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To advance the world’s progress toward a net zero carbon
economy, Patrick Bolton, Stefan Reichelstein, Marcin
Kacperczyk, Christian Leuz, Gaizka Ormazabal, and Dirk
Schoenmaker recommend that governments impose a
mandate on corporations requiring them to report their
annual direct carbon emissions.1
According to the latest IPCC
report, for the world to have at least
an 83 percent chance of limiting
global warming to no more than
1.5oC, it must limit its total additional
carbon emissions to no more than
300 gigatons (Gt) of CO2 equivalents
starting in 2020.2 If the economies
of the world continue to match
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last year’s global energy-related
emissions, which amounted to 31.5
Gt of CO2, the entire carbon budget
will be exhausted in the next eight
and a half years.3 The path to reach
carbon net zero in time is narrowing
day by day. Success depends on
a universal and ambitious drive
by all governments, corporations,
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financial institutions, and consumers
to eliminate or capture carbon
emissions.
In order to reduce and ultimately eliminate net carbon emissions,
we must begin with the mundane
tasks of measuring and reporting
them. In 2005, Trucost estimated
the yearly carbon emissions of 2,993
listed companies. Only 217 of those,
or 7.25 percent of companies, disclosed their emissions voluntarily.
By 2018, Trucost reported on 8,446
companies and the voluntary disclosure rate had risen to 15.94 percent,
representing 1,346 companies.4 So
despite significant progress by some
corporations in reporting their carbon emissions, the overwhelming
majority of listed companies still
do not disclose this information.
Among privately held companies,
disclosure rates are even lower.
Many global corporations from
a wide range of industries have recently issued carbon reduction
pledges, often promising to reach
net zero by 2050.5 Yet as a recent article in the Economist pointed out,
these voluntary disclosures and
pledges lack a coherent framework
for measurement and reporting:
“Firms disclose reams of irrelevant
puffery, while often failing to reveal
the few things that matter. Ideally an
asset manager would be able to work
out the carbon footprint of their
portfolio and how it may change
over time. But many firms failed to
disclose their emissions rigorously
and often the measures made public
by individual firms overlap, leading
to double-counting when you add
them all up.”6

Mandatory carbon
disclosures must be simple
and straightforward to
interpret, and the mandate
must be enforceable.

With COP26, the 26th United Nations climate change conference,
ongoing, we suggest that making
carbon disclosures mandatory is a
critical component of reaching net
zero. It would reveal much of the
data that policy makers and asset
managers need to manage the risks
of carbon transition and, perhaps
more importantly, to accelerate
the reduction of carbon emissions.
These mandatory carbon disclosures must be simple and straightforward to interpret, and the mandate must be enforceable.
The International Greenhouse
Gas Protocol provides a commonly
referenced methodology for measuring and reporting greenhouse
gas (GHG) emissions. According to
its guidelines, firms should measure their carbon footprints by
including all direct (scope 1) and
indirect (scope 2 and 3) emissions.
Indirect emissions include all upstream emissions associated with
the firm’s entire supply chain, as
well as the downstream emissions
associated with the use of the
firm’s products. Our immediate
concern is with mandating firms to
report their direct (scope 1) emissions.
Over the past few years, several important initiatives to promote
the reporting of carbon emissions
have been underway. The Financial
Stability Board, under the leadership of Mark Carney and Michael
Bloomberg, has established the
Taskforce on Climate-related Financial Disclosures (TCFD) to advise institutional investors and companies
on how firms can effectively report
their climate risks. The Sustainability Accounting Standards Board
(SASB) aims, more broadly, to define
industry-specific standards for how
environmental, social, and governance (ESG) metrics are disclosed.
Meanwhile, the International Financial Reporting Standards Foundation (IFRS) is in the midst of creating

the International Sustainability Standards Board (ISSB), whose purpose
is to define globally consistent and
comparable sustainability reporting
standards. Its efforts are backed by
the International Organization of Securities Commissions (IOSCO).
Setting standards is a time-consuming process, especially to measure something as complex as environmental impact. Nevertheless,
time is running out and some metrics, including direct carbon emissions, are relatively straightforward
to measure. It should therefore
be possible for corporations to begin systematically reporting their
scope 1 emissions without waiting
for a comprehensive global consensus on sustainability reporting
standards.7 Organizations like the
Carbon Disclosure Project (CDP)
and Trucost have already developed
considerable expertise in collecting
and estimating information about
GHG emissions. And according to a
recent poll, there appears to be a
broad consensus among economists
as to the utility and effectiveness of
requiring companies to report their
direct carbon emissions.8

Publicly listed firms
will report their global
greenhouse gas emissions
for the past calendar year
in their annual reports.
Recommendation

With an eye to COP26, we recommend that governments adopt
the following corporate carbon disclosure mandate:
• Publicly listed firms will report
their GHG emissions for the past
calendar year in their annual
reports. Private firms beyond a
certain minimum size will report
their global GHG emissions for
the past calendar year to a na-
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tional registry in the country in
which they are headquartered.
Corporations will express their
GHG emissions in tons of CO2
equivalents, determining the
aggregation weights for GHGs
other than CO2 according to current IPCC guidelines.
The measure of corporate GHG
emissions comprises direct
(scope 1) emissions from all
installations and operating assets in which the company or
its subsidiaries have a majority
interest.
In addition to the above measure of gross direct carbon
emissions (GDE), we support
the reporting of corporate net
direct carbon emissions (NDE),
provided that GDE and NDE are
separately reported. The NDE
metric should only allow the
subtraction from GDE of those
carbon offsets that the firm or
its subsidiaries have removed
from the atmosphere in the past
year and sequestered durably.
Durability requires a reasonably
high degree of confidence that
the captured CO2 will not be released back into the atmosphere
for at least 100 years.
In future years, firms will be
required to report not only
their GDE and NDE figures for
the most recent calendar year,
but also the trajectory of past
GHG emissions, beginning with
the year in which the reporting
mandate went into effect.

Implementation and Regulatory
Burden

Governments which adopt our
recommended mandate for corporate carbon reporting will presumably do so within their own
institutional frameworks. Some
jurisdictions have already enacted
significant parts of our recommendation. Publicly listed firms headquartered in the UK, for example,
have been obligated to include
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their scope 1 (and scope 2) emissions in their annual reports since
2013. Within the EU, all installations in carbon-intensive sectors
covered by the European Trading
System (ETS) must report their annual GHG emissions to the European Union Transaction Log (EUTL).
However, these installation-level
reports are not readily aggregated
to reveal a firm’s entire emissions.9
The European Union does have a
monitoring, reporting, and verification framework in place to prevent the underreporting of carbon
emissions.
Carbon-intensive production
facilities in the US are likewise obligated to report their emissions to
the US Environmental Protection
Agency. California’s cap-and-trade
system requires carbon-intensive
production facilities in California
to submit similar reports. Again,
however, these are facility-level
emission reports from which it is
difficult to infer a firm’s total emissions. SEC chair Gensler recently indicated that the commission
is considering carbon reporting
requirements for publicly listed
firms in the US.10 More information
on the implications and challenges of putting such reporting mandates into effect may be found in
the Appendix.

Direct Versus Indirect Emissions

Companies that already disclose their carbon emissions voluntarily often report both direct and
indirect emissions. The reporting
of indirect emissions, however, especially scope 3 emissions, varies
greatly from company to company. Google’s scope 3 figures, for instance, include only employee commuting and travel.11 By contrast,
Toyota’s scope 3 figures account for
more than 98 percent of all emissions associated with vehicle production.12 To reach this estimate,
the company includes the upstream
emissions which result from manu-

facturing the tens of thousands of
parts that go into Toyota vehicles
as well as the future expected emissions which using the vehicles will
create, specifically their fuel combustion.
So the estimation of scope 3
emissions is inherently complex
and also subjective. There are no
comprehensive and widely accepted guidelines for how emissions
should be allocated over time and
between products and producers.
Some recent studies therefore
view the boundaries of scope 3
emissions as inherently fuzzy.13
Reporting indirect emissions also
creates a double counting problem
along the supply chain, with the
direct emissions of suppliers being
recounted as indirect emissions by
downstream firms.

Reporting indirect
emissions also creates a
double counting problem
along the supply chain,
with the direct emissions
of suppliers being
recounted as indirect
emissions by downstream
firms.
We therefore recommend that,
for the sake of simplicity and transparency, mandated corporate reporting be limited to direct emissions (and direct removals). Third
-party carbon data sources will be
much better able to assess indirect
emissions along a supply chain
when they have corporations’ global, comprehensive direct emissions
reports. Meanwhile, efforts are underway to create a standardized
format for the accounting of scope
3 emissions.14 Once this work has
come to fruition, policymakers may
wish to consider extending the re-
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porting mandate to indirect emissions, perhaps emphasizing scope
2 emissions which are easier to determine and verify.

Absolute Values Versus Carbon
Intensity Measures

The UK’s 2013 mandate requires
that firms provide a carbon intensity metric, but allows them to choose
their denominator variable, whether
it be sales, cost of goods sold, or a
physical measure of output. These
measures of carbon intensity relative to production can help outside
observers to gauge changes in carbon footprint, particularly for growing firms. Yet through the same ratio
measure, firms may also mask their
lack of progress in reducing absolute emissions, the variable that reflects progress toward net zero.
We recommend that regulators
focus on requiring firms to disclose
absolute values both because the
empirical literature on the risks of
carbon transition emphasizes the
importance of absolute measures
and because recent studies have
found that equity prices respond
to absolute emissions levels, but
not to measures of emission intensity.15 Meanwhile, the readers of
annual reports can easily calculate
the emissions intensity of public
firms so long as the denominator is based on reported financial
variables. Admittedly, intensity
metrics may be more informative
in evaluating private firms. But
nothing prevents a company from
voluntarily disclosing suitable carbon intensity metrics if it wishes to
provide more information on the
reduction of its carbon footprint.

Carbon Offsets

Many companies currently
calculate net emissions for their
voluntary carbon reports by subtracting offsets from their gross
emissions. Companies can claim
these offsets by, for example,
building a renewable power plant

which sells clean electricity to the
local grid. They can, and increasingly do, also purchase offsets in
voluntary carbon offset markets.
While these markets have grown
rapidly, the average price of offsets
has fallen to a mere $3 per ton of
CO2 as of 2020.16
Voluntary carbon offsets have
reached this extremely low market
price (compared with the price of
€60 per ton recently established
by the European Union’s emissions
trading system, or ETS) probably
because of the predominance of
avoidance offsets. In such cases,
one party claims a carbon credit
for x tons of CO2 because another
party agreed to avoid emitting x
tons of CO2. As such, avoidance offsets are essentially based on counterfactual claims: because of A’s intervention, B did not emit the CO2
it otherwise would have. We advise
that mandated NDE reports include
only durable removal offsets and
not avoidance offsets. Firms should
be permitted to claim offsets only
when they, or their contractors, directly removed x tons of CO2 from
the atmosphere, for example by direct air capture and geological sequestration, or by any of a range of
natural removal mechanisms such
as reforestation or carbon mineralization.17

Anticipated Effects of the
Carbon Reporting Mandate

We intend this reporting mandate not only to provide additional
information to policy makers, asset
managers, and the general public,
but also to spur companies to reduce their future GHG emissions.
With firms subject to a reporting
mandate, stakeholders will be in
a better position to evaluate and
benchmark the firm’s GHG emissions. Moreover, firms will come to
expect pressure from investors, customers, employees, and other stakeholders to improve their disclosed
annual emissions.

Several recent studies have
found that the 2013 UK mandate
caused firms to significantly reduce
their absolute GHG emissions, in
comparison to a control group of
firms in other European countries.18
A range of studies using different
firms found these reductions to be
between 8 and 16 percent. In addition, some contemporaneous studies found that the increase in the
revenues and costs of sales of these
UK firms was insignificant relative
to the control group suggesting that,
at the end of the day, reducing emissions had no tangible effect on firm
profitability.19 Similar effects were
observed in 2010, when the US Environmental Protection Agency (EPA)
mandated carbon-intensive production facilities to report their direct
emissions to a publicly accessible
registry. One study found that, following the EPA mandate, US facilities reduced their carbon emissions
by roughly 8 percent. These reductions were attributed to pressure
from stakeholders and capital markets as well as inter-firm learning.20
Indeed, a requirement that firms
report their GHG emissions is likely
to provide capital markets with additional useful information that will
reduce uncertainty for investors.21
After the UK introduced mandatory carbon disclosures, on average
both stock return volatility and the
carbon premium (the higher returns
required to compensate investors
for exposure to carbon transition
risk) went down among companies
that began disclosing their emissions to comply with the new regulation, though the companies with the
highest emissions saw their carbon
premium increase.22
We advise that the mandate
to report annual GHG emissions
should pertain to all corporations,
not just publicly listed ones. If it
does not, we anticipate that certain
emissions-intensive activities might
migrate to private firms,23 or that
the heaviest emitters would simply
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become private to avoid scrutiny.
There is evidence of firms exiting
the public market in order to avoid
the regulation of publicly listed
firms in financial markets.24

Concluding Remarks

The obligation to disclose essential information is the bedrock upon
which capital markets are founded.
As the climate crisis worsens, information about corporate carbon
emissions becomes increasingly
essential. Requiring all companies
to report their carbon emissions
could serve as a similar bedrock for
the path to net zero. Our proposal
is simple and immediately feasible,
recommending that for now, regulators should mandate the disclosure
only of direct greenhouse gas emissions. This mandate should have
beneficial effects immediately, yet
can later be expanded once useable
frameworks for reporting more complex emissions and environmental
metrics are agreed upon.
Research suggests that disclosure mandates have many benefits,
but that they can also have unintended consequences.25 Broadening
the mandate to include other sus-

Appendix: Further Relevant
Findings from the Academic
Literature

Academic studies in accounting,
economics, and finance provide a
broad perspective on the adoption and
effectiveness of reporting mandates.

Enforcement

The effectiveness of any reporting mandate depends, at least in part,
on its enforcement. Many firms that
currently do not report GHG emissions presumably have good reason
to avoid the subject. Some firms may
seek ways to underreport their GHG
MBR | Fall 2021 | Volume 01 | Issue 03

tainability dimensions or environmental, social, and governance concerns will therefore require careful
economic analysis. Reducing global
GHG emissions in time to avoid a
catastrophic rise in temperatures,
however, is now so urgent that mandating the disclosure of direct GHG
emissions would receive broad support around the world. We therefore
call for regulators to establish an
immediate mandate requiring comprehensive reporting of firms’ direct
GHG emissions before they consider
extensions aimed at other sustainability or social issues.
We recommend that all firms be
required to report their gross and
net direct emissions, both for the
most recent calendar year and also
as an expanding trajectory of past
emissions beginning with the year
the mandate is imposed. We expect
that an increasing number of firms
will choose to supplement these reports with targets for future emission reductions. These targets then
become milestones on the path to
net zero. With mandated disclosure,
the interested public will be able to
assess over time the extent to which
a firm actually meets its emission

reduction targets. Management will
likewise become more accountable
for its emission forecasts and subsequent results.26
We recognize that a carbon reporting mandate will not solve the
climate crisis on its own. Nevertheless, having examined the existing
evidence, we are confident that the
reporting requirement will contribute to the drive to net zero by giving
corporations an incentive to reduce
carbon emissions directly, and by
facilitating the adoption of other CO2
reduction policies such as carbon
pricing.
The Montreal Protocol, which
was established in 1987 to regulate
substances that deplete the ozone
layer, illustrates the international
community’s ability to quickly advance a comprehensive mandatory
reporting and compliance requirement. Twenty-four governments rapidly agreed to phase out chlorofluorocarbons (CFCs) by 2000, allowing
the ozone layer to recover over the
long term.27 The reporting mandate
we advocate could be an elementary
step in addressing a similar but
arguably even more pressing issue
threatening the world’s climate.

emissions in order to evade stakeholder pressure. Without the expectation of enforcement, these firms
could attempt to game the system
with boilerplate language or claims
that certain items of information are
immaterial. The existing standards
for carbon accounting do necessarily allow for some discretion. Both
the Greenhouse Gas Protocol and
the ISO 14064 standards entail flexibility in methodology, assumptions,
and estimation with regard to emission factors, boundaries, and the
use of primary or secondary data.
Some firms may be tempted to use

this flexibility to find ways to underreport their GHG emissions. Applying the standards unevenly could
also make the information less comparable, even if firms do not intend
to conceal or mislead. These issues
must be addressed because accurate and comparable information is
essential to the efficient allocation
and pricing of carbon risks. If the
goal of the GHG reporting mandate
is to change firm behavior and move
toward net zero, effective enforcement is critical.
Studies of the introduction of
global accounting standards,28 insid-
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er-trading laws,29 and new securities
regulation in the EU30 offer extensive
evidence on the importance of enforcement. Regulators can achieve
appropriate enforcement in various
ways. Private enforcement relies
upon private parties, such as investors or interest groups, to induce
firms to comply through market
discipline, private litigation, and
non-regulatory methods like public shaming.31 Such private enforcement relies heavily on a strong legal
system, which only some countries
can provide.32 Private enforcement
should therefore be combined with
public enforcement by government
or quasi-governmental oversight
agencies.33
An effective enforcement system
for GHG reporting will require as a
first step the careful selection of a
supervising body. The agencies that
oversee compliance with securities
regulation and financial reporting
do not necessarily have the skills
and resources to extend their oversight to carbon emissions. Enforcing
emissions reporting will therefore
involve a substantial investment in
verification expertise.

The enforcement bodies of
different countries will also
have to coordinate their
efforts in order to obtain
globally comparable
emission estimates.
The enforcement bodies of different countries will also have to
coordinate their efforts in order to
obtain globally comparable emission estimates. The EU’s Single Supervisory Mechanism for banking
and the IOSCO’s Multilateral Memorandum of Understanding, an international agreement for securities
regulation, offer ample evidence
that coordination can make enforcement more efficient.34 Indeed, IOSCO

supports the establishment of the
International Sustainability Standards Board. If governments cannot cooperate to establish a central
enforcement mechanism for GHG
reporting, we recommend that a supranational institution be entrusted
with achieving at least a minimum
degree of coordination between national enforcement agencies.
The literature also shows, unsurprisingly, that enforcement bodies which are understaffed or lack
authority are significantly less effective at enforcing regulations.35 We
therefore emphasize the necessity
of carefully defining the powers conferred on institutions established to
enforce GHG reporting. The variability of enforcement of financial reporting suggests that GHG reporting
could easily end up being equally
variable, which again would encourage firms to avoid clear reporting
and potentially move high-carbon
activities to areas with weaker enforcement.36
Governments must therefore
select their enforcement strategies
with care. One popular approach
to financial reporting and corporate
governance is referred to as “comply
or explain.” We advise against this
approach since it would allow firms
to give perfunctory explanations
for their non-compliance. A second
common strategy is for enforcers to
disclose information about the oversight process, whether it be advance
information about their priorities
and criteria or subsequent information about their outcomes. It is not
uncommon for regulators to publish
statistics about the firms they have
reviewed, including compliance issues, non-compliance rates, or corrective actions. Some even publish
the names of non-compliant firms.
These regulatory disclosures may
contribute to successful enforcement.37
Regardless of the enforcement
architecture, however, it is clear that
simply mandating global reporting

standards for GHG emissions will
achieve little until those standards
are backed up by robust enforcement mechanisms and other incentives for compliance. Moreover, for
carbon reporting to succeed globally, it will be vital to coordinate enforcement across jurisdictions.
While a global mandate to report
corporate carbon emissions has
its challenges, we note that those
jurisdictions that have already implemented carbon regulation mechanisms, in particular carbon pricing,
did successfully adopt verification
and enforcement procedures, like,
for instance, the Monitoring, Verification and Reporting framework
that the EU adopted in connection
with its emission trading system.

Incentives

A consistent finding in the accounting literature is that many of
the incentives that drive firms are
shaped by capital market forces.
Capital markets, and in particular
institutional investors, can also provide incentives for firms to disclose
their carbon footprints. Financial reporting by firms has been shown to
be strongly influenced by the need
to raise outside capital.38 It has also
been demonstrated that institutional investors can promote not only
transparency of reporting but also a
reduction in carbon emissions and,
more broadly, increased corporate
responsibility.39
While capital market forces
alone cannot ensure consistent
and universal GHG reporting,
carbon disclosure activism can
reinforce regulatory efforts. The
effectiveness of activism by other
stakeholders or the general public has been demonstrated with
regard to other corporate disclosures and tax avoidance.40
Banks can also promote the
disclosure of carbon emissions. If
banks were to report the emissions
of their loan portfolios, they would,
in turn, demand disclosure from
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their borrowers, many of them relatively small private firms which are
difficult for public enforcers to oversee.
Regulators should also consider
an audit mandate for GHG reporting,
since some assurance of transparency is vital for GHG reporting, even
more than for financial reporting.
Research suggests that accounting
firms, because of their financial experience, make better certifiers than
consultants.41 And while accounting

and consulting firms may not currently have the capacity and expertise to produce high-quality emissions audits on a large scale, they
have begun the process of building
that capacity.
Finally, we admit that mandated
disclosures are useful not only to
the general public and to investors,
but potentially also to competitors,
customers, and suppliers. Some
firms may argue that forcing them
to reveal proprietary information

will reduce their incentive to innovate. Yet these concerns are more
likely to arise over fairly specific or
detailed disclosures, not over highly aggregated ones.42 By limiting the
required disclosure to firm-level direct GHG emissions, regulators substantially reduce the risk of forcing
firms to reveal sensitive information
to competitors, while still creating
the desired incentives and pressures to drive firms to reduce their
GHG emissions.
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