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General Scheme for Resource Limitations Analysis
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| earning Schedule

* QOur classes will take place on Wednesdays at
15:00 for 3 months (12 weeks)

« Communication with the course reader:

— During classes

— Via e-mall

— All administrative issues should be addressed via your Personal Account in
the MSU Learning Management System

» Before each session you will receive Pre-Reading
and Food-for-Thought Assignment through your
Personal Account
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Pre-Reading and Food-for-Thought Assignment

Pre-Reading and Food-for-Thought Assignment before Session 4 (Febr., 28)

CLIMATE CHANGE THEORY

1. Familiarize yourself with the IPCC Special Report: Global Warming of 1.5C:
https://www.ipcc.ch/sr15/chapter/spm/
Think about:
What this document is about?

INTERNATIONAL CLIMATE DOCUMENTS

1. Paris Agreement: https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-
agreement

2. Explore UN Sustainable Development Goals related to climate (SDG13 and SGD7):
https://sdgs.un.org/goals

Think about:
How do the SDGs correlate between one another?
How do ideas of Paris Agreement correlate with SGDs on climate?

CLIMATE CHANGE_HOW INDUSTRIES ARE ADAPTNG TO IT
Find information on Climate strategies for companies/industries of your interest.
Think about:

What do companies need climate strategies?
What companies are more climate sensitive?






Aims of Session 4. Global Climate Changes

1. To understand and interpret correctly climate
change manifestations, and following mitigation
and adaptation measures

2. To understand world climate policy and
potential of carbon taxing

3. To calculate gaining from CO2 trade

4. To develop a draft of a climate strategy of

different industries
» Climate Impact on Industry
» Industry Adaptation & Mitigation Measures



1. Climate Change Manifestations and Adaptation +
Mitigation Policy as a Response

2. International Agreements on Climate Change
3. Russian Climate Doctrine
4. Carbon Markets, Kyoto Flexibility Mechanisms

5. Climate Change Impacts on Business, Companies
Adaptation to Climate Change
— Team-work on Climate Strategies for Different Companies
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The IPCC Special Report on [Vlanaging the Risks

Climate Change Adapiation

IDCC
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http://www.srex.org/
http://www.ipcc.ch/report/srex/

Increasing vulnerability, exposure, or severity and
frequency of climate events increases disaster risk

Disaster

CLIMATE " Vulnerability DEVELOPMENT

y
Natural P ' ' Disaster Risk
Variability i Management
‘ Weather and ' - DISASTER
| Climate
. Events
Anthropogenic ' Climate Change
Climate Change N Adaptation
Greenhouse Gas Emissions

)

Disaster risk management and climate change adaptation can influence the
degree to which extreme events transiate into impacts and disasters
IDCC




Risk Factors Risk Management/

Adaptation
» lack of access » cooling in public
to cooling facilities
* age * warning systems
* pre-existing * social care
health problems networks
* poverty and = urban
isolation green space
* infrastructure * changes in urban

infrastructure

Projected: likely increase in heat wave frequency and very likely
increase in warm days and nights across Europe



Managing the risks: hurricanes in the USA

and Caribbean e
efto
Risk Factors — — Risk Management/
e e e Adaptation
* population * better forecasting
growth
* warning systems
* increasing

property value » stricter

building codes
* higher storm

surge with sea

* regional risk
level rise

pooling

Hurricane Katrina, 2005

-
L& 2

Projected globally: likely increase in average maximum wind speed
and associated heavy rainfall (although not in all regions)
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The 2017 examines the five greatest
priorities facing the world in 2017, their
Interconnections and the actions

necessary to avoid their harshest fall-
out.

Insight Report

The Global Risks
Report 2017
12th Edition

WORLD
ECONOMIC
FQRUM

N
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Major property, infrastructure and/or environmental
Extreme weather events (e.g. floods, stﬂr@ damage as well as loss of human life caused by extreme

wieather events

The failure of governments and businesses to enforce
: S . or enact effective measures to mitigate climate change,
allure of climate-change mitigation and adaptation . . .
protect populations and help businesses impacted by
climate change to adapt

Z . - . _ Irreversible consequences for the envircnment, resulting

fl  Major biodiversity loss and ecosystem collapse . .

[ in seversly depleted resources for humankind as well as
(terrestrial or marine) . L

;E industries

&

',;:; Major property, infrastructure and/or environmental

5 ajor natural disasters (e.q. earthquake, tsunami, damage as well as loss of human life caused by

ATl Qlcanic eruption, geomagnetic storms) geophysical disasters such as earthquakes, volcanic

activty, landslides, tsunamis, or geomagnetic stoms

Failure to prevent major man-made damage and disasters,
Man-made environmental damage and disasters Including environmental cnme, causing ham to human
(e.g. oll spills, radicactive contamination, etc.) lives and health, infrastructure, property, economic activity
and the environment
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The Global Risks
Report 2024 =

19th Edition

"REPORT
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Global Risks Report 2024

Top 10 risks

WORLD
ECONOMIC
FORUM

S

"Please estimate the likely impact (severity) of the following risks over a 2-year and 10-year period."

2 years

iBl Misinformation and disinformation
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Extreme weather events

(0%

Societal polarization

Interstate armed confiict

o)

Lack of economic opportunity

Inflation

0

Involuntary migration

D

E)“
Ol Pollution
Risk categories | Economic | Environmental

10 years

Nl Extreme weather events

PR Critical change to Earth systems

Bl Biodiversity loss and ecosystem collapse
A Natural resource shortages

SRl Misinformation and disinformation

SRl Adverse outcomes of Al technologies

A Involuntary migration

Sl Societal polarization

Ol Pollution

| Geopolitical | Societal | Technological

Source: World Economic Forum Global Risks Perception Survey 2023-2024,



The Global Risks !
Report 2024
. 19th Edition

!ﬁ‘gm‘nsponr

This year, the Global Risks Report
introduces the concept of
structural forces to our analysis of
global risks over the next decade.
We define these as the long-term
shift in the arrangement of, and
relation between, the systemic
elements of the global landscape.
These forces have the potential to
materially impact the speed,
spread or scope of global risks,
and will be influenced in turn by
each other.

Climate change encompasses the range of possible

trajectones of global warming and consequences to
Earth systems.

Climate change is characterized as a systemic shift

in this year's analysis because the threshold of 1.5°C
above pre-industrial temperatures, specified in the
2015 Pans Agreement, is anticipated to be crossed by
the early to mid-2030s.

However, global warming pathways will still be
influenced by the speed at which decarbonization
takes place, and deployment of cimate solutions.
Degradation of environmental systems could also
accelerate estimated trajectones, to the extent that
they “naturally” contribute to global warming and
related effects (such as the reversal of carbon sinks).
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The Global Rlé?;s s; v
Report 2024 "%‘;.
. 19thEdion

_REPORT
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FIGURE 2.4

10 years

A 3°C world

Seventy score: Cntlcal change to Earth systems

g 1ce &

10-year rank: 2™ 10-year average: 5.9

21% 20% 14% 6%

2%

Proportion of respondents

Source Note Severity
World Economic Forum Global Risks Severity was assessed on a 1-7 Likert scale B .
Perception Survey 2023-2024. [1 = Low severity, 7 - High severity]. The percentages in the 1

High Low

graphs may not add up to 100% because figures have

been rounded up/down.
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Risk categories

FIGURE 2.3 | Severity by stakeholder over the long term (10 years)

Civil society

Critical change to
Earth systems

Biodiversity loss and
ecosystem collapse

Extreme weather events

Natural resource shortages

Lack of economic
opportunity

Involuntary migration
Misinformation and
disinformation

Adverse outcomes
of Al technologies

Cyber insecurity

Societal polarization

I Economic

Source

World Ec

Perception Survey

sonomic Forum Global Risks

International
organization

Extreme weather events
Critical change to

Earth systems

Natural resource shortages
Biodiversity loss and
ecosystem collapse
Involuntary migration
Adverse outcomes

of Al technologies

Pollution
Societal polarization
Misinformation and

disinformation

Cyber insecurity

I Environmenta

I Geopolitical

Academia
Extreme weather events
Critical change to
Earth systems

Biodiversity loss and
ecosystem collapse

Misinformation and
disinformation

Natural resource shortages
Involuntary migration
Societal polarization

Cyber insecurity

Adverse outcomes

of Al technologies

Lack of economic
opportunity

I Societa

Government

Critical change to
Earth systems

Extremme weather events
Biodiversity loss and
ecosystem collapse
Natural resource shortages
Adverse outcomes

of Al technologies

Cyber insecurity

Pollution

Societal polarization

I Technological

Private sector
Extreme weather events
Critical change to
Earth systems

Biodiversity loss and
ecosystem collapse

Natural resource shortages
Adverse outcomes
of Al technologies

ation and
disinformation
Societal polarization
Cyber insecurity

Involuntary migration

Pollution
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1979 * 1-st World Conference on Climate
— first evidences of the anthropological impact on the climate

1988 | * Intergovernmental Panel on Climate Change (IPCC)
- 1990 - 1-st evaluation Report

1992 * UN Framework Convention on Climate Change is approved (UNFCCC) on
Rio-92
—The aim is to stabilize GHG concentration in the atmosphere on the level
that would prevent dangerous anthropogenic impact on climate system
—COP - Conference of the Parties, the main agency of UNFCCC, annually

—MOP — Meetings of the Parties, the main agency of Kyoto protocol

1994 « UNFCCC came into force

—Beginning of international talks on the reduction of GHG concentrations in
the atmosphere after 2000

20



1997 + Kyoto Protocol is approved during 3-d COP
—Beginning of elaboration of the Kyoto mechanisms

2001 » Bonn Accords, Marrakesh Accords — operational and financial
mechanisms are developed

« USA dropped out the Kyoto Protocol
2004 * Russia ratified the Kyoto Protocol

2005 * Kyoto Protocol came into force
— 55 countries of UNFCCC with min of 55% of the world GHG emissions
ratified the protocol

2009 » Copenhagen Agreement, COP-15/MOP-5

2012 * The Kyoto protocol was amended to accommodate the second
commitment period till Dec.,2020

2015 * Paris Agreement, COP-21
2021+... | * Glasgow, COP-26, ....

21



* Annex 1

— Countries that have taken special commitments about
reducing GHG concentration according to UNFCCC

— Includes developed countries and some countries with the
fransition economies

* Annex 2

— Countries that have taken special financial commitments
about reducing GHG concentration according to UNFCCC

— Includes only the most developed countries

* Adaptation Fund
— Financed from CDM, JP, etc.

Countries that signed Kyoto Protocol had to reduce their GHG emissions by at
least 5% comparing to the levels of 1990 during the period of 2008-2012.22



Brown = Countries that have signed and ratified the treaty
(Annex | & 11 countries in dark brown)
Blue = No intention to ratify at this stage.
Dark blue = Canada, which withdrew from the Protocol in December 2011.
Grey = no position taken or position unknown
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. Parties; Annex | & Il countries with binding targets

. Parties; Developing countries without binding targets™
States not Party to the Protocaol
. Signatory country with no intention to ratify the treaty, with no binding targets[”

. Countries that have renounced the Protocol, with no binding targets*[‘?]

. Parties with no binding targets in the second period, which previously had
tarqets*[E] 24



WHAT IS THE PARIS AGREEMENT?







» The agreement is supposed to keep the temperature rise within the
2°C compared to pre-industrial levels and try to stabilize it within
1 .50C. \N‘ﬂa" \(\ﬂd of agpf )

 Most countries in the world agreed on common goals to reduce
emissions.

 The developed countries commit themselves to support developing
assistance in the amount of up to $ 100 million annually.

« Commitments of countries - participants of the agreement will be
updated every five years since 2022.

 An important factor was the change in China and the US position,
the world leaders in terms of emissions.
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COP21
Major
Outcomes
of Paris

Agreement
in 2015

10,000 New Climate Initiatives

187

COUNTRIES
shared national
climate action plans

127+

MILLION HECTARES
of degraded land in Africa
and Latin America
to be restored

400+ $T

CITIES TO SET IN SOLAR
TARGETS that INVESTMENTS
could cut urban to be mobilized by new
emissions in half global alliance

COMPANIES

114 == 20

will use Science Based tcgU’;lTRllES
Targets to set emissions- 0 aoubie clean
energy R&D

cutting goals




« SDG7 and SDG13

TAKE URGENT ACTION TO COMBAT

CLIMATE CHANGE AND ITS IMPACTS

29


https://sdgs.un.org/goals

Russian Policy on Climate Change

Negative effects:

S E® ) £ >

NS

Higher health risk for some population groups

Higher frequency, intensity and duration of droughts
in some regions

Extreme precipitations, floods, excessively wet soil
harmful to agriculture in some regions

Higher risk of fires in woodlands

Permafrost retreat dangerous 1o buildings and utility
and communications lines in nerthern regions

Disruption of ecological balance
Competitive replacement of biological species
Spreading of infections and infestations

Higher energy consumption by air conditioners
in summertime

Source: Ria Novosti

Positive effects:

Less energy consumption during heating season

Wheesy Beller ice conditions, easier cargo transportation 2cross
Arctic seas and access to the Arctic shelf for development

Structural improvement and area expansion of plant cultivation

” Increase in livestock breeding efficiency

Increase in boreal forest productivity

Goal of the Climate Doctrine of Russia:

To ensure the secure and sustained
institutional, economic, ecological and
social development of Russia between
climate change and the related threats
and challenges

30



Mpe3upeHToM yTBEpXAeHa HoBasa KnumaTtuueckas
AOKTpuHa PO

Ykas lNpesupenta PO ot 26.10.2023 N 812 "06 yTeepxaeHuH KnumMaTMuyecKon AOKTPUHDI
Poccuitickoin @epgepaumu”

JokTpuHa npencrasnaet coboi cucTemy B3rMAA0B Ha LENW, OCHOBHbIE MPUHLUMNbI, 3a0a4um U
MEXaHM3Mbl PEANU3ALMK EOUHON rOCYAaPCTBEHHOM NOAMTMKK PM no BoNpocam, CBA3EHHbIM C
U3MEHEHMEM KIUMaTa WM ero NocnefcTBUaMM, M ABNAETCA OCHOBOM 418 BbipaboTKu U
peanu3auun KNMMaTMUECKOM MOMUTUKMN.

CTpaTervyeckan uenb KIMMaTUUYECKOM NONUTUKHK - obecneyeHne He30nacHOro M YCTOMUMBOTO
pa3BuTMA PoCcuK, BKKOYasS MHCTUTYLMOHANbHBIA, SKOHOMMUYECKMIA, SKONOTMYECKUIA 1
COUManbHLIN, B TOM YuCne aemMorpaduyeckuii, GakTopsl, B YCIOBUAX U3MEHEHNS KNKMMaTa U
BO3HUKHOBEHWS COMYTCTBYIOUMX EMY YrPo3.

KnioueBas foNrocpoYHas Lenb KIMMaTUyeckon NoluTUKK - I0OCTUXKEHUE C YHEeTOM
HaUMOHaNbHLIX UHTEPECOB M NPUOPUTETOB COLMANBEHO-3KOHOMUUYECKOTO Pa3BUTHUA HE NO3aHee
2060 rona banaHca MeXxy aHTPOMNoreHHbIMKU BbIOPOCAMU NaPHUKOBBIX Fa30B U UX
NOrNOLWEHUEM.

[pu3HaHO YyTpaTUBLLUMM CuNy pacnopsikeHue [Npe3anaenTa oT 17 aekabpsa 2009 . N 861-pn "0
KnumaTtuyeckon noktpuHe Poccuiickoin @enepaymu’.

3AKOHORATENLCTBO PO




Mechanisms of Carbon Markets
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EMISSIONS TRADING
AROUND THE WORLD

An emissions trading system (ETS) is a market-based instrument that can be used to
reduce greenhouse gas (GHG) emissions. The government determines a limit (cap) on
total emissions in one or more sectors of the economy and issues allowances according
to this limit. Companies in these sectors need to hold one allowance for every tonne of
emissions they release. They may receive these allowances for free from the government
or buy them in auctions organized by the government. Emissions trading is spreading
around the world as a key instrument to cost effectively decarbonize economies.

Emissions trading is
spreading around the world

The first major ETS for GHGs - the European ﬂ :
Emissions Trading System (EU ETS) - was .'EE — “‘* . ﬁ , ‘
established in 2005. To date, there are 29 —— — @‘1
ETSs in force at the supranational, national,
and subnational levels, with 20 more under

. . . 6 CITIES 20 PROVINCES 10 COUNTRIES
development or consideration. Jurisdic- AND STATES
tions making up 55% of global GDP are
using emissions trading. Emissions trading
has emerged as a key instrument to cost ETS IN FORCE

effectively decarbonize economies.

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://icapcarbonaction.com/system/files/document/icap_briefs-en-brief-3.pdf

o

ALMOST 1/3 OF THE GLOBAL
POPULATION LIVES UNDER AN
ETSINFORCE o o

| 4

o

1 5UPRANATIONAL
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Types of Carbon Markets

1. International

2. National
3. Regional

4. Corporative

5. Voluntary Markets

* Market in terms of Kyoto protocol

 EU Emissions Trading Scheme (is still the biggest
carbon market today)

* Norway, UK, Australia, Japan

* Regional Greenhouse Gas Initiative
(internal USA market)

* Chicago Climate Exchange in the USA, BP, Shell

* Voluntary purchase of quotas by individual companies

34



REASONS FOR EMISSIONS TRADING

7 REASONS FOR EMISSIONS TRADING

An emissions trading system (ETS) is a market-based instrument that can be used to 0
reduce greenhouse gas (GHG) emissions. The government determines a limit (cap) on ‘
total emissions in one or more sectors of the economy and issues allowances according

to this limit, Companies in these sectors need to hold one allowance for every tonne 1t ‘ \
of emissions they release. They may receive these allowances for free from the

government or buy them in auctions organized by the government. Currently, there

are 29 ETSs operating across five continents. But just what makes emissions trading

such an attractive policy instrument?

1. ETS sets a clear price on carbon

By creating a market for GHG emissions allowances, an ETS

puts a clear price on carbon. This means that the costs to N
society caused by GHG emissions - such as negative effects 1tCO,e s
on public health, damages linked to extreme weather events,

or the impacts of climate change on natural ecosystems - are

made visible and integrated into the price that people pay for
their goods and services.

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://icapcarbonaction.com/system/files/document/icap_briefs-en-brief-2.pdf
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REASONS FOR EMISSIONS TRADING

2. ETS puts a firm limit on emissions

capping the maximum amount of emissions* that are allowed
in selected sectors of the economy. This ensures that the
desired environmental outcome will be reached. With a
steadily declining cap, an ETS also delivers a predictable
reduction pathway, which provides a long-term signal for
businesses and investors.

@ In an ETS, the government sets a clear emissions target,

3. Covered entities can choose how,
when, and where to reduce emissions 7 —

An ETS offers covered entities an inherent level of flexibility $
regarding their compliance strategies. Depending on their
technical, financial, and operational needs, covered entities
can choose how they wish to comply. Options typically include:

s

. . . : REDUCE EMISSIONS BUY EXTRA ALLOWANCES
reducing emissions in-house; buying extra allowances from
other participants or through auctions; making use of banked
allowances; or using offset credits from certain projects. '_
11
[mEER
BANK ALLOWANCES USE OFFSET CREDITS

1 Intensity-based ETSs impose a limit on the maximum amount of emissions per unit of output.

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://icapcarbonaction.com/system/files/document/icap_briefs-en-brief-2.pdf
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REASONS FOR EMISSIONS TRADING

4, ETS fits a variety of economic and political contexts

ETSs can be tailored to suit a wide variety of economic and political contexts.
There is no one-size-fits-all approach. Systems are currently operating in a range of
jurisdictions covering individual cities, states, provinces, countries, and regions,
with the design of each system adapted to the implementing jurisdiction’s unique
economic and governance profile.

5. ETS can provide an additional source
of revenue for the government

SV

S

=~

ETSs can generate revenues from auctioning allowances. These
additional resources are typically collected by the government
and can be used in several ways, including supporting climate
action beyond the boundaries of the ETS, mitigating the
distributional effects of carbon pricing for vulnerable groups,
and financing research and development of low-emissions

technologies.
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://icapcarbonaction.com/system/files/document/icap_briefs-en-brief-2.pdf
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REASONS FOR EMISSIONS TRADING

6. Emissions trading provides a range of
additional benefits

While the primary goal of emissions trading is to reduce
emissions, a well-designed ETS can deliver substantial
environmental, economic, and social co-benefits. These can
include cleaner air, improving resource efficiency, ensuring
energy security, fostering technology innovation, and creating
jobs.

&

af®

7. ETS can be linked to create a bigger, more
efficient carbon market

‘Linking’ two or more systems creates a larger carbon market,
which opens up more (and potentially cheaper) options to
reduce emissions. When systems are linked directly, allowances
can be used interchangeably for compliance in both systems
(see also ICAP ETS Brief #4).

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://icapcarbonaction.com/system/files/document/icap_briefs-en-brief-2.pdf
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« Carbon frade

* Reducing GHG emissions
— Producing less
— Consuming less
» Doing compensation projects
— Forest planting work
— Using best available technologies

« Green certificates

— International Renewable Energy Certificate (I-REC) is the
internationally used standard to certify the renewable origin of
electricity

39



Kyoto Flexibility Mechanisms on Carbon Market

At a Glance
Global Trends in Emissions Trading

1. Emission Trade

Example. Japan buys quotas from Russia

(T e

(TR

(T

2. Joint Implementation Projects (JP)

Example. Country A replaces a coal-fired power plant with

(T
I =
I
(TR

D

a more efficient combined heat and power plant in a country B

3. Clean Development Mechanisms (CDM)

Example. Japan makes investments in reducing emissions in Russia and receives
extra quotas for it

(B
5

N
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No Emission Trade

Emissions
Reduction

Country X

Emissions
Reduction

Country Y

Emission Trade

Reduction

Country X

Emissions
_______ Reduction

v

Country Y
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No Emission Trade Emision Trade

Country X | CountryY | Total | Country X | CountryY Total
Initial Emission Limits 10 8 18 10 8 18
Emission Trade - - - +1 -1 0
Emission Limits after 10 8 18 11 7 18
Emission Trade
Emissions 12 10 22 12 10 22
Necessary Reduction 2 2 4 1 3 4
Price per ERU for this $200 $100 - $200 $100 -
especially country
Total Cost of Reduction $400 $200 $600 $200 $300 $500
Trade Price* - - - $150 -$150 0
Total Expenditures of $400 $200 $600 $350 $150 $500
Commitments
Acomplishments

* Country Y has sold part of its permitted emission volume to the country X at the price of $150. 42



Practical Exercise:

How can business survive in a changing
climate?

1. How can climate changes
influence different industries?
2. What exactly is being influenced?

43



Direct impact (business
assets and inputs)

Indirect impact
(demand-side effects)

General = Changes in labor
conditions

= Damage from natural
disasters in affected
regions

= Changes in total
productivity of economy

= Economic shocks caused
by natural disasters

Selec- = Assets and inputs of

tive climate dependent
industries (agriculture,
forestry, tourism, etc.)

= Shifts in demand for
selected goods and
services (electric power,
insurance, etc.)

Source: ICSS, Kononova V., Churkina V. (2007), FIRMS> ADAPTATION TO CLIMATE CHANGE: WHAT DOES A HOTTER WORLD MEAN FOR

BUSINESS?
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https://icss.ru/images/pdf/research_pdf/public_pdf1101.pdf?ysclid=l84xqq8sqq265304637

Direct impact (business assets and inputs)

Indirect impact
(demand-side effects)

General = Labor conditions adjustments (new labor = Additional insurance or
regime, climate control in production facilities) re-insurance against
= Account for probable climatic extremes in economic risks
infrastructure and facilities planning
= |nsurance against natural disasters
Selective = Protection and improvement of assets = Adjustment in company

Reallocation and diversification of assets

Diversification of supplies from climate
dependent sources

Climate-induced adjustment in production
standards

product mix

= |mprovement of energy
efficiency and total
productivity

Source: ICSS, Kononova V., Churkina V. (2007), FIRMS> ADAPTATION TO CLIMATE CHANGE: WHAT DOES A HOTTER WORLD MEAN FOR

BUSINESS?
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https://icss.ru/images/pdf/research_pdf/public_pdf1101.pdf?ysclid=l84xqq8sqq265304637

20 industries (out of 60 Most exposed industries to climate change
on upper level of ISIC) Direct impact Indirect impact
can be considered = agriculture, forestry = manufacture of food
potentially vulnerable and logging, fishing, and beverages,
to the industry-specific ™ extraction of crude = production of wood
climate change impact petroleum and natural ~ and paper,
gas, = manufacture of basic
= mining, metals,

= hydropower generation =machinery production
= recreational services  ®insurance services

Sources: Carbon Disclosure Project 2006, company data

Source: ICSS, Kononova V., Churkina V. (2007), FIRMS’ ADAPTATION TO CLIMATE CHANGE: WHAT DOES A HOTTER WORLD MEAN FOR 16
BUSINESS?


https://icss.ru/images/pdf/research_pdf/public_pdf1101.pdf?ysclid=l84xqq8sqq265304637

Type Example

Assets = New economically accessible areas (mining, forestry,
Improvement  some kinds of agriculture)

= Productivity growth (agriculture, forestry)

Increase in =“Uncovered” demand in regions with limited supply
demand (water in water-stressed territories, metal products in
territories with limited energy supplies)

= “New” demand (dyke construction, infrastructure
adjustment) or shifts in demand peaks (energy,
seasonal consumer goods)

Sources: Carbon Disclosure Project 2006, company data 47
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