > National Climate Change Policy
Trans-disciplinary Perspectives > National Reviews
Trans-disciplinary Perspectives > Regional Reviews
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1 | INTRODUCTION

Climate change will shape the future of Russia, and vice versa, regardless of who rules in the Kremlin. The world's larg-
est country is warming faster than Earth as a whole, occupies more than half the Arctic Ocean coastline, and is waging
a carbon-intensive war while increasingly isolated from the international community and its efforts to mitigate green-
house gas emissions. Officially, the Russian government argues that, as a major exporter of hydrocarbons, Russia bene-
fits from maintaining global reliance on fossil fuels and from climate change itself, because warming may increase the
extent and quality of its arable land, open a new year-round Arctic sea route, and make its harsh climate more livable
(Etkind, 2023; Gustafson, 2021; Lustgarten, 2020).

In this review, we draw on the collective expertise of a large group of Russia-focused social scientists and a large
and growing body of literature to challenge the narrative that Russia will benefit from the continued use of fossil fuels
and the associated rise in temperatures. We integrate the siloed research to assess the impacts of climate change on
Russia and Russia's adaptation, or preparedness for managing these impacts. We identify the gaps in research about
vulnerabilities and adaptations to reduce vulnerability.

Russia already faces disruptions from thawing permafrost; more frequent and intense fires, floods, and other disas-
ters; threats to its agricultural and forestry economy and water resources; and negative health impacts of climate
change. Impending disruptions include the high cost of adapting Russia’s northerly urban environments to warmer
temperatures and the challenges of responding to population flows. Russia's Central Asian neighbors may face even
more serious climate change impacts due to water scarcity and limited economic opportunities that could instigate
political instability on Russia's borders (Schatz, 2011; Zakhirova, 2013).

We argue that Russia is ill-prepared to address the current and impending crises. Russia's official scientific institu-
tions are actively analyzing climate change and its impacts on the country and recommending adaptations, but they
have limited influence. Civil society organizations that possess critical knowledge and expertise regarding the climate
crisis are ignored or treated with increasing hostility by the Putin regime, making climate mitigation and adaptation
efforts unlikely. Russian elites currently lack political commitment to a carbon-neutral economy and international
cooperation. Top-ranked officials barely acknowledge the climate crisis, let alone fund key agencies or foster intra- and
inter-governmental cooperation. Even in regions most affected by climate change, the authorities pay almost no atten-
tion to the costs of thawing permafrost and rising sea level.

Russian government inaction is unfortunate because, while shifting away from a hydrocarbon-based economy and a
highly monopolized energy sector will certainly pose short-term costs for Russia, the longer-term benefits for both
Russia and the world are real and potentially liberating. Hydrocarbon exporters and their allies have dominated elite
politics and the Russian state, centralizing power, marginalizing civil society, and stifling political debate. Deca-
rbonization would mean demonopolization of the energy sector and a shift in the balance of political power. Russia has
scientific and industrial strengths in nuclear power, hydrogen, and other energy alternatives (Henderson &
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Mitrova, 2020), and these, as well as potential strengths outside the energy sector, could become its niche in the
post-carbon economy and allow Russia to rejoin international efforts to fight climate change and to enjoy the benefits
of winning that fight.

2 | CLIMATE CHANGE IMPACTS

Natural and human systems in Russia, as elsewhere in the world, are being altered by climate change. The alterations
in Russia, however, are often unique, thanks to its distinct geographic profile (Figure 1).

2.1 | Agriculture, forestry, and water resources

The effects of climate change on Russian agriculture and forestry and especially its main commodity crop, wheat, vary
by region and, in the aggregate, are unclear. Technological advances and increased production in currently unsuitable
areas might offset declines in traditionally productive regions (Alcamo et al., 2007; Di Paola et al., 2018; Svetlov
et al., 2019), or they might not (Belyaeva & Bokusheva, 2018; Ivanova et al., 2020; Pavlova et al., 2019). Challenges
include vulnerable distribution systems and increasingly frequent disastrous climate events, such as drought and fires
(Alcamo et al., 2007; Dronin & Kirilenko, 2011; Ksenofontov & Polzikov, 2020). Southeast European Russia, including
the Lower Volga Basin and the North Caucasus, historically among the most productive regions, is projected to experi-
ence the most persistent droughts, which will lower yields and may disrupt interregional grain distribution (Dronin &
Kirilenko, 2011; Katsova, 2022). Climate impacts on Russian agriculture are consequential for both domestic and global
food security, given the country's status as a major exporter of grain to low- and middle-income countries in Africa and
the Middle East (Wegren, 2022). Russia nevertheless continues its commitment to industrial agriculture and its associ-
ated greenhouse gases, thus promoting a vicious circle of climate change, projected declines in crop yields, and carbon-
emitting farming practices (Wegren, 2022).

The effects of climate change on water resources also vary by region, with northern rivers generally projected to run
higher and southern rivers lower. Scientists are monitoring river flow levels (Frolova et al., 2022; Gel'fan et al., 2022;

oo

FIGURE 1 Projected increases in average winter temperature by 2090-2099 across the Russian Federation. Source: Climate Center of
Rosgidromet (edited to exclude the forcibly annexed Crimea).
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Kalugin, 2022a, 2022b), lake-water quality (Matveeva et al., 2022; Moiseenko et al., 2013), algal blooms (Namsaraev
et al., 2020), wetlands (Robarts et al., 2013), and groundwater recharge (Grinevskiy et al., 2021), but data, models, and
conclusions are currently imprecise.

Climate change is exacerbating the water and agricultural problems created by Russia's war in Ukraine. The arid
Crimea has been relying on limited local water sources since shortly after Russia's 2014 illegal seizure and annexation,
when Ukraine blocked the North Crimea Canal that had been supplying 70%-85% of Crimea's water. As the hostilities
and climate change continued, agricultural output and vegetation shrank, air pollution and industrial accidents
increased, and the Russian government lost billions of dollars (Vynogradova, 2020). With decreased rainfall and higher
temperatures causing polluted and drying local reservoirs, Russia blew up the North Crimea Canal blockage 2 days
after the February 24, 2022, invasion and set its sights on the Ukrainian province of Kherson, partly to control the canal
(Rutland, 2022; Troianovski, 2021). On June 6, 2023, Russia exploded and destroyed the Kakhovka dam, controlled by
Russia since February 2022, and drained the Kakhovka reservoir. Without the water from the reservoir, Crimea is pro-
jected to become a desert (Nikolashvili, 2020).

2.2 | Human health

Climate change has already resulted in increased mortality from heat waves and wildfires, including 55,000 deaths in
2010 (Shaposhnikov, 2014) that disproportionately affected Russians 65 years and older, foreshadowing heightened
challenges as Russia's population ages (Hansl et al., 2015), especially in southern Russia where many vulnerable older
Russians move (Grigorieva & Revich, 2021). Climate-induced flooding has brought infectious disease, as in Lensk,
Yakutia, in 2001 when flooding of the Lena River overwhelmed sewage pumping stations and wastewater treatment
facilities, infecting 39,000 people in 59 communities with hepatitis A (Revich, 2008). Thawing permafrost introduces
new public health threats from revival of several “zombie viruses” (Alempic et al., 2022) and has already allowed
anthrax spores to leach to the surface, infecting 2500 reindeer and 36 humans in the Yamalo-Nenets Autonomous
Okrug in 2016 (Revich et al., 2022). Thawing permafrost has also damaged the foundations of buildings providing
health care and other vital social services (Revich, 2020a; Savilov et al., 2020). Rising temperatures are altering habitats,
migratory patterns, and ecosystems, resulting in wider distribution of tick-borne encephalitis and mosquito-transmitted
West Nile fever and in population and health decline of animals traditionally hunted by indigenous people who then
shift to modern diets and suffer associated chronic diseases (Revich et al., 2019).

2.3 | Disasters

Globally, higher temperatures reduce humidity and therefore increase risk of fire and drought. Accordingly, in Russia
forest fires have become more frequent, extensive, and costly, and fire season is longer (Kirillina et al., 2020). The fires
contribute to greenhouse gas emissions in a pernicious feedback loop and affect soil, crop productivity, air quality, and
public health. Burning Arctic peatlands are a particularly pernicious and distinctly Russian environmental problem
(Witze, 2020). Siberia, like Europe and North America, experienced massive heatwaves in 3 of 4 years since 2020. Even
prior to these extreme events, droughts and fire have been disturbing the carbon balance of Siberian forests, challenging
the region's persistence as a carbon sink (Fan et al., 2023). The southern and eastern “bread basket” territories of
European Russia, historically prone to severe summer droughts, are projected to experience further decreases in precip-
itation (Cook et al., 2020; Dronin & Kirilenko, 2011).

Thawing permafrost is leading to increased flooding, landslides, and hazardous subsidence of ground supporting
existing infrastructure. Some Russian cities in high-latitude regions report infrastructure damage from thawing perma-
frost and soil instability for up to 80% of buildings and for pipelines, as evidenced by the 2020 Norilsk diesel spill (Hjort
et al., 2022). Flooding in Russia also results from rapid snowmelt, rising rivers, storm surge, and ice jams that first ele-
vate water levels in the upstream segment of a river and, upon release, flow downstream at high velocity, the latter
causing the previously mentioned catastrophic 2001 Lena River flood and its 8 deaths and damage to 20,000 properties,
26 schools, 7 health care facilities, and public utilities and transportation infrastructure (Anisimov & Kokorev, 2017).
Flash flooding from climate-magnified heavy precipitation near the Black Sea caused similar damage in 2012 in
Krymsk, where 156 people died and 29,000 lost property (Otto, 2015; TASS, 2014).
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2.4 | Urban life

Russian cities, including Moscow and St. Petersburg, are experiencing the urban heat island effect and warming significantly
faster than surrounding areas (Katsova, 2022). Climate change thus reduces demand for heating and may improve hydro-
power generation due to shortened ice periods and increased winter runoff during maximum energy demand (Anisimov &
Kokorev, 2017). However, climate change also increases flood losses and demand for air conditioning, reduces the lifespan
of buildings, expedites the deterioration of city heating systems, and increases risks for power lines, support towers, and road
safety (Anisimov & Kokorev, 2017; Katsova, 2022). In some cities, greater precipitation and reduced capacity of small rivers
to absorb excess precipitation overwhelms sewage infrastructure (Pavlovskii, 2013).

Other climate change impacts vary across Russian cities by geography and urban economies. Changes in snowfall
and therefore demand for snow removal vary by region (Anisimov & Kokorev, 2017). Coastal cities like St. Petersburg
and Vladivostok will suffer the most from rising sea levels, storm surges, and flooding, although the extensive
St. Petersburg dam, completed in 2011, was designed to withstand up to 5 meters of sea level rise and thus protect some
settlements against floods for the next 100 years (Kozin, 2019). Russia's main warm water port on the Black Sea,
Novorossiysk, is similarly vulnerable to rising waters, which threaten freight and petroleum shipments. Siberian cities
such as Novosibirsk, Krasnoyarsk, and Yakutsk now regularly contend with extensive wildfires (Kharuk et al., 2021).
More than other Russian cities, those that depend on fossil fuel production, such as Salekhard, Khanty-Mansiisk, and
Tyumen, are vulnerable to health impacts from temperature increases, as well as economic impacts from post-carbon
transition.

Russia’s northern cities face billions of dollars in damage to residential and commercial infrastructure from perma-
frost thaw (Streletskiy et al., 2019), especially because the Russian permafrost area houses large cities, such as Vorkuta,
Yakutsk, and Norilsk, with large apartment buildings and heavy-built industrial facilities (Hjort et al., 2022). Founda-
tion support has reduced by up to 45% in some locations, including 15%-20% reductions in Salekhard, Noviy Urengoy,
and Nadym, and 20%-30% losses in bearing capacity are projected for Salekhard, Norilsk, Yakutsk, and Anadyr (Hjort
et al., 2022). The usability of Arctic ice roads is also reduced (Anisimov & Kokorev, 2017).

2.5 | Migration

Although historically climate has motivated internal migration in Russia (Vakulenko, 2019), warming temperatures
may not serve as pull factors to Russia's east and north, given limitations in urban development, transportation infra-
structure, and soil quality, distance from Moscow and western Russia, and ineffective financial and policy inducements
(Parfenova et al., 2019; Streletskiy et al., 2019; Wang et al., 2019), as well as the still colder-than-average climate. Except
for Yamalo-Nenets Autonomous Okrug and Krasnoyarsk Krai, most Arctic regions are experiencing outmigration
unlinked to climate change (Katsova, 2022; Khoreva et al., 2018). In addition, between 2010 and 2021, nearly 150,000
Russians were internally displaced, mostly by floods or fires, which creates short-term challenges for the Russian state
different from long-term migration (Katsova, 2022). Projections for future migration suggest a continued minor role for
climate change as a motivating factor (Fantazzini et al., 2021; Karachurina & Mkrtchyan, 2022; Sardadvar &
Vakulenko, 2020).

International migration to Russia from Central Asia and the South Caucasus has been motivated by higher wages
but could be influenced by climate change in the future, with the World Bank estimating that Russia could soon see 3.7
million climate migrants from Central Asia, Eastern Europe, and elsewhere, almost 2% of Russia's population (Clement
et al., 2021). Migrants may come from poor communities in the aftermath of disasters (Sagynbekova, 2021) or because
of push factors that include environmental conditions (Blondin, 2019). Outmigration from Russia is currently propelled
not by climate change but by Russia's war in Ukraine.

2.6 | Industry

Given Russia's currently hydrocarbon-driven economy, assessments of industry under climate change typically focus on
mixed energy impacts. Russian power plants will likely experience a net decline in demand for heat (Klimenko,
Fedotova, et al., 2018; Klimenko, Klimenko, et al., 2018), and permafrost thaw presents opportunities for extraction and
transport. However, thawing also jeopardizes 45% of hydrocarbon extraction fields in the Russian Arctic (Hjort
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et al., 2022); sea shore erosion threatens ports; fires pose risk to oil and gas infrastructure, and frequent atmospheric
events cause faster corrosion of required metals (Katsova, 2022). Still, the state prioritizes large resource extraction pro-
jects (Moe, 2020), which increases carbon emissions in a positive feedback loop of melting Arctic ice and fossil fuel use.
The state also continues to prioritize coal exports, especially to Asia (Martus & Fortescue, 2022).

The renewable sector has not been promoted in Russia; projects are often only for show (Koch & Tynkkynen, 2021).
Low hydrocarbon prices, long distances from potential renewable sources to population centers, and high renewable
energy costs driven by localization requirements hinder clean energy development and diversification (Henderson &
Mitrova, 2020). Renewables thus make up just 2% of primary energy production. Hydropower accounts for most of that
energy and 17% of electricity production. With 9% of the world's hydropower reserves, Russia could invest in new
hydropower projects, especially in Siberia and the Far East, but instead focuses on the development of nuclear power
stations (Bogoviz et al., 2020).

The energy sector in Russia accounts for half of federal budget revenues, and carbon-intensive industries such as
metallurgy, fertilizer production, and chemicals account for 10% of GDP (Makarov et al., 2020). Decarbonization
commitments by Russia's European trading partners following the 2019 Paris Agreement will thus negatively affect
the Russian economy and social welfare (Makarov et al., 2020). After the 2022 full-scale invasion, the EU cut
imports of Russian gas to 20% of prewar levels and accelerated the phasing in of their carbon border adjustment
mechanism, which will dramatically increase the price of many carbon-intensive products imported from Russia
(Kirkegaard, 2023).

Russia's political and industrial leaders have tended to downplay or deny climate change or argue that Russia is
already a bastion against greenhouse gas accumulation (Godzimirski, 2022; Korppoo, 2022; Tynkkynen &
Tynkkynen, 2018). Some Russian corporations have felt pressure from shareholders, lenders, and customers, predomi-
nantly international, to present a green face, but substantive change has been minimal (Kitade, 2021; Martus, 2018;
Molchanova et al., 2020). While corporate behavior seemed on the brink of changing in 2021 in response to the EU's
potential carbon tax on imports and the realization of potential economic benefits for Russia in a green transition,
Western sanctions following Russia's invasion of Ukraine sidelined green endeavors in favor of desperate searches for
alternative energy export markets (Babaeva, 2022; Galaktionov, 2022; Morozov, 2020).
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FIGURE 2 Carbon Action Tracker (CAT) rates the Russian Federation's climate targets, policies, and finance as “Critically insufficient”
and inconsistent with the Paris Agreement's 1.5°C temperature limit. Among the reasons for CAT's low ratings are Russia's lack of policy
commitment to curb emissions, Russia's unsubstantiated claim that by 2050 its forests would take up twice as much carbon as they do today,
and Russia's failure to account for the impact of its enormous Siberian wildfires in recent years. They conclude that “If all countries were to
follow Russia's approach, warming could reach over 3°C and up to 4°C.”
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3 | CLIMATE CHANGE POLITICS

Russia matches its unique geographic profile with an equally unique political profile. Of the world's petrostates, it alone
claims former superpower status with renewed imperial aspirations that depend critically on retaining global depen-
dence on fossil fuels. These characteristics define its approach to domestic and international climate politics (Figure 2).

3.1 | Climate leadership deficit

Given that the Russian state owns or controls most Russian energy companies and is dependent on oil and gas income,
state and corporate interests blend, and a desire to continue the production and sale of fossil fuels drives government
inaction on climate change. No top political official champions a climate agenda; those in the highest positions of
power demonstrate silence or denial (Box 1).

As of 2009, Russia has a Climate Doctrine that declares climate change to be a “policy priority for Russia.” The
resulting 2011 Comprehensive Plan charged federal ministries, led by the Ministry for Natural Resources and the Envi-
ronment (MNRE), to report on 65 planned measures, 30 of which were declared completed by 2018 (Government of
Russia, 2011; President of Russia, 2009). However, the magnitude of substantive progress is unclear, and the key gov-
ernmental body named responsible for monitoring the Climate Doctrine, the MNRE, itself does not include climate
action in its mission. The MNRE's Federal Service for Hydrometeorology and Environmental Monitoring (Rosgidromet)
provides key expertise in climate change monitoring and forecasts and regularly produces comprehensive
assessments—and warnings—of the detrimental impact of climate change on Russia (see Table 1.) However, scientific
agencies rank low in the Russian government hierarchy and have little policy influence (Korppoo, 2016). The narrow
coalition of experts that successfully lobbied for the Climate Doctrine and other climate action included civil servants,
academics, NGO leaders, and corporate representatives but no representatives of the federal government and, even at
its peak influence, was unsuccessful in promoting ambitious emission reduction goals or mitigation policies (Kokorin &
Korppoo, 2013).

Also as of 2009, Russia has an advisor to the president on climate, a position first held by Aleksander Bedritskii,
who advocated for stronger climate policy. In 2018, he was replaced by Ruslan (Abubakar) Edelgeriev, former Chech-
nya prime minister, who headed the intra-governmental working group on climate change and sustainable develop-
ment but otherwise had limited climate-related experience (RBK, 2018). More powerful than the presidential advisor
on climate is Deputy Prime Minister Viktoria Abramchenko, who oversees several state programs dealing with

BOX 1 Who controls the fossil fuel industry in Russia?

The fossil fuel industry in Russia is the single most important component of the Russian economy, contributing
a quarter of GDP, nearly half of government budget revenues, and more than half of exports (Gerasimchuk &
Oharenko, 2019). After the collapse of the USSR, the most valuable parts of the fossil fuel sector were privatized
in highly politicized and often corrupt processes. Since the accession of Vladimir Putin to the Russian presi-
dency, the state has increasingly drawn these assets under its control, either directly or through proxy owner-
ship by oligarchs and businesspeople close to state officials.

The fossil fuel company, Gazprom, which is the largest natural gas company in the world and produces
nearly 70% of natural gas in Russia, is majority state-owned (Organisation for Economic Co-operation and
Development, 2020). In the more decentralized petroleum production industry, the company Rosneft produces
40% of Russian oil and 8% of its gas (Rosneft, 2023). Rosneft has officially been state-owned only since 2020,
but it has effectively been state-controlled through its CEO Igor Sechin, a close Putin ally, since 2012 (Russia
Monitor, 2020).

Ownership in the sector often involves networks of holding companies that limit the transparency of the
industry and allow informal political networks to exercise enormous influence. This kind of ownership has
been a hallmark of Russian economic organization over the last 30 years and largely explains the Russian state's
reluctance to address climate change through decarbonization.
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TABLE 1

Types of

impact®

Accelerated
warming of
annual
temperatures

Precipitation

Increased soil
temperatures
and thawing
of permafrost

Extreme
temperatures

Sea level rise

Decrease in
Arctic sea ice
extent

WIREs

JAVELINE ET AL.

Description

In 2020, the mean annual temperature in
Russia was 3.2°C higher than the long-
term average between 1961 and 1990.

Increased precipitation occurs throughout
the year and for all seasons and is higher
than average global precipitation levels.

In Russia's permafrost zone, annual
minimum soil temperature at a depth of
0.8 m is increasing more than 0.4-0.8°C
every 10 years.

Heat waves (three consecutive days of
temperatures above 32°C) were more
common in European Russia in the
period between 2006 and 2010 in
comparison to 2001-2005.

Fluctuations in the sea levels for Russia's
Arctic coast have been higher than mean
long-term levels.

By the end of the cold season in the period
2004-2018, average ice thickness in the
Russian Arctic seas decreased by about
40 cm (from 153 to 117 cm) compared to
1997-2003.

Benefits

Shifting of climatic zones
north, increasing
habitability, and opening
up new locations for
agricultural production

No benefits identified

Increasing soil productivity
(dependent on adaptivity to
the new climate regime)

Decreased incidence of ice
crusts, which limit food
sources for livestock and
other animals

No benefits identified

Opening of Northern Sea
Route; access to natural
resources in the Arctic

Russian government assessments of climate impacts on the territory of the Russian Federation.

Drawbacks

Forest fires; desertification; increase
in insect-borne diseases; stress on
water resources; species
vulnerability; loss of work-days
due to higher temperatures;
increased health emergencies

Increased risk of flooding; ice
instability on rivers serving as
winter roads; faster corrosion and
destruction of metals used in
construction of oil and gas
infrastructure

Infrastructure failure (e.g., cracking
in buildings, railways, roads, oil
wells); release of methane stored in
permafrost; increased risk of novel
infectious diseases; increased
construction costs

Increased incidence of drought,
tornados, heat waves, and excess
deaths, typhoons, freezing rain

Increased coastal flooding and
erosion, particularly in the Arctic;
shoreline erosion will threaten
ports

Habitat loss and change for Arctic
animal species; increased human
activity in sensitive environments
(e.g., increased traffic on Arctic
seas); loss of livelihood for
indigenous populations

“Impacts are described in the Third Assessment Report, commissioned by the Russian government's Ministry for Natural Resources and the Environment
(MNRE), written and released by its Federal Service for Hydrometeorology and Environmental Monitoring (Rosgidromet): http://cc.voeikovmgo.ru/images/
dokumenty/2022/0d3.pdf. Not all observed changes are reported in the table.

environmental protection, agriculture and forestry development, water resources protection, and a national project,
“Ecology,” that boasts a 4041 billion ruble budget (approximately $53 billion), but climate action is not among her
responsibilities, and in her other capacities, she works with leaders of resource-extracting companies, such as Gazprom
and Lukoil, and governors of resource-extracting regions. In 2020, Energy Deputy Minister Pavel Sorokin argued that
big fossil fuel extraction projects need to be pushed through during the limited “window of opportunity” of the next
two decades (Russian Federation Ministry of Energy, 2020). In 2021, the Ministry of Foreign Affairs recommended
funding studies promoting “alternative” viewpoints on climate change that “would not necessarily imply abandoning
fossil fuels” (Dobrovidova, 2021).

In Russia's legislature, no faction embraces a climate action agenda (Semenov, 2021). Parties that run on environ-
mental platforms perform poorly in elections, and prominent legislators have pitched climate denial, including former
Just Russia leader Sergei Mironov, who has lectured about “the total fraud” of climate change being “a trap for Russia”
set by the West and has lobbied the Russian president against joining international agreements (Mironov, 2020). The
lower chamber, the State Duma, has a Committee for Ecology, Natural Resources, and Environmental Protection; a
similarly titled committee in the upper chamber, the Federation Council, ceased to exist in 2011 (Federation
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Council, 2011). Through powerful lobbies, the energy, mining, industrial, and agricultural interests, which have sub-
stantial stakes in climate policy, play a greater role in legislation than the Duma committee (Chaisty, 2013).

Russia’'s Academy of Sciences (RAS), the institution that provides scientific expertise behind policy-making,
expresses climate denial on its official website: “Rumors about the climate catastrophe are somewhat exaggerated”
(Russian Academy of Sciences, 2021). Although some institutions such as the Institute for Oceanic Science and Institute
for Biology accept the science of climate change, climate-denying RAS members serve on state-led working groups and
commissions. Climate advocacy from nongovernmental organizations has limited impact on the policy process.

3.2 | Adaptation planning

In recent years, Russian federal and regional policymakers have paid some attention to climate change adaptation, as
seen in 2019's “National Plan of Measures for the First Step in Adapting to Climate Change by 2022,” which envisions
developing sectoral and regional adaptation plans (Government of Russia, 2019), and 2020's “Strategy for the Develop-
ment of the Russian Federation Arctic Zone and Providing National Security through 2035 (President of Russia, 2020).
Rosgidromet has been at the forefront of providing climate information to private sector actors and the public.

In June 2022, based on climate risk assessments and the recommendations of the Ministry of Economic Develop-
ment, the Russian government approved 10 plans to adapt to climate change in the following sectors: transport, fuel
and energy, construction and housing, agriculture and fishing, environmental management, healthcare, the Arctic, civil
defense and emergency situations, industry and trade, and sanitation and public health. Regional plans have been
developed for Belgorod, Volgograd, Vologda, Kemerovo, Kursk, Penza, and the illegally annexed Crimea, and these
address local extreme weather events, agricultural vulnerabilities, water scarcity, and other local impacts. Plans for the
other 77 regions and the annexed Sevastopol are still in development (TASS, 2022).

While these documents represent acknowledgment of the vulnerability of Russia's population to climate change,
they simultaneously seek to capitalize on the perceived advantages of climate change, including greater access to Arctic
waterways, expansion of agriculturally viable land, possible increase in the “productivity” of boreal forests, and lower
heating energy costs during winters (Government of Russia, 2019). Moreover, adaptation financing and implementation
are limited (Moe et al., 2022).

3.3 | Adaptation deficits

Adaptation to reduce Russia's vulnerabilities is thus currently minimal (Moe et al., 2022). The Russian government sub-
sidizes crop insurance, but many agricultural producers consider premiums too high, only an estimated 5% of crops
and livestock are insured, and some growers rely on federal aid when crops fail (Dronin & Kirilenko, 2011; Nechaev
et al., 2021). In the short term, increased federal food reserves can reduce food stress during years of grain shortage but
will be insufficient for more drastic climate change in the next 50 years, suggesting the necessity of greater interregional
exchange to minimize food crises and matching crop varieties to the local climate, landscape, and soils (Dronin &
Kirilenko, 2011). Since 2018, the Russian government has ramped up investment in technologies to develop locally
adapted seeds for the main Russian field crops (wheat, barley, sugar beets, potatoes), though the main political rationale
is national food security, not climate adaptation (Dobrovidova, 2019).

Two key public health warning and action plans exist, one created by the World Health Organization European
Office, Russian Ministry of Health, and Arkhangelsk regional government in 2011/2012, and the other in the city of
Moscow immediately following the 2010 heat wave. However, investment, implementation, and replication across
Russia are uncertain (Revich, 2020a, 2020b, 2021). A sectoral plan published by the Ministry of Health in June 2022
acknowledged current and potential health impacts, but its goals are generic and unlikely to spur national, regional, or
local action (Ministry of Health of the Russian Federation, 2021).

Russian officials receive public support for demonstrating competence in disaster management (Lazarev et al., 2014)
but have few incentives to enact preventive measures, which provide fewer political benefits.

Most Russian cities lack strategic policy instruments, governance capacity, and political and fiscal autonomy to adapt
to climate change. Historically, Russia's urban infrastructure and public transportation tend to be poor quality, energy
inefficient, and poorly maintained, with urban adaptation to climate change not prioritized, and Russia's war in Ukraine
further reduces the priority of adaptation. Moscow prepared an action plan to achieve carbon neutrality by 2060, but its
formal adoption, let alone implementation, is uncertain. St. Petersburg prepared declarations such as “Environmental
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Policy-2030” and includes a climate adaptation section in its most recent City Strategic Plan but has no city-wide action
plan. Other major metropolitan areas rarely incorporate climate change in strategic planning. For example, Ekaterinburg
with its 1.5 million inhabitants does not have any climate-related strategy; the Dutch architecture agency MLA+
involved in the city's master-plan development mentions the issue only once. City environmental departments focus
mostly on parks and recreation and rarely coordinate with the more important planning and transportation agencies.

Cities in Russia's permafrost areas have perhaps the greatest unmet adaptation needs, with special difficulties for
engineering design and construction imposed by uncertain climate models and potentially high capital expenditures
and operational expenses (Hjort et al., 2022). Historical infrastructure damage in Russia's permafrost areas resulted
from poor maintenance (Hjort et al., 2022), suggesting Russia's inability or unwillingness to address the additional com-
plexities of climate change. After the 2001 Lena River flood, authorities quickly rebuilt the destroyed city of Lensk in
the same vulnerable floodplain location at 400 times the cost of preventive measures (Anisimov & Kokorev, 2017).

In October 2021, Russian Deputy Prime Minister Viktoria Abramchenko acknowledged the “inevitable emergence
of ‘climate migrants’” and the need to adapt to climate change accordingly (TASS, 2021). However, migration is not
mentioned in adaptation planning, nor has climate-induced migration emerged as a policy agenda item or in public
discussion.

3.4 | International relations

Russia has failed to assess the specific negative impacts of climate change on national security (Kochtcheeva, 2022).
Defense and military budgets are threatened by an unreformed energy sector and the consequent declining Russian
economy as the green energy transition progresses (Godzimirski, 2022). Geopolitical leverage provided by fossil fuel
energy exports is threatened as previously dependent countries diversify energy sources (Henderson & Mitrova, 2020).

Instead, the Kremlin focuses on the positive aspects of a melting Arctic: The Northern Sea Route (NSR) opened in
2012, due to the lowest concentration of Arctic sea ice ever observed, and is seen as a key factor in reestablishing
Russia's great power status (Kjellén, 2022; Moe, 2020). Russia has re-militarized the Arctic with new military installa-
tions on the western Arctic archipelagos and has thereby enclosed the Barents Sea at the western end of the NSR
(Kjellén, 2022) (Box 2).

The Russian Federation has participated routinely in international climate diplomacy since the 1990s and was
instrumental in bringing the Kyoto Protocol into force (Henry & Sundstrom, 2007; Makarov et al., 2020). Nevertheless,
Russia has avoided meaningful commitments to reduce greenhouse gas emissions, using a 1990 baseline—prior to the
post-Soviet economic crisis—and maximally accounting for forest carbon sequestration in national emissions budgets.
At 2021's COP 26 meeting, Russia updated its 2030 target to 30% reduction below 1990s levels, which effectively

BOX 2 Russia and the Arctic

The Arctic is warming four times faster than the rest of the planet and provides an alarming indicator of the
impacts of climate change (Rantanen et al., 2022). Since 1996, the Arctic Council, an international body uniting
all of the Arctic countries, worked collaboratively to address a variety of environmental issues in the far north.
Russia's 2022 full-scale invasion of Ukraine during its 2-year chairmanship led to the suspension of Arctic
Council activities until Norway took over in May 2023. Council activities are slowly resuming, although
Russia’s role in future collaborative Arctic governance remains in question.

Russia's (non)cooperation is consequential. Russian territory makes up approximately half of the Arctic,
and the Arctic is a central component of Russia's planning for its future. Russia sees the Arctic as a resource-
rich zone, and President Vladimir Putin is counting on extracting the region's oil and natural gas resources to
further the country's economic growth. Putin has also accelerated the militarization of the Russia Arctic,
claiming the country faces threats from the West. The invasion of Ukraine led Finland and Sweden to seek to
join the North Atlantic Treaty Organization (NATO), meaning that Russia now faces a united bloc in the Arctic.
Putin’s energy and military plans often run counter to the desires of the Indigenous people who have lived in
the Russian Arctic for millennia. These groups have little voice in defining Russia's Arctic policy.
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requires no actual cuts to current emissions. Russia also pledged to achieve carbon neutrality by 2060 but with few
details on implementation. Notably, President Putin did not attend COP 26 or COP 27, although Russia sent delegations
to those conferences and will likely continue to do so.

Should Russia try to rejoin the global community and cast itself as a responsible international actor, it might do so
via multilateral climate change and adaptation efforts, especially those involving easily achievable goals that do not
threaten growth (Closson, 2019; Kendall-Taylor & Townsend, 2022; Kochtcheeva, 2022). Motivations for such engage-
ment include potential revenue generation in the Arctic (Buchanan, 2023), a need for international economic re-
integration (Henderson & Mitrova, 2020), and reputation concerns for Russia's “great power” status that, with the right
incentives, could manifest as “green leader” discourse (Tynkkynen, 2020). However, these very motivations might raise
concerns in the international community about the sincerity of Russia's climate commitments and inspire demands for
Russia's more aggressive emissions reduction as a condition of future international engagement (Figure 3).

3.5 | War

Russia's full-scale invasion of Ukraine has brought devastation not only to Ukraine but to the global climate from
increased military emissions—potentially several million extra tons of carbon dioxide equivalent (tCO,e) directly
(e.g., military operations that include explosions, fires, aircraft fuel, production and distribution of weapons, and more)
and indirectly (e.g., methane leakage from the Nord Stream 1 and 2 pipelines and Ukraine's ultimate reconstruction)
(Bennhold & Tankersley, 2022; Michaelowa et al., 2022). Seven months of Russia's aggression in 2022 resulted in at
least 100 million additional tCO,e, an amount equivalent to or higher than those of The Netherlands during that same
period (de Klerk et al., 2022). In addition to military emissions from Russia, boosted military spending by the
United States and Western Europe to assist Ukraine or maintain a strong presence in the region may result in emissions
above levels promised in their commitments to the Paris Agreement. Although Russia has never played a leading role
in international climate negotiations, its war and pariah status diminish its incentives for future cooperation and thus
create uncertainty for future negotiations (Overland, 2022). The war also disrupts energy markets and diverts attention
from dialogue on climate change.

Annual share of global CO2 emissions

Carbon dioxide (CO-) emissions from fossil fuels and industry’ . Land use change is not included.
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0% - = AN A - Australia
1750 1800 1850 1900 1950 2021
Source: Our World in Data based on the Global Carbon Project (2023) OurWorldInData.org/co2-and-greenhouse-gas-emissions « CC BY

1. Fossil emissions: Fossil emissions measure the quantity of carbon dioxide (CO:) emitted from the burning of fossil fuels, and directly from industrial
processes such as cement and steel production. Fossil CO: includes emissions from coal, oil, gas, flaring, cement, steel, and other industrial processes
Fossil emissions do not include land use change, deforestation, soils, or vegetation

FIGURE 3 Although Russia’'s annual CO, emissions declined dramatically after 1990, those reductions were a direct result of economic
collapse following the dissolution of the Soviet Union and not attributable to deliberate climate policies. Once Russia's economy stabilized,
emissions again began to increase and are projected to continue to rise, given current policies.

95UB017 SUOWIWIOD BA 11810 3|qeot dde auy Aq peusenob e Sajolie YO @SN JO S8|nJ 10} ARIq 178U UO A8]IAN UO (SUOTPUOO-PUR-SLUIBY/WIOD A8 | 1M Ale.d1jBul [Uo//Sdy) SUOTIPUOD pue SWe 1 8y} 885 *[202/50/60] Uo ARiq18ulluo /8|1 ‘ARIqIT Alun 8sUsjeq BUOIIEN AQ Z/8"00M/200T 0T/I0P/WO0D" A8 |1 AReiq|pU1|UO'Sa. IM//:Sty Woly papeojumoq ‘2 ‘v202 '66LL/SLT



12 of 19 W l L E Y_ WIREs JAVELINE ET AL.

The combined impact of Russia's war and climate change reverberates throughout the Earth system. The war is
interrupting global biodiversity conservation efforts and thus harming climate change mitigation, given that Russia has
more carbon-sequestering forest and peatlands in need of protection than any other country (Gallo-Cajiao et al., 2023).
In 2022, 20% of all Ukrainian nature conservation areas had also been affected (United Nations Environment Pro-
gramme (UNEP), 2022). Military activities have caused the release of toxic industrial chemicals and hazardous waste,
thus polluting air and already limited water supplies (UNEP, 2022), and the food-importing countries of the global
south are suffering from the war's disruption to Ukraine's provision of staple crops and fertilizer, causing an additional
47 million people to face acute hunger (UNEP, 2022, 27). The precise environmental impact of the June 2023 destruc-
tion of the Kakhovka dam and hydroelectric power plant is unclear as of this writing, but the catastrophic flooding is
sure to exacerbate climate impacts of water scarcity, food scarcity, biodiversity loss, and human morbidity and mortality
and to magnify the carbon-intensive demands of rebuilding Ukraine.

Amidst this devastation, the war has generated some push for decreasing emissions. The spike in oil and natural gas
prices led the European Commission to resolve to end the EU's dependence on Russian fossil fuels, improve energy con-
servation measures, and accelerate the transition to renewable energy sources, even if temporarily increasing the use of
coal (Plumer, 2022). In May 2023, the International Energy Agency (IEA) named the war in Ukraine as one factor
behind increasing investment in renewables globally over the last 5 years (International Energy Agency, 2023). How-
ever, the potential for emissions reductions has so far not been realized. Western sanctions have limited Russia's pool of
customers for its oil exports, as well as its negotiating power and revenue, but the quantity of oil exports has rebounded
to pre-war levels thanks to buyers in China and India (Cooban, 2023). Western sanctions have been more effective in
decreasing natural gas production in Russia by 20%, and the warm 2022/2023 winter decreased demand, but the EU
maintained its natural gas access with imports from Algeria and Norway, and a future cold winter could again increase
demand (Meduza, 2023) (Figure 3).

3.6 | Civil society

Although Russians regularly cite environmental pollution as a main problem facing the country, they are relatively
unconcerned about climate change and do not see it as an urgent government priority (Ashe & Poberezhskaya, 2022;
Kurbanov & Prokhoda, 2019). Russian citizens largely agree with Russian policymakers that foreign policy interests
and conspiracy drive international climate diplomacy more than environmental concerns (Korppoo, 2020). Some
Russian elites see international climate policy as a “Western-led hegemonic project” threatening Russian sovereignty
(Tynkkynen & Tynkkynen, 2018), a position more persuasive with citizens following the February 2022 invasion of
Ukraine and Russian government charges that Ukraine is a puppet of NATO. Newspapers reiterate state claims about
the economic benefits of international climate negotiations or the warmer Arctic (Poberezhskaya, 2018).

Although at least 10% of all protests in Russia have had an environmental component, such as local pollution, forest
fires, or flooding, connections to climate change are rarely made (Lankina, 2018). Moreover, while the Russian state
sometimes offers concessions to protesters, local authorities typically follow corporate interests or central government
instructions (Demchuk et al., 2022). Russian corporations sometimes inadvertently satisfy activists when trying to meet
international certification or social responsibility requirements (Newell & Henry, 2016), but Russian state and corporate
dependence on fossil fuel revenue drives policy (Lassila & Siddi, 2021). Russia's invasion of Ukraine has increased pres-
sure on activists, leading the most visible to flee (Ebel, 2022) and making domestic climate-related protests even less
likely. As of spring 2023, 42 environmental organizations were listed as “foreign agents” (Inoteka, 2023), and
Greenpeace and World Wildlife Fund (WWF) became “undesirable organizations” and shut down operations in Russia.
At the same time, new activist initiatives have emerged, such as Earth Touches Everyone, and the invasion has
prompted transnational collaboration to monitor the war's climate impacts, such as the Ukraine War Environmental
Consequences Work Group (UWEC).

4 | CONCLUSION: IMPLICATIONS FOR FUTURE RESEARCH

Russia stands to be transformed by climate change. While leaders currently downplay or ignore the need to mitigate
and adapt, they cannot do so much longer. To understand how Russia's government might shift from marginalization
to prioritization of climate change, research is needed on the distinctly political dimensions of Russia in a changing
climate.

95UB017 SUOWIWIOD BA 11810 3|qeot dde auy Aq peusenob e Sajolie YO @SN JO S8|nJ 10} ARIq 178U UO A8]IAN UO (SUOTPUOO-PUR-SLUIBY/WIOD A8 | 1M Ale.d1jBul [Uo//Sdy) SUOTIPUOD pue SWe 1 8y} 885 *[202/50/60] Uo ARiq18ulluo /8|1 ‘ARIqIT Alun 8sUsjeq BUOIIEN AQ Z/8"00M/200T 0T/I0P/WO0D" A8 |1 AReiq|pU1|UO'Sa. IM//:Sty Woly papeojumoq ‘2 ‘v202 '66LL/SLT



JAVELINE ET AL. WIREs Wl LEY 13 of 19

For example, Russia's fields, forests, and waterways experience vulnerabilities that must be addressed through
social, legal, economic, and political processes. Recommended policies include water management (Volosukhin
et al.,, 2022) and forest and wildfire management in light of water changes (Shvidenko & Schepaschenko, 2013).
Research on the feasibility of passing and implementing these policies, as well as cross-regional variation in policies
and actual agricultural, forest, and water adaptations, is critical.

Similarly, in an increasingly repressive Russian political and social climate, research is needed on the decision pro-
cesses surrounding the development and implementation of public health warning and action plans. Also crucial are
rigorous assessments of climate-related health challenges, particularly for key vulnerable groups such as children and
Indigenous peoples of the north (Revich, 2008) and in interaction with anticipated demographic shifts.

The Russian and international scientific literature on disasters is burgeoning, but much is either region-specific or
concerned with spatial patterns, rather than the political, institutional, and social context of disaster management and
alleviation. For example, numerous studies clarify the legal aspects of the government's fire response, with forest legis-
lation under the joint jurisdiction of the Russian Federation and its subjects and governed by the Forest Code of the
Russian Federation. These studies describe the insufficient federal subsidies to regions, reduction of forest protection
staff from 200,000 to 20,000, and transfer of some forest protection to ineffective private entities (Narita et al., 2021),
including “service Cossacks” and other state-affiliated civil society groups called upon to respond to disasters and pro-
vide “ecological service” (Godovova, 2012). However, research is needed on the effectiveness of state and private institu-
tions devoted to disaster response, such as fire-fighting, flood alleviation, or management of permafrost thawing.

Research is also needed on the institutions and available funding for various types of disaster prevention and post-
disaster relief, decision-making surrounding funding distribution, the distribution of mortality and property losses across the
vast country, and whether the task of reducing climate-related risk in construction is even on the political agenda. Although
Russia’s political system is highly centralized, disaster management is fundamentally a local issue, and there are significant
regional disparities in economies, administrative capacity, and favoritism from Moscow. The fate of neglected regions is
unclear, as is the cumulative pressure of disasters on public resources, the Russian economy, and the Russian state and
whether the unequal distribution of the costs of climate change may trigger demands for political change.

Hazard assessments in permafrost regions have increased substantially and have identified northwestern parts of
the Ural Mountains and northwest and central Siberia as having high hazard potential (Hjort et al., 2022). However,
similar risk assessments for infrastructure and related economic costs are fewer (Hjort et al., 2022) but urgent. For
2020-2050, the costs of maintaining road infrastructure as permafrost degrades range from US $7-14 billion (422-865
billion RUB), and the costs of residential housing replacement range from US $0.5-0.6 billion (30-36 billion RUB)
annually (Hjort et al., 2022).

Infrastructure questions are urgent outside permafrost regions as well. Cross-regional and cross-city research could
helpfully compare vulnerabilities, adaptations, and the adjustments of regional and urban budgets and governance to
adaptation needs.

In terms of Russian public opinion, research is needed on potential drivers of attitudes toward climate policy action,
including local environmentalism (Anisimov & Orttung, 2019) and political and psychological factors such as conspir-
acy thinking that casts climate action as a Western attack on Russian identity and interests (Levada Center, 2021). How-
ever, Russia’s war against Ukraine and heightened anti-Western propaganda suggest continued difficulty in shifting
public opinion, should research-informed interventions even be possible. Research is also needed on potential drivers
of climate activism. Framing climate change as an international justice struggle does not seem to resonate with the
Russian public; frames around a special Russian responsibility for forests and the Arctic appear to hold more promise
(Laruelle, 2012). Again, however, Russia's attack in Ukraine is likely the primary driver, reducing climate activism by
minimizing the opportunity for protest in general.

The fates of Russia's hydrocarbon-dependent economy, centralized political system, and climate-impacted popula-
tion are intertwined. Research is needed on this evolving interrelationship, as global temperatures rise and the interna-
tional economy decarbonizes in response. Russia requires, but does not have, a comprehensive development strategy
that accounts for the global post-Paris Agreement energy transition and its corresponding reduction in Russian hydro-
carbon exports and GDP growth (Makarov et al., 2020). A burning question is whether Russia could diversify its econ-
omy and be powered by innovations in nuclear energy, hydrogen technologies, other economic niches such as
reforestation or wind energy; investments in manufacturing, services, and agriculture and food production; or human
capital investments in education, health, and better-functioning government (Henderson & Mitrova, 2020;
Makarov, 2022; Makarov et al., 2020). If such innovations and investments fail to materialize, what are the implications
for the country, the global climate, and international security?
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