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Overview
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The Stern Review and the Paris Agreement
Carbon emission definitions
The distribution of carbon emissions
The disclosure of carbon emission
Carbon emission and stock returns
Carbon tail risk
Carbon emission and bond returns

The Stern Review
•

A landmark study that was published
on 30 October 2006.

•

The Review concluded:

‒ “This Review has assessed a
wide range of evidence on the
impacts of climate change and
on the economic costs, and has
used a number of different
techniques to assess costs and
risks. From all of these
perspectives, the evidence
gathered by the Review leads
to a simple conclusion: the
benefits of strong and early
action far outweigh the
economic costs of not acting.”

Paris Agreement 2015
Article 2
1. This agreement, in enhancing the implementation of the Convention,
including its objective, aims to strengthen the global response to the threat
of climate change, in the context of sustainable development and efforts to
eradicate poverty, including by:
a) Holding the increase in the global average temperature to well below
2°C above pre-industrial levels and pursuing efforts to limit the
temperature increase to 1.5°C above pre-industrial levels, recognizing
that this would significantly reduce the risks and impacts of climate
change;
b) Increasing the ability to adapt to the adverse impacts of climate change
and foster climate resilience and low greenhouse gas emissions
development, in a manner that does not threaten food productions; and
c) Making finance flows consistent with a pathway towards low
greenhouse gas emissions and climate-resilient development.

October 2019

Firms ignoring climate crisis will go bankrupt, says Mark
Carney
Bank of England governor warns of financial collapse linked
to climate emergency

Carbon emissions
•

The Greenhouse Gas Protocol distinguishes between three different
sources of emissions:
‒ Scope 1 emissions, which cover direct emissions over one year
from establishments that are owned or controlled by the company;
these include all emissions from fossil fuel used in production. e.g.,
Process emissions, mobile combustion, fugitive emissions.

Carbon emissions
•

The Greenhouse Gas Protocol distinguishes between three different
sources of emissions:
‒ Scope 2 emissions come from the generation of purchased heat,
steam, and electricity consumed by the company. To reduce scope
2 emissions, use wind turbine to generate electricity or biomass
boiler to burn organic materials to generate heat.

Carbon emissions
‒ Scope 3 emissions are caused by the operations and products of
the company but occur from sources not owned or controlled by the
company. These include emissions from the production of
purchased materials, product use, waste disposal, and outsourced
activities.

Source: WRI/WBCSD Corporate Value Chain (Scope 3) Accounting and Reporting Standard, page 5.

Carbon emissions
•

The data on scope 1 and scope 2 emissions have been more
systematically reported.

•

Although scope 3 emissions are the most important component of
companies’ emissions in a number of industries (e.g., automobile
manufacturing) they have not been reported by companies until
recently.

Carbon emissions
•

Data Providers
‒ Carbon Disclosure Project (CDP)
‒ S&P Trucost
‒ MSCI
‒ Sustainalytics
‒ Thomson Reuters

•

Scope 1 and scope 2 emissions data are highly consistent across
different data providers.
The average correlations for the scope 1 and scope 2 data are 0.99
and 0.98, respectively.

•

Carbon emissions

•

Carbon emissions in units of tons of CO2 equivalents (a standard unit
for measuring a firm’s carbon footprint) emitted in a year across all
three scopes.
Bolton and Kacperczyk (2020) Do investors care about
carbon risk? Journal of Financial Economics.

Carbon emissions

•

Scope 1/MV firm(carbon intensity): Scope 1 emissions divided by ﬁrms’
equity market values. Firms with high equity market values are likely to
suffer less from regulation than ﬁrms with low market values.

•

Scope 1/MV industry (a ﬁrm’s industry carbon intensity): Scope 1
emissions of all reporting ﬁrms in the industry divided by the market
value of all reporting ﬁrms in the industry. This measure are primarily
driven by industry characteristics.

•

Scope 1 emissions are highly skewed.

Source:Ilhan, Sautner, Vilkov (2020) Carbon tail
risk. Review of Financial Studies forthcoming.

Carbon emissions
• Firm’s carbon intensity by industry

Source: Ilhan, Sautner, Vilkov (2020) Carbon tail
risk. Review of Financial Studies forthcoming.

Carbon emissions
• Firm’s carbon intensity by sector

Source: Ilhan, Sautner, Vilkov (2020) Carbon tail
risk. Review of Financial Studies forthcoming.

The disclosure of carbon emission by S&P 500 firms

Source: Ilhan,. Sautner, Vilkov (2020) Carbon tail risk. Review of Financial Studies forthcoming

Carbon emissions and stock returns
•

The carbon risk premium hypothesis (+)
‒ Firms with high emissions may be exposed to carbon pricing risk and
other regulatory interventions to limit emissions. Investors may seek
compensation for holding the stocks of high emitters and the associated
higher carbon risk they expose themselves to.

•

The market inefficiency hypothesis (-)
‒ Financial markets are pricing carbon risk inefficiently and the risk
associated with carbon emissions is underpriced. Carbon risk may not
be fully integrated by most investors, who ignore unrepresentative
information about global warming and attendant risk.

•

The divestment hypothesis(+)
‒ Stocks of firms with high emissions are like other “sin stocks”; they are
shunned by socially responsible, or ethical, investors to such an extent
that the spurned firms present higher stock returns.
Source: Bolton and Kacperczyk (2020) Do
investors care about carbon risk? Journal of
Financial Economics forthcoming.

Carbon emissions and stock returns
• Carbon emissions significantly affect stock returns. For all three
categories of emissions, we find a positive and statistically
significant effect on firms’ stock returns.
• One standard deviation increase in the level of carbon emissions
leads to an increase in annualized stock returns:

1.8%

2.9%

4.0%

Scope 1

Scope 2

Scope 3
Source: Bolton and Kacperczyk (2020) Do
investors care about carbon risk? Journal of
Financial Economics forthcoming.

Carbon emissions and stock returns
•

The carbon risk premium hypothesis (+)
‒ Stock returns are positively related to carbon emissions is largely
consistent with the view that investors are pricing in a carbon risk
premium at the firm level. – Accept

•

The market inefficiency hypothesis (-)
‒ This result contradicts the market inefficiency hypothesis, whereby
investors holding a portfolio long stocks of companies with low carbon
emissions and short stocks of companies with high emissions generates
positive abnormal returns. – Reject

•

The divestment hypothesis(+)
‒ When excluding the industries with the highest CO2 emissions (oil &
gas, utilities, and motor industries), this study finds no significant
exclusionary screening at all by institutional investors. – Reject.
Source: Bolton and Kacperczyk (2020) Do
investors care about carbon risk? Journal of
Financial Economics forthcoming.

Carbon emissions and option markets
•

Climate policy uncertainty has heterogeneous effects across ﬁrms in
the economy. Uncertainty is likely to be most relevant for carbonintense ﬁrms, as such ﬁrms will be most affected by policies that aim
at curbing emissions.

•

For such ﬁrms, regulation that limits carbon emissions can lead to
‒ stranded assets
‒ a large increase in the cost of doing business
‒ ﬁnance constraints if banks reduce funding because of climate-related
capital requirements

•

This uncertainty makes it difﬁcult for investors to quantify the impact
that future climate regulation will have on ﬁrms in terms of large
drops in stock prices or general increases in volatility. – Tail risk

Source: Ilhan, Sautner, Vilkov (2020) Carbon tail
risk. Review of Financial Studies forthcoming.

Carbon emissions and option markets
Is climate policy uncertainty priced in the option market?
•

Options, which provide insurance against tail and variance risks, are
more expensive, when general political uncertainty is higher.

•

The cost of option protection against downside tail and variance
risks associated with climate policy uncertainty is higher at carbonintense firms.

•

The cost of option protection against downside tail risks is higher for
the more carbon-intense sectors of the S&P 500.

Source: Ilhan, Sautner, Vilkov (2020) Carbon tail
risk. Review of Financial Studies forthcoming.

Climate change and bond markets
•

Municipal bonds are debt issued by state or local governments, typically
for the purpose of funding public projects like roads, buildings, utilities,
or other infrastructure.

•

When municipalities issue debt, they employ underwriters to structure
the deal and to sell the bonds to investors.

•

If investors see climate change as a potential risk of investment, then
underwriters would have higher search costs when marketing a bond
issuance, and investors would require a higher yield to compensate for
the additional risk.

•

In other words, municipal bonds with higher exposure to climate change
risk will have higher issuance costs, on average.

•

Bonds issued by climate counties, on average, pay 3.03% in total
annualized costs to issue a bond, compared to 2.95% for nonclimate
counties.

Source: Painter (2020) An inconvenient cost:
The effects of climate change on municipal
bonds. Journal of Financial Economics.

Climate change and bond markets
Does investor attention play a role in the pricing of climate change risk?
•

The Google search volume for “climate change” around the Stern
Review published on 30 October 2006(the vertical line).

Source: Painter (2020) An inconvenient cost:
The effects of climate change on municipal
bonds. Journal of Financial Economics.

Climate change and bond markets
•

•
•

The difference in annualized issuance costs (for counties with
climate risk relative to counties without climate risk) is near zero in
the five quarters preceding the Stern Review and grows
considerably after the review is released.
Investors began paying more attention to the risks of climate change
after the release of the Stern Review.
Investor attention plays a role in the pricing of climate change risks.

Source: Painter (2020) An inconvenient cost:
The effects of climate change on municipal
bonds. Journal of Financial Economics.
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