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ABOUT THE SHAREHOLDER COMMONS
WHOM WE SERVE
The Shareholder Commons (TSC)
works to address social and
environmental issues specifically
from the perspective of shareholders
who have broadly diversified their investments throughout
different industries and geographic markets to optimize
their portfolios’ risk and return. We seek to address the
divergence between a company’s interest in maximizing its
financial returns over the long term and its shareholders’
interests in optimizing their portfolios’ long-term value.

shareholder ESG (environmental, social, and governance)
activism only seeks “win-win” changes in corporate
behavior that will both improve a company’s ESG impact
and increase its enterprise value. This strategy implicitly
permits business plans that harm social and environmental
systems and, consequently, diversified shareholders, as long
as those plans maximize value at the enterprise level.1
If diversified shareholders shift their priorities to
preserving and enhancing systemic value, they will
improve their financial returns and better align the
financial sector with the needs of the global economy.

OUR THEORY OF CHANGE

OUR MISSION

The most important factor determining those portfolios’
long-term value will be the economy’s intrinsic value, not
individual portfolio companies’ relative financial performance.
Accordingly, diversified investors should discourage individual
company behavior that harms the economy, even when that
conduct might increase the company’s own long-term value.

TSC’s mission is to help diversified shareholders to
reprioritize their activism to put social and environmental
systems first. Our work demonstrates that shareholders
(or managers who represent their interests2) have
the corporate governance tools to force substantive
change at companies to improve the economy and thus
diversified shareholders’ returns. We seek to catalyze
the development of shareholder-created guardrails:
minimum rules of conduct that level the playing field.

Instead, investors currently focus almost entirely on the
effect company decisions have on the company itself:

A note on the “second set” problem: Shortly after this report’s publication, TSC will publish a companion report on antimicrobial resistance
(AMR) and the engagement gap. Close readers of both may notice similarities in the sections that pertain to universal ownership and system
stewardship. Both case studies are meant to elucidate capital-market barriers to maximizing diversified shareholders’ prosperity, using
the example of serious systemic threats: climate change and AMR. As such, some of the concepts we explore are present in both.

1 Some proponents of “stakeholder capitalism” posit that no gap exists between company decisions that maximize enterprise value and social value if the decision-makers
focus on the long term. Business Roundtable, Redefined Purpose of a Corporation: Welcoming the Debate (August 25, 2019), available at https://bizroundtable.medium.com/
redefined-purpose-of-a-corporation-welcoming-the-debate-8f03176f7ad8. (“While we acknowledge that different stakeholders may have competing interests in the short
term, it is important to recognize that the interests of all stakeholders are inseparable in the long term.”) This is not a serious claim. As shown in Part II, companies seeking
profit externalize trillions of dollars of net social costs every year. It is a simple fact of economic life that firms can improve their own bottom lines, even over the long term, by
externalizing costs.
2 We focus on the interests of the ultimate beneficial owners of a portfolio, rather than the interests of a particular portfolio segment. Thus, if an asset owner such as a pension
fund hires different individual managers, each of those managers must be mindful of the interests of the workers in the fund meeting its liabilities. Individual managers should
not maximize the returns from the portion of the portfolio they manage with strategies that put the rest of the pension portfolio at risk.
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INTRODUCTION
Greenhouse gas (GHG) emissions at current levels threaten
the global economy with losses that will burden investment
portfolios over the next 30 years and beyond. The collective
action necessary to protect the economy and investment
portfolios from rising temperatures will require companies
to reduce their GHG emissions significantly. Yet many
companies can increase future cash flows (and thus
enterprise value) by exceeding aligned benchmarks. Simply
put, an individual company’s interest in maximizing its
own long-term enterprise value will often diverge from its
diversified owners’ interest in optimizing the climate system,
the economy, and their long-term portfolio returns.
Shareholder activism around climate change has yet
to significantly embrace this uncomfortable reality,
understandably preferring to focus on instances where
companies can find “win-win” emissions-reduction
opportunities that also increase long-term cash flows. This
reluctance to fully acknowledge the existence of real-world
trade-offs between enterprise value and portfolio value leads
companies to limit emissions only to the extent that doing
so does not sacrifice their own potential future cash flows.
This limited opportunity set will not be enough to move the
economy to a sustainable GHG budget or preserve diversified
portfolios’ value over time.
But just as shareholder activism has failed to rein in corporate
emissions that are both profitable for individual companies
and dangerous for the economy, so have governments — the

first line of defense against harmful business activity —
failed to impose a safe GHG budget on the private sector.
This case study shows how shareholder activism that
prioritizes systems over companies can both directly reduce
corporate GHG emissions and encourage greatly needed
regulatory activity.
We hope that pension funds, foundations, endowments,
and other institutions working on behalf of beneficiaries
with long time horizons—as well as the professionals who
serve them--will consider this case study as evidence of the
need to move beyond the false comfort of enterprise value as
the sole measure of financial success to which shareholders
should attend. It is time for investors to lift their gaze and
create a playing for field for companies that ensures
authentic value creation.
This case study describes the research establishing the
relationship between GHG emissions and long-term returns
of diversified portfolios and shows why shareholders can
and must steward companies away from GHG trajectories
that threaten the climate system, regardless of the impact
such stewardship has on individual company enterprise
value. It proposes the implementation of investor-determined
guardrails on emissions that will level the playing field—
allowing companies to pursue enterprise value within more
sustainable parameters—and will potentially accelerate the
adoption of comprehensive regulation.
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CRITICAL TAKEAWAYS
FROM THIS CASE STUDY

01

03

05

Companies have economic incentives
to reduce emissions only to the extent
that doing so increases enterprise value,
but addressing climate change and the
risks it poses to diversified investors
requires additional reductions.

Investors with diversified portfolios have
economic incentives to induce portfolio
companies to reduce emissions to the
extent that doing so protects overall
market returns by preserving the climate
system and the economy, even when
such reductions reduce enterprise
value at some portfolio companies.

Investor-established guardrails will
induce companies to cooperate in the
regulatory process when enterprise-value
concerns would otherwise preclude
such cooperation, and may serve to
limit atmospheric GHG concentrations
until adequate regulation is adopted.
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Due to methodological shortcomings,
economic studies have underestimated
the risks that climate change
poses to the global economy and
the investors who rely on it.

Investors can collectively address the
divergence between enterprise-value and
portfolio-value perspectives by designing
guardrails that apply directly to all
portfolio companies and indirectly to other
companies in their supply chains. Such
guardrails leave companies free to maximize
enterprise value, but only within parameters
that protect the interests of diversified
shareholders in a stable climate system.

Neither enterprise value-based shareholder
activism nor regulatory efforts have reined in
corporate GHG emissions; failure to pursue
the guardrail opportunity could devastate
portfolio returns for institutional investors
over the next 30 years and beyond.
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EXECUTIVE SUMMARY
There is no shortage of reports describing the dangers
of a warming planet or encouraging investors to take
action to address those dangers; why produce yet another
document on the topic? This case study neither provides new
information about climate change and its impact nor makes
the business case for transition to a decarbonized economy;
done and done.
Instead, this case study shows that (1) the known impact of
GHG on the economy implies a specific and demonstrable
risk of loss to investors as a class and (2) diversified investors
should address that risk by establishing enterprise valueagnostic standards that apply to all portfolio companies to
mitigate warming. We call these parameters “guardrails.”

ROLE OF THIS STUDY
TSC believes the financial industry is misallocating and
mismanaging capital because it measures success solely
by the relative performance of individual companies or asset
managers who select such companies. Thus, a company
that outperforms its benchmark will be rewarded with lower
costs of capital and increased executive remuneration, even
if that performance is based on conduct that threatens its
own diversified shareholders’ portfolios. Similarly, an “active”
asset manager who chooses companies to outperform a
benchmark may be rewarded for such outperformance, even
if they chose companies that rely on strategies that put the
economy (and thus their clients’ broader portfolios) at risk.

This study uses climate change as an easily understandable
example of a case where companies are socializing costs
and risks that threaten the economy’s long-term value, which
is built upon a climate system that has limited tolerance for
variation in atmospheric concentration of GHG and significant
tail risks as we approach those tolerances. We hope it will
serve as an illustration of the principle that shareholders must
not neglect the economic forest in which they are primarily
invested for the trees of individual companies in their current
portfolios.
We will soon be issuing a second case study that similarly
demonstrates the need for investors to address antimicrobial
resistance by establishing and implementing guardrails in the
food, pharmaceutical, agricultural, and animal care industries.
The two studies are meant as exemplars as well as calls
to action. There are multiple systemic threats to diversified
portfolios that could be managed better through guardrails,
including inequality, tax avoidance, and low wages. We
hope these studies will encourage asset owners and those
who manage their assets to begin the process of guardrail
development and implementation.

CLIMATE CHANGE THREATENS INVESTORS
It is well established that human activity is emitting
greenhouse gasses (GHG) into the atmosphere more quickly
than carbon sinks can absorb them and that this excess is
warming the climate in a manner that threatens the global
economy. While the worst damage is likely to occur in the

A 32-year-old worker saving for retirement today through
a defined contribution plan could expect to have a nest
egg up to 7-14 percent smaller if GDP were reduced by
the same amount. A defined benefit plan facing the same
deficit could be forced to lower its benefits significantly,
increase employer or employee contributions, or—in the
case of a public pension fund—increase tax burdens.
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second half of the 21st century and beyond, climate change
is likely to materially reduce the intrinsic value of the global
economy considerably even over the next 30 years, and
this reduction will affect investment portfolios. While some
models of climate damages project GDP loss below one
percent over that time frame, these models are controversial
and estimates that seek to account for the inadequacies of
current models suggest the losses to GDP by 2050 will be
much greater. For example, a recent study from Swiss Re,
the world’s largest reinsurance company, suggested that
global GDP on the current GHG trajectory will be 7-14 percent
less than that of an economy aligned with recommendations
of the Paris climate accord (the “Paris Agreement”) reached
under the United Nations Framework Convention on
Climate Change.
Any material gap in the global economy’s value will have
significant implications for investors. Over long time periods,
the overall value of a diversified portfolio of investment
securities moves in proportion to the economy’s intrinsic
value, because owning a diversified portfolio of securities is
essentially owning a piece of the economy.3 As a result, the
negative economic impact of climate change that occurs
over the next 30 years will be absorbed by investors who
hold diversified portfolios over that time.

SHAREHOLDERS CAN USE GOVERNANCE
RIGHTS TO REDUCE ECONOMIC RISKS
But investors need not simply accept the risk of such
losses. As corporate shareholders, they can influence
macroeconomic conditions, including the climate, because
the companies they own compose a considerable portion of
the economy: the companies in their portfolios are critical to
industries responsible for 87 percent of net GHG emissions.
This gives the investors the potential to use their rights as
shareholders to change the economy’s GHG trajectory, and
by so doing, reduce risks to portfolios. These opportunities
arise from the direct opportunity to use governance rights
at public companies and from indirect opportunities to
influence privately held companies as limited partners in
investment vehicles or through the application of guardrails
through supply chains. There are also opportunities to
accelerate regulation as the companies that are directly
or indirectly subject to shareholder activism limit their
opposition to regulation.

ADDRESSING CLIMATE CHANGE THROUGH
STEWARDSHIP REQUIRES INVESTORS
TO USE GUARDRAILS TO CURTAIL GHG
EMISSIONS THAT ARE PROFITABLE TO
SOME COMPANIES
To date, investor action on climate change has largely been
restricted to seeking disclosure and GHG emission limits
that will improve financial return at individual companies.
Investors have yet to insist clearly on emission reductions
that are necessary to meet the Paris Agreement if such
reductions would reduce an individual company’s financial
return. This means investors are not asking companies to
stop emissions that optimize future company cash flows,
even if those emissions contribute to a level of atmospheric
GHG concentration that threatens the economy. This leads
to almost comically perverse outcomes, such as ESG ratings
that ignore the GHG emissions of McDonald’s, even though
they exceed those of Poland or Hungary.4

In recent years, shareholders have actively pushed
the companies they own to address climate change.
While this stewardship has yielded improved disclosure
and long-term GHG reduction targets, there have been
minimal tangible reductions or short-term measurable
targets consistent with the Paris Agreement. This limited
progress is due to companies’ reluctance to take any
climate action that would harm their financial returns.

Many institutional investors are explicit about this lacuna in
their stewardship. For example, BlackRock, the world’s largest
asset manager, proclaims that it only pushes for reductions
that will improve the financial return of the individual
company in question, rather than attempting to preserve the
economy as a whole: “Our role is to help [companies] navigate
investment risks and opportunities, not to engineer a specific
decarbonization outcome in the real economy.”5
But as this case study shows, optimizing a diversified
portfolio’s long-term value requires a significant
decarbonization of the real economy and investors have
a unique set of tools to engineer it. Limiting those tools
to changes likely to improve individual company financial
performance is aiming at the wrong target. Instead, investors
should steward companies to emission levels that optimize
macroeconomic outcomes regardless of the impact such
reductions have on any individual company’s financial returns.

3 As discussed in Part II and shown in Appendix A, this relationship holds true over the long term, even though valuation multiples may rise and fall cyclically.
4 Cam Simpson, Akshat Rathi, and Saijel Kishan, “The ESG Mirage,” Bloomberg, December 10, 2021, https://www.bloomberg.com/graphics/2021-what-is-esg-investing-msciratings-focus-on-corporate-bottom-line/.
5 BlackRock, “2030 Net Zero Statement,” 2021, https://www.blackrock.com/corporate/about-us/our-2021-sustainability-update/2030-net-zero-statement.
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Such leveling of the playing field will allow companies to seek
profit and value maximization without resorting to practices
that threaten to overwhelm the earth’s GHG budget and,
consequently, investors’ long-term financial returns. Properly
implemented guardrails will (1) extend their influence beyond
companies that can be reached through shareholder activism
and (2) reduce corporate influence against regulation, which is
the traditional source of rules that create minimum standards
of conduct for sustainable business practices.
Investors collectively have both the incentives and the tools
to insist that their companies operate within sustainable
parameters, including alignment with the Paris Agreement.
Chief among these tools is the ability to vote against directors
at companies that fail to adhere to guardrails investors believe
are necessary for Paris alignment.

This case study does not endorse any scientific or
economic conclusion. Instead, it highlights that,
to optimize their own financial returns, investors
must account for any costs individual companies’
emissions impose on the rest of their portfolios. As the
macroeconomic impacts of climate change become more
salient, the failure to do so will not only harm diversified
investors, but also test the limits of the discretion
investment fiduciaries enjoy.

WHAT ARE GUARDRAILS?
As explained in more detail in Part IV, a guardrail strategy
includes the following elements:
— Investors should collectively agree on minimum
parameters for companies to protect social and
economic systems. These standards level the playing
field and allow companies to engage in market competition
within sustainable boundaries. Unlike current ESG
standards, guardrails must be developed outside of
companies, so that they are set with a view toward
maximizing the overall value of the economy and
diversified portfolios, not the value of individual
companies or industries involved in the negotiation.
This strategy avoids the trap of individual company
engagement. Individual companies are internally focused,
and not structured to address the broad systemic concerns
that matter most to diversified investors. Moreover, without
universal guidelines to create a level playing field, they will
be unable to agree to limits that disadvantage them with
respect to peers.
— Once a guardrail is established, investors should act
collectively by announcing the guardrail and taking steps
to ensure companies stay within it. These steps include:
— Voting against directors at public companies that do not follow
guardrails;
— Voting against going-private transactions that do not include
guarantees to adhere to guardrails; and
— Ensuring that companies entering the market through IPOs are
committed to guardrails.

Investors should also use their influence as limited partners
to ensure that private equity, venture capital, and hedge fund
sponsors bring portfolio companies within guardrails. Even
companies not adequately subject to such governance tactics
can be affected through their participation in supply chains.
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RESPONDING TO INITIAL OBJECTIONS
Our expert reviewers (see acknowledgments on p. 2) raised objections to the
guardrail framework that may also arise for other readers. We respond to these
objections in detail in Appendix C. Briefly:

OBJECTION NO. 1

Guardrails are the job of
governments, not private actors.
Ideally, we would agree, but governments are
not rising to the task. Guardrails are necessary
complements to regulatory strategies.

OBJECTION NO. 2

Investors will not protect the most
vulnerable populations.
While the climate interests of diversified
shareholders and the global population are not
fully aligned, the overlap is significant enough
that guardrails can be an effective tool for
climate justice.

OBJECTION NO. 3

Diversified shareholders lack the
power to enforce guardrails on a
sufficiently broad basis.
A comprehensive guardrail strategy
would include tactics to address
non-conforming actors.

OBJECTION NO. 4

It is a breach of fiduciary duty for
institutional investors to consider
systemic concerns.
This is false. Guardrails would protect the
climate system and the economy, but the
purpose for such protections would be to
optimize portfolio financial return, not to
achieve a greater social purpose.
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CLIMATE CHANGE IMPACT
Increases in anthropogenic GHG emissions—the main driver
of climate change—have warmed the planet by more than
1°C since 1850. This has left limited options for meeting
the Paris Agreement goal of constraining global warming
to well below 2°C and, ideally 1.5°C.6 The warming already
locked in by current atmospheric GHG concentrations

and irrevocable pipeline emissions threatens sustainable
development, a healthy economy, and human prosperity.
A narrow set of trajectories remain that plausibly address
the growing crisis. The Intergovernmental Panel on
Climate Change (IPCC) issued a stark assessment of the
implications of warming beyond 1.5°C before mid-century:

Global warming, reaching 1.5°C in the near-term, would cause unavoidable increases in multiple climate
hazards and present multiple risks to ecosystems and humans (very high confidence). The level of risk
will depend on concurrent near-term trends in vulnerability, exposure, level of socioeconomic development
and adaptation (high confidence). Near-term actions that limit global warming to close to 1.5°C would
substantially reduce projected losses and damages related to climate change in human systems and
ecosystems, compared to higher warming levels, but cannot eliminate them all (very high confidence).
Beyond 2040 and depending on the level of global warming, climate change will lead to numerous risks to natural
and human systems (high confidence). For 127 identified key risks, assessed mid- and long- term impacts are up
to multiple times higher than currently observed (high confidence). The magnitude and rate of climate change
and associated risks depend strongly on near-term mitigation and adaptation actions, and projected adverse
impacts and related losses and damages escalate with every increment of global warming (very high confidence).
Climate change impacts and risks are becoming increasingly complex and more difficult to manage.
Multiple climate hazards will occur simultaneously, and multiple climatic and non-climatic risks will
interact, resulting in compounding overall risk and risks cascading across sectors and regions.7

6 United Nations Framework Convention on Climate Change, “The Paris Agreement,” accessed July 13, 2022, https://unfccc.int/process-and-meetings/the-paris-agreement/theparis-agreement. There is considerable debate among scientists as to what goals are realistic and what goals are necessary to protect against untenable tail risk. The purpose
of this case study is not to make that call, but rather to demonstrate the cost to investors of missing whatever the correct mark may be.
7 Hans-Otto Pörtner et al., eds., Climate Change 2022: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change (Cambridge University Press, 2022), https://www.ipcc.ch/report/sixth-assessment-report-working-group-ii/.
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According to the 2018 IPCC Special Report: Global Warming of 1.5°C, “humaninduced warming reached approximately 1°C (likely between 0.8°C and 1.2°C)
above pre-industrial levels in 2017.”8 According to a 2021 report from the World
Meteorological Organization, the past six years were the warmest on record and
there is a 40 percent chance that annual average global temperature will hit 1.5°C
above the pre-industrial level in at least one of the next five years.9 The IPCC 6th
Assessment (2026)10 projects that “middle of the road” mitigation puts us on
a path toward 2°C of warming by 2050 and 2.7°C by the end of the century:

FIGURE 1

GLOBAL SURFACE TEMPERATURE
RELATIVE TO 1850-1900

Source: IPCC

This highly risky trajectory can be changed only by changing the way
business operates. In the United States, for example, 87 percent of total GHG
emissions come from transportation, electricity generation, industry, and
agriculture, all heavily driven by investor-owned corporations’ decisions.
Climate change will have a potentially devastating impact on the environment and
society. This will lead to a significant reduction in the global economy’s intrinsic
value, but that economic impact has been underestimated historically. The
mechanisms underlying these relationships and miscalculations are explored in
detail in Appendix A, but the main section of this case study proceeds directly to the
impact of climate change on GDP and the implications for diversified portfolios.

8 Allen M.R. et al., “Chapter 1: Framing and Context,” in Global Warming of 1.5°C: An IPCC Special Report on the
Impacts of Global Warming of 1.5°C above Pre-Industrial Levels and Related Global Greenhouse Gas Emission
Pathways, in the Context of Strengthening the Global Response to the Threat of Climate Change, Sustainable
Development, and Efforts to Eradicate Poverty (Cambridge University Press, 2018), https://www.ipcc.ch/sr15/
chapter/chapter-1/.
9 World Meteorological Organization, “WMO: New Climate Report Is a Clarion Call for Urgent Action,” August 9,
2021, https://public.wmo.int/en/media/press-release/wmo-new-climate-report-clarion-call-urgent-action.
10 Valérie Masson-Delmotte et al., eds., Climate Change 2021: The Physical Science Basis. Contribution of Working
Group I (WGI) to the Sixth Assessment Report (AR6) of the Intergovernmental Panel on Climate Change (Cambridge
University Press, 2021), https://www.ipcc.ch/report/sixth-assessment-report-working-group-i/.
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POTENTIAL ECONOMIC LOSSES
BY 2050 SIGNIFICANTLY
THREATEN PORTFOLIO VALUES
CURRENT GHG TRAJECTORY
EXCEEDS PARIS THRESHOLD
As discussed in Section I and Appendix A, climate change
affects the economy both directly and indirectly, but
many models translating that impact into GDP loss do
not account for all potential damage pathways. Reliance
on such models masks a significant risk for investors,
because large losses in GDP will inevitably lead to
similar losses in portfolio value over the long term.11
In this section, we use a recent study that attempts to
correct some of these methodological issues to illustrate
the importance of investor stewardship that focuses on

overall market risk, rather than climate risk to individual
company enterprise value. The study adds multiplicative
factors to address uncertainties and predicts climate
impact on GDP as of 2050 rather than discounting the
value back to the present. We believe this provides a clear
picture of the risks for today’s long-term investors, who
will depend on the value of their portfolios at that time.
Rising temperature impact analysis must begin with
a projection of those temperatures. Shown below are
projected increases in temperature associated with
five Shared Socioeconomic Pathways (SSPs) the IPCC
developed, which range from very low to very high
trajectories for the continued net emissions of GHG.12

We use GDP as a proxy for intrinsic economic value
in this section, but as we discuss below, GDP is only
a measure of economic flows, and its reduction
over the next 30 years is likely to underestimate the
real damage to the economy, which is made up of
the stocks of various forms of capital, including the
natural capital represented by the climate system.

11 See p.19.
12 Richard P Allan et al., “Summary for Policymakers (SPM),” in Climate Change 2021: The Physical Science Basis. Contribution of Working Group I (WGI) to the Sixth Assessment Report (AR6) of
the Intergovernmental Panel on Climate Change (Cambridge University Press, 2021), 32, p.14, https://www.ipcc.ch/report/sixth-assessment-report-working-group-i/.
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TABLE 1

CHANGES IN GLOBAL SURFACE TEMPERATURE
WITH FIVE ILLUSTRATIVE EMISSIONS SCENARIOS

NEAR TERM, 2021–2040

MID-TERM, 2041–2060

LONG TERM 2081–2100

Scenario

Best Estimate
(°C)

Very Likely
Range (°C)

Best Estimate
(°C)

Very Likely
Range (°C)

Best Estimate
(°C)

Very Likely
Range (°C)

SSP1-1.9

1.5

1.2 to 1.7

1.6

1.2 to 2.0

1.4

1.0 to 1.8

SSP1-2.6

1.5

1.2 to 1.8

1.7

1.3 to 2.2

1.8

1.3 to 2.4

SSP2-4.5

1.5

1.2 to 1.8

2.0

1.6 to 2.5

2.7

2.1 to 3.5

SSP3-7.0

1.5

1.2 to 1.8

2.1

1.7 to 2.6

3.6

2.8 to 4.6

SSP5-8.5

1.6

1.3 to 1.9

2.4

1.9 to 3.0

4.4

33.3 to 5.7

Source: IPCC

Current policies put the climate on a path most
consistent with SSP2-4.5, consistent with a scenario
that indicates 2°C warming by mid-century. SSP1-2.6 is
the scenario most likely to be accomplished that could
keep warming significantly below 2°C by mid-century.

EXCEEDING PARIS THRESHOLD WILL
LOWER GLOBAL GDP BY MID-CENTURY
A 2021 report by Swiss Re (the “Swiss Re report”), the
world’s largest reinsurer, took the likely temperature
scenarios and estimated the impact on GDP as of 2050.13
Working with country climate mitigation pledges, Swiss
Re determined that warming by 2050 was likely to be
2.0-2.6°C, with 3.2°C as a severe but possible outcome.
They also concluded that action could still be taken to
limit warming in that time frame to well below 2.0°C.
The Swiss Re analysis began with a Moody’s Analytics
model14 that relied on six “impact channels,” like the economic
models discussed in Appendix A. To account for additional
impact channels that could not be modeled due to uncertainty,
including extreme weather events, disruption of global supply
chains and trade, climate mitigation, and biodiversity, Swiss
Re also added multiplicative factors of 5 and 10 to account
for the unknowns and modeling limitations described above.
Using the latter factor, Table 2 shows the estimated likely
losses in global GDP that would be associated with the four
trajectories, as compared to a trajectory with no increase.

13 Swiss Re Institute, “The Economics of Climate Change: No Action Not an Option,” April 2021, https://www.swissre.com/dam/jcr:e73ee7c3-7f83-4c17-a2b8-8ef23a8d3312/swiss-reinstitute-expertise-publication-economics-of-climate-change.pdf.
14 Chris Lafakis et al., “The Economic Implications of Climate Change” (Moody’s Analytics, June 2019), https://www.moodysanalytics.com/-/media/article/2019/economic-implicationsof-climate-change.pdf.
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TABLE 2

MID-CENTURY GDP CHANGES WITH DIFFERENT TEMPERATURE RISES & ECONOMIC
IMPACT SEVERITY (RELATIVE TO A NO-CLIMATE-CHANGE WORLD)

WELL-BELOW 2°C
INCREASE

2.0°C INCREASE

2.6°C INCREASE

Paris Target

The likely range of global temperature gains

3.2°C INCREASE
Severe Case

Simulating for economic loss impacts from rising temperature in % GDP, relative to a world without climate change (0°C)
World

-4.2%

-11.0%

-13.9%

-18.1%

OECD

-3.1%

-7.6%

-8.1%

-10.6%

North America

-3.1%

-6.9%

-7.4%

-9.5%

South America

-4.1%

-10.8%

-13.0%

-17.0%

Europe

-2.8%

-7.7%

-8.0%

-10.5%

Middle East & Africa

-4.7%

-14.0%

-21.5%

-27.6%

Asia

-5.5%

-14.9%

-20.4%

-26.5%

Advanced Asia

-3.3%

-9.5%

-11.7%

-15.4%

ASEAN

-4.2%

-17.0%

-29.0%

-37.4%

-4.3%

-11.2%

-12.3%

-16.3%

Oceania
Source: Swiss Re Institute

Note: Temperature increases are from pre-industrial times to mid-century, and relate to increasing
emissions and/or increasing climate sensitivity (reaction of temperatures to emissions) from left to right.

The authors estimated that crossing the 1.5°C threshold
by mid-century would result in 4.2 percent GDP loss
compared to no climate change (0°C of warming), while
an increase of 2.0°C would lead to an 11 percent GDP
decline. On the higher end, Swiss Re estimated losses
of 13.9 percent would be realized by 2050 at 2.6°C and,
using the most severe but still possible scenario of 3.2°C,
losses to GDP would reach 18.1 percent globally.15
The Swiss Re report authors compared this range to a
range for GDP impact obtained in an overview of relevant
studies developed by the Network for Greening the Financial
System for a scenario with limited mitigation and a band of
GDP loss of up to 10 percent by mid-century, with a lower
bound of close to one percent. It can also be compared
to a projection by the Economist Intelligence Unit (EIU)
(the “EIU report”) of a three percent loss by 2050:
The world will be poorer in 2050 due to the impacts of
climate change. How much poorer, and the distribution of
this loss, is the goal of our new study into the economic
impact of climate change. By 2050, we expect the global
economy to be 3% smaller than our baseline projections.16

In describing the more severe tail risks in its results
as compared to other studies, the Swiss Re report
notes the importance of factoring in risks for which
there is not yet a well-established model:
[A] key differentiator of our analysis is to adjust for omitted
impact channels and (un)known unknowns, which other
models typically do not do. This is why we also simulate
the severe 3.2°C temperature-rise scenario, based on
[Representative Concentration Pathway (RCP)] 8.5, reflecting
a high-emissions, no-mitigation world. Our motivation is
not to be alarmist, but to profile the severity of potential
risks, including of tail exposures, if society does nothing
about climate change. For policy response, it is important
that both public and private sector stakeholders do not
underestimate the full loss potential that climate risks pose.
Even with that explanation, we recognize that the
multiplicative factors have been criticized as arbitrary. While
we do not have the expertise to endorse the Swiss Re Report,
we reiterate that research suggests that accounting solely for
tipping point risk would justify a greater than 8x adjustment,
before addressing unquantified impact channels.17 In any
event, the Swiss Re conclusions illustrate how today’s

15 For the case that the higher-end model is reasonable, particularly through 2050, see Christopher R. Schwalm, Spencer Glendon, and Philip B. Duffy, “RCP8.5 Tracks Cumulative CO2
Emissions,” PNAS117, no. 33 (August 3, 2020): 19656–57, https://doi.org/https://doi.org/10.1073/pnas.2007117117.
16 The Economist Intelligence Unit, “Resilience to Climate Change? A New Index Shows Why Developing Countries Will Be Most Affected by 2050,” 2019, https://www.eiu.com/public/
topical_report.aspx?campaignid=climatechange2019.
17 See infra, nn.58-60.
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savers will absorb any negative portfolio impacts resulting
from companies’ failure to forgo some of their profits to
preserve the broad economy. We also note that the Swiss Re
authors were attempting to correct for known inadequacies
in the models that show lower GDP risk. In addition, we
note that the IPCC 6th assessment strongly supports the
direction of GDP if climate change is not mitigated:
[T]he global aggregate economic benefits in 2100 of
avoided climate change impacts from individual studies
corresponding to shifting from a higher temperature category
(above 3°C, below 3°C, or below 2.5°C) to below 2.0°C, as
well as from below 2.0°C to below 1.5°C [are] positive and
increase with the temperature gap for any given study, and
this result is robust across socioeconomic scenarios.18
This conclusion is based on predicted loss to GDP, and
although the conclusion is stated as of 2100, reviewing
the presentation of the relevant data does not suggest
a different conclusion for 2050, although not every
model predicts a decline in that time frame.19 Thus, if
shareholders take steps to reduce temperature increase
over the next 30 years, they can have a positive impact
on global GDP. The same directionality was confirmed
by a recent report from S&P Global (the “S&P Global
report”), estimating GDP losses of 3.3 percent, 4 percent,
and 4.5 percent under RCPs 2.6, 4.5, and 8.5.20
The most recent IPCC assessment expresses
very high confidence in the prospect of damage
reduction by staying close to 1.5°C:
Global warming, reaching 1.5°C in the near-term, would
cause unavoidable increases in multiple climate hazards
and present multiple risks to ecosystems and humans
(very high confidence). The level of risk will depend on
concurrent near-term trends in vulnerability, exposure,
level of socioeconomic development and adaptation (high
confidence). Near-term actions that limit global warming
to close to 1.5°C would substantially reduce projected
losses and damages related to climate change in human
systems and ecosystems, compared to higher warming
levels, but cannot eliminate them all (very high confidence).21
Thus, the correlation between a failure to mitigate
climate risk and GDP loss by 2050 is robust.

LOWERED INTRINSIC VALUE OF
ECONOMY WILL REDUCE DIVERSIFIED
SHAREHOLDERS’ RETURNS
FUTURE GDP LOSS IMPLIES FUTURE
PORTFOLIO VALUE REDUCTION
A reduction in GDP as described in the IPCC 6th Assessment,
the Swiss Re report, the EIU report, and the S&P report
implies a trend toward a similar reduction in portfolio value
over time. As shown in the ground-breaking study, Universal
Ownership: Why Environmental Externalities Matter to
Institutional Investors (“Universal Ownership”),22 the value
of a diversified portfolio of equities is directly proportional
to GDP.23 This relationship holds because common equity
represents a right to future cash flows from companies,
so that ownership of a portfolio of equities represents
the right to the future cash flows of the proportion of
the economy that those shares represent. Of course, the
multiples at which shares trade may rise and fall, but over
the long term, the relationship between portfolio price and
GDP is linear.24 Appendix B models this relationship.
The cited work extends only to the equity portion of an
investor’s portfolio, but because its premise is the observation
that companies’ value equals the value of their future cash
flows, its logic should extend to the private debt portion of
portfolios as well, because the total return on companies
financed with outside capital is equal to the combined cash
flows to both debt and equity. Accordingly, an investor’s
entire private debt and equity portfolio, and not just the
latter, should move together with the value of the economy
of which those companies form a part. This reinforces the
importance to investors of using their influence to ensure
that companies do not degrade broad economic value.

18 Priyadarshi R. Shukla et al., eds., Climate Change 2022: Mitigation of Climate Change. Contribution of Working Group III (WGIII) to the Sixth Assessment Report (AR6) of the Intergovernmental Panel
on Climate Change (Cambridge, UK and New York, NY, USA: Cambridge University Press, 2022), https://www.ipcc.ch/report/sixth-assessment-report-working-group-3/, p. 3-93.
19 Pörtner et al., AR6 WGII, p. 16-114 (Cross-Working Group Box ECONOMIC.1).
20 Paul Munday, Marion Amiot, and Roberto Sifon-Arevalo, “Weather Warning: Assessing Countries’ Vulnerability to Economic Losses from Physical Climate Risks” (S&P Global Ratings, April
27, 2022), https://www.spglobal.com/ratings/en/research/pdf-articles/220427-economic-research-weather-warning-assessing-countries-vulnerability-to-economic-losses-from-physicalclim-101529900.
21 Hans-Otto Pörtner et al., eds., “Summary for Policymakers (SPM),” in Climate Change 2022: Impacts, Adaptation and Vulnerability. Working Group II (WGII) Contribution to the IPCC Sixth
Assessment Report (AR6) (Cambridge University Press, 2022), https://www.ipcc.ch/report/sixth-assessment-report-working-group-ii/.
22 Richard Mattison, Mark Trevitt, and Liesl van Ast, “Universal Ownership: Why Environmental Externalities Matter to Institutional Investors” (UNEP Finance Initiative and PRI, October 6, 2010),
https://www.unepfi.org/fileadmin/documents/universal_ownership_full.pdf.
23 We use global GDP in this report, recognizing that portfolios may overweight certain geographies even though the diversification modern portfolio theory prescribes implies broad exposure
to multiple geographies. Nevertheless, as discussed below, portfolio construction provides no protection from the negative effects of climate change.
24 Mattison, Trevitt, and van Ast, “Universal Ownership.”
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It is important to note that Figure 1 shows that the
difference in temperatures between the current trajectory
and a trajectory significantly below 2.0°C by mid-century
widens after 2050, implying an even greater differential
than 7-14 percent in GDP post-2050. In such a scenario,
the 7-14 percent difference in portfolio value is a lower
bound, since the stock and debt in a corporation represent
the collective right to all future cash flows. Even if the
post-2050 cash flows were highly discounted in 2050,
they would have a negative value exceeding the 7-14
percent range. The IPCC data show a similar trend.
Universal Ownership explained the links between
externalities, GDP, and companies’ future cash flows and
applied these links to its calculation that environmental
externalities (including climate change) created external
costs of 11 percent of GDP in 2008 and were projected
to create external costs of 18 percent of GDP in 2050:
If externalities have a meaningful impact on the economy’s
future GDP as analysed (e.g., 11-18%), then externalities
could also have a nearly identical meaningful impact on
an institutional investor’s portfolio future cash flows (e.g.
11-18%). Weakening of company cash flows could affect
capital investment in growth opportunities, which in turn
can lower dividends and long-term asset values.25

GDP UNDERESTIMATES TRUE COST OF
CLIMATE CHANGE TO INVESTORS
As discussed in the previous section, diversified shareholders
own a piece of the economy, so that when the value of the
economy as represented by GDP decreases, portfolio value
diminishes as well. But GDP represents a flow of perceived
value creation over a fixed period, rather than a stock of
value, and is thus only a proxy for the actual value of the
economy (and thus of future portfolios). As explained in
the Dasgupta Review commissioned by the UK Treasury:
The contemporary practice of using gross domestic
product (GDP) to judge economic performance is based on
a faulty application of economics. GDP is a flow (so many
market dollars of output per year), in contrast to inclusive
wealth, which is a stock (the social worth of the economy’s
entire portfolio of assets). Relatedly, GDP does not include
the depreciation of assets, for example the degradation
of the natural environment (we should remember that
‘G’ in GDP stands for gross output of final goods and
services, not output net of depreciation of assets).26
Referring to Figure 1 and the prior discussions of increasing
risks and costs as temperature increases, and of the
dangers of tipping points discussed in Appendix A, the
decrease in the actual value of the economy is likely to
exceed predicted GDP loss, as natural stocks—including
carbon sinks, freshwater, and biodiversity—are depleted.

Finance and investment are built on the predictability and reliability of society, the financial
system, and the environment. Stable systems enable healthy markets; unstable systems
lead to reduced or negative market returns. The systems that underpin the market are the
greatest source of overall absolute performance for investors: all investors benefit from the
performance of the overall market, driven by the performance of the economy. The decisions
of investors as market participants have economy-wide implications, drive the movement of
benchmark indexes, and impact the fate of these systems (whether they recognize it or not)…27

The Investment Integration Project
“Approaching the Tipping Point: Recommendations for Building the Marketplace for System-Level Investing”

25 Mattison, Trevitt, and van Ast, “Universal Ownership.” We quote the Universal Owner report here solely to demonstrate the relationship between future GDP loss and future portfolios,
not as evidence of the potential for loss potential, which we addressed in the prior section.
26 Partha Dasgupta, The Economics of Biodiversity: The Dasgupta Review - Abridged Version, Updated: 2 February 2021 (London: HM Treasury, 2021), https://www.gov.uk/government/
publications/final-report-the-economics-of-biodiversity-the-dasgupta-review.
27 The Investment Integration Project, “Approaching the Tipping Point: Recommendations for Building the Marketplace for System-Level Investing” (The Investment Integration Project,
2022), https://tiiproject.com/wp-content/uploads/2022/06/APPROACHING-THE-TIPPING-POINT_FINAL.pdf.
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ALPHA CANNOT TRUMP BETA

Throughout this report, we use the term “beta” to
describe overall market return. This usage differs from
the formal use of the term in financial literature, where
it refers to the specific risk of a security or securities
not attributable to the market. More recently, however,
literature addressing the importance of broad market
returns to diversified investors has used “beta” to
refer to the overall return of the market, due to its
clear linguistic contrast with “alpha,” the term used to
describe the return of a portfolio or security relative
to the market performance of comparable securities
or portfolios. We have adopted this newer use.

Nor can diversified investors expect to make up for
the loss by picking shares of companies that do well
in a higher-temperature scenario. The impact of the
variability of overall market return swamps the impact
of alpha, i.e., a portfolio’s over- (or under-) performance
relative to comparable average performance:
It is not that alpha does not matter to an investor
(although investors only want positive alpha, which is
impossible on a total market basis), but that the impact
of the market return driven by systematic risk swamps
virtually any possible scenario created by skillful
analysis or trading or portfolio construction.28

The Freshfields Report explores fiduciary duty
in eleven jurisdictions, and explains how risks to
economic systems threaten portfolio returns:
System-wide risks are the sort of risks that cannot be
mitigated simply by diversifying the investments in a
portfolio. They threaten the functioning of the economic,
financial and wider systems on which investment
performance relies. If risks of this sort materialised, they
would therefore damage the performance of a portfolio as
a whole and all portfolios exposed to those systems.29
Due to the outsized risks it poses to the economy, climate
change is the quintessential system-wide risk. Put proverbially,
diversified investors who allow portfolio companies to
emit GHG to an extent that threatens the economy in order
to maximize enterprise value are rearranging the deck
chairs on the Titanic as the iceberg looms ever closer.

THE IMPACT OF THE MARKET
RETURN DRIVEN BY SYSTEMATIC
RISK SWAMPS VIRTUALLY ANY
POSSIBLE SCENARIO CREATED BY
SKILLFUL ANALYSIS OR TRADING
OR PORTFOLIO CONSTRUCTION.

28 Jon Lukomnik and James P. Hawley, Moving Beyond Modern Portfolio Theory: Investing That Matters (Routledge, 2021). The authors use “beta” in the same manner we describe in the box above.
29 Freshfields Bruckhaus Deringer, “A Legal Framework for Impact: Sustainability Impact in Investor Decision-Making,” 2021, https://www.freshfields.us/4a199a/globalassets/our-thinking/
campaigns/legal-framework-for-impact/a-legal-framework-for-impact.pdf.
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ESG INTEGRATION IS NOT MOVING
COMPANIES TO PARIS ALIGNMENT
INTENSIVE INVESTOR EFFORTS HAVE NOT
MOVED COMPANIES TO PARIS ALIGNMENT
There is no question that intensive investor effort has worked
to move companies toward better disclosure and GHG
emissions reduction in recent years. One recent publication,
referring to perhaps the most prominent collaboration among
investors on climate, described the situation as follows:
The impact of CA100+ is a powerful example of how
corporate engagement, executed collaboratively, can speed
up climate action and empower net-zero commitments
from companies. The landscape of corporate climate
engagement and stewardship is also strengthening
rapidly. For example, the Climate Action 100+ Net-Zero
Company Benchmark and its rigorous analysis of company
alignment to net zero in line with 1.5°C has enhanced the
consistency and clarity of expectations of companies…
But the same publication recognizes there is
still a considerable distance to travel:
The initial results from the Net-Zero Company Benchmark
demonstrated that there remains a sizable gap between what
is needed to achieve net zero and current company action.
In unveiling the first round of results for the benchmark,
CA 100+ stated that “companies are increasingly making
ambitious climate commitments, but now need to deliver.”30

A November 2021 analysis, released to coincide with the
COP26 proceedings in Glasgow, highlighted the shortcomings
of another prominent industry collaboration: the Net-Zero
Asset Managers’ Initiative (NZAMI). NZAMI members,
who collectively manage US$57 trillion, are required to
adopt interim decarbonization targets beginning with
2030, ostensibly to set them on pace for an ultimate netzero target by 2050. The analysis found these targets
to be “both unambitious and gameable,” explaining:
At best, they put asset managers on track to achieve 40% of
the emissions reductions which are necessary by 2030 to keep
the world on track with the Paris Climate Agreement. At worst,
the initiative allows most asset managers to achieve their
2030 targets by cutting just a few percent of their emissions,
while focusing on their portfolio’s exposure to emissions,
instead of their impact on emissions in the real world.31

30 Jake Barnett and Patrick Peura, “The Future of Investor Engagement: A Call for Systematic Stewardship to Address Systemic Climate Risks” (UN-convened Net-Zero Asset Owner
Alliance, April 2022), https://www.unepfi.org/wordpress/wp-content/uploads/2022/03/NZAOA_The-future-of-investor-engagement.pdf.
31 Universal Owner, “Missing the Target: Why Asset Managers Have Not Committed to Net Zero,” November 2021, https://www.systemsinvestor.org/_files/ugd/4e1fd6_
e306644e021745128931429971a2fc09.pdf.
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Another recent analysis surveyed 25 major global
companies and determined that, despite considerable
activism by shareholders and other stakeholders, a
close examination of disclosure, pledges, and actions
reveals insufficient progress.32 Among its findings:
—N
 et zero targets commit to reduce the analysed
companies’ aggregate emissions by only 40% on average,
not 100% as suggested by the term “net zero”
—T
 argets for 2030 fall well short of the ambition required to align
with the internationally agreed goals of the Paris Agreement
and avoid the most damaging effects of climate change.
—S
 tandard-setting initiatives are lending credibility
to low quality and misleading targets
—C
 ompanies’ uptake of readily available emission
reduction measures shows little sense of urgency.
—A
 few companies demonstrate leadership with higher
quality and innovative approaches for sourcing
renewable electricity, but the overall integrity of
renewable electricity procurement remains low.

In a similar vein, a June 2022 study concluded that
companies announcing plans to eliminate GHG emissions
have not met the most basic criteria for a robust net-zero
goal. The study looked at pledges by 702 companies on
the Forbes Global 2,000 list to achieve net-zero emissions
and determined that only a third of corporate plans fulfill
the bare minimum standards of reporting GHG emissions
reduction goals, which include making a pledge, explaining
the steps, taking immediate action, and reporting at
least annually. The report found that about half of the
companies that have pledged to eliminate their emissions
have included details on their strategy in corporate reports,
with the rest just announcing the target. Nearly 40 percent
of the companies intend to use offsets as part of their
plan to eliminate emissions and that share increases
to 60 percent for companies with net-zero targets for
2030 or earlier, indicating they intend to compensate
for existing emissions, rather than eliminate them.33
Thus, despite investors’ strong efforts, companies are
simply not moving quickly enough to reduce this threat
to diversified shareholders and the global economy.

—C
 laims of carbon neutrality today are often misleading.

COMPANIES ANNOUNCING
PLANS TO ELIMINATE GHG
EMISSIONS HAVE NOT MET THE
MOST BASIC CRITERIA FOR A
ROBUST NET-ZERO GOAL.

33 Barnett and Peura, “Future of Investor Engagement.”
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INDIVIDUAL COMPANIES MAY NOT HAVE FINANCIAL
INCENTIVES TO ALIGN RAPIDLY WITH PARIS GOALS
Given the level of effort company owners exert to reduce GHG emissions, why are companies
continuing to fall so far short of the changes necessary to protect economic value?

FIGURE 2

THE ESG INTEGRATION CONUNDRUM

Beta

Alpha

Market Beta
Company Alpha
Sustainability
Frontier

GHG Emissions Reduction

THE SUSTAINABILITY FRONTIER
Much of the shortfall can be explained by the focus on
company action on climate that protects financial returns
of individual companies rather than the full extent of nearterm action that would be necessary to meet the challenge
of global warming (without regard to the financial impact at
a company level). Current investor stewardship to reduce
company GHG emissions relies largely on engagement
with individual companies. This generally means making
the “ESG integration” case, i.e., the argument that a
company can increase its long-term financial returns by
thoughtfully addressing climate risk. This case can often
be made effectively, due to the risk that companies that
fail to adjust the GHG intensity of their business model
will face regulatory or reputational costs that outweigh
any cost savings from continued high emissions.
But this strategy has clear limitations. It allows companies
to make only those mitigation-related investments that
will maintain or increase the discounted, risk-adjusted

ESG INTEGRATION IS INEFFECTIVE WHEN
COMPANIES CAN BENEFIT FINANCIALLY
FROM EXTERNALIZING CLIMATE COSTS,
AS IS OFTEN THE CASE.

value of their future cash flows. Thus, ESG integration
is ineffective when companies can benefit financially
from externalizing climate costs, as is often the case.
It is important to emphasize that this divergence in
interests does not depend upon time horizon; companies
with long-time horizons may see large cash flow benefits
over many years through strategies that leverage the
need for energy throughout the economy. The petroleum
industry had a long-term plan for sowing doubt about
climate change in order to slow the transition,34 and
while that plan has delivered enormous profits to its
shareholders, the delay in climate action threatens the entire
economy and the diversified shareholders who depend
on it, as shown in Sections II and III and Appendix A.
Figure 2 illustrates the conundrum. The dotted vertical line
represents a “sustainability frontier” for a given company. To
its left, the unified upward slope shows the extent to which
a company can engage in “win-win” climate mitigation; a
company can increase its alpha and contribute to increased
beta at the same time by choosing measures that will
allow it to reduce GHG emissions or otherwise contribute
to mitigation efforts while also increasing its own cash
flows. The alpha increase comes from lower costs, lower
reputational and regulatory risks, and other factors that
increase its cash flows over time, while the matching
increase in beta comes from the resultant progress toward
a decarbonized economy, which will boost the value of all
diversified portfolios over time, as shown in Section III.

34 John Cook et al., “America Misled: How the Fossil Fuel Industry Deliberately Misled Americans about Climate Change” (George Mason University Center for Climate Change
Communication, October 2019), https://www.climatechangecommunication.org/america-misled/.
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To the right of this “sustainability frontier,” however, alpha and
beta decouple; any further company expenditures to mitigate
climate change decrease company alpha, as efficiency
opportunities and reputational value diminish so that the
expenditures for further mitigation outweigh the value to
the company of any increased revenues or lowered costs
that such mitigation might create over time. Nevertheless,
by lowering GHG concentration, such expenditures would
continue to contribute to a healthier economy and thus a
better beta for diversified shareholders. Thus, the financial
interests of the company viewed in isolation and the

TABLE 3

financial interests of its diversified shareholders diverge at
a company’s sustainability frontier. ESG integration is only
a useful tactic for mitigation efforts that lie to the left of
the sustainability frontier, which, as the works cited at the
beginning of this section attest,35 have not been sufficient to
push companies to Paris alignment. Of course, the frontier
will vary across companies, industries, and geographies,
as some companies will have large opportunities to reduce
GHG emissions while improving their own financial returns,
while other companies may find themselves unable to make
any reductions that do not decrease enterprise value.

ILLUSTRATIVE PRISONER’S DILEMMA MATRIX

If benefit to individual company from exceeding fair share of GHG budget is less than benefit from
world keeping to budget, unmitigated alpha pursuit leads to suboptimal company outcomes

MaxCo adopts 1.5°C goal
to “do its part” for improved
GDP, surrendering 5% of its
own financial performance

MaxCo adopts 2°C goal to
preserve its performance

Market adopts 2°C goal

Market adopts 1.5°C goal, which
improves GDP by 7% over a 2°C goal

In a world where most companies
choose “low road,” there is no benefit
to the high-road choice: 5% loss

MaxCo takes high road and others do as
well, receiving 7% benefit from increased
GDP, tempered by alpha loss: 2% gain

0% change in performance

MaxCo benefits from improved economy,
but also retains its alpha by “cheating,”
obtaining a 7% gain. Its small footprint dilutes
any negative impact on the economy.

PRISONER’S DILEMMA FOR COMPANIES
The prisoner’s dilemma illustrated by Table 3 further hobbles
ESG integration: Many companies would enjoy an improved
financial return on an absolute basis from the improved
economy implicit in Paris alignment, even if their own efforts to
align with the Paris Agreement decreased their relative financial
return. However, due to the relatively small contribution of
any individual company to aggregate global emissions, most
companies could benefit from the improved economy that
results from decarbonization even while taking advantage
of the marginal savings they would enjoy by continuing to
emit GHG intensely. In short, an individual company may
have an incentive to emit GHG at an unsustainable pace even
though its enterprise value in a scenario where all companies
(including the company itself) emitted at a sustainable
pace would exceed its enterprise value in a scenario where
few did so.36 As a result, if all companies pursue alpha

in an uncoordinated effort to maximize their individual
returns, many companies receive lower absolute returns.
There is only a dilemma for a company where the benefit it
receives from a Paris-aligned economy outweighs the internal
cost of conforming to such a budget, so that its micro-motives
push it to conduct itself in a way that is ultimately harmful
to it, assuming other companies make the same choice.
In this circumstance, a focus on enterprise value harms
not only diversified shareholders, but also the companies
themselves. Of course, for some companies, the benefit of
avoiding Paris alignment at the company level may outweigh
the cost they bear from unmitigated climate change. For
these companies, there is no dilemma from a strict enterprise
perspective. Nevertheless, their diversified shareholders
should still prefer that they choose Paris alignment, because
such shareholders will benefit from the impact of an improved
economy on their diversified portfolios more than they will
be harmed from the individual enterprise surrender of value.

35 See, supra, nn.30-33 and accompanying text.
36 For an extended discussion of why individual participants in complex systems have individual motives that, if pursued, lead to poor systemic outcomes that harm the participants
themselves, see Thomas C. Schelling, “On the Ecology of Micromotives,” The Public Interest 25 (Fall 1971): 61–98, https://www.nationalaffairs.com/public_interest/detail/on-the-ecologyof-micromotives.

23

PRISONER’S DILEMMA FOR INVESTORS
But perhaps the investors and investment managers included
in the target audience for this case study could face their
own dilemma and be tempted to invest in companies that
increase alpha with unsustainable practices while letting
other investors shoulder the alpha burden necessary to
increase beta. The guardrail strategy recommended in
the next section stymies such an approach by relying on
“all or none” tactics that push for cross-industry changes
in practice and regulation. In other words, the guardrail
strategy is designed to solve the prisoner’s dilemma that
might exist for investors, as well as for companies.
The all-or-none nature of the benefit to diversified
shareholders might lead to a variant of the prisoner’s
dilemma for cost-conscious investors; the pressure to
reduce costs could lead investment fiduciaries and asset
managers to free-ride by letting other investors expend
resources on a guardrail strategy that benefits all investors
with improved beta. However, the significant investment
that investors have already made in ESG activism in
individual companies, where the alpha benefit is shared
equally by all investors, demonstrates that the investor
community is willing to make individual investments in
activism, even when the financial benefits are shared by
other investors. Moreover, the beta benefit that investors
receive from a Paris-aligned climate has significant overlap
with benefits to society at large, so that NGOs and other
civil society organizations are likely to have an interest in
facilitating such a strategy and contributing resources.37

COMPANIES ARE NOT LIKELY TO SHIFT
TO A BETA FOCUS ON THEIR OWN
Of course, companies are owned and (generally) controlled
by their shareholders, who can make a case to companies
for going beyond ESG integration: they can ask companies
to reduce their GHG footprint to one consistent with
the Paris Agreement. But getting buy-in from individual
companies on this point is difficult because, in a market
economy, the general expectation is that company managers
are judged by financial returns to shareholders. Indeed,
the fundamental underpinning of a market economy
is that competition for financial returns is essential for
(1) driving efficient resource pricing and (2) motivating
investors to provide permanent residual capital.
Thus, shareholders cannot expect companies to agree
individually to limit return-maximizing behavior in an economy
that judges performance primarily by financial return. Nor
is there an economic model that would recommend such
behavior as efficient: internal decisions to forgo return
would interfere with the market signals the economy relies
on and chill equity capital raising because investors could
no longer rely on corporate executives to aim at optimizing
their returns. Moreover, limiting such behavior at individual
companies would allow less responsible actors to take
the opportunity to profit from externalizing costs.
A properly conceived strategy to address the continuing
need for markets that reward outperformance must
focus on setting minimum standards that apply to all
peers, so that executives are able to pursue optimal
shareholder returns, but on a sustainable and level
playing field. A collective-action strategy is needed.

37 This case study is an example of philanthropic support for systemic stewardship: as noted in the acknowledgments, it was funded by the Tipping Point Fund on Impact Investing.
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BEYOND ESG INTEGRATION
STRATEGIES: GUARDRAILS
This case study proposes that diversified investors
address climate risk by establishing climate guardrails,
which are enterprise value-agnostic standards that
apply to all portfolio companies to mitigate warming.

WHY GUARDRAILS?
While the micro-motives of individual companies and their
executives may conflict with Paris-aligned decisions, the
macroeconomic reality for the diversified owners that
dominate companies’ ownership ranks is very different.
When individual companies exceed Paris-aligned thresholds
for GHG emissions, any profits their diversified shareholders
earn are outweighed by the damage to the economy,
which will lower the value of their portfolios overall.
Thus, rather than engaging with companies to find agreement
on how far they can go, shareholders themselves need to
set the pace of GHG emissions reduction that will protect
the economy overall. By establishing such guardrails,
shareholders can overcome the limits of decision-making at
the company level. The adoption of such guardrails will allow
companies to compete for margin and return on capital on a
level playing field, allowing the market to allocate resources
within sustainable parameters, preserving the fulcrum role of
profit-seeking in a market economy while eliminating profit
opportunities that destroy value by externalizing GHG costs.

For example, a guardrail might address the time by which
logistics and transportation companies must cease
purchasing internal combustion vehicles, the types of
energy projects that can be financed, or the mix of energy
that a given industry can use in production. Collective
investor action on such climate guardrails will require
a clearinghouse or consensus-building mechanism to
ensure effective, consistent feedback to companies.

A company such as United Parcel Service, which
distributes US$5 billion to its shareholders each
year but fails to rapidly decarbonize its fleet, could
use some of those profits to electrify its vehicles if it
knew that investors were insisting that all logistics
companies made the same level of investment.
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SHOULD THE GUARDRAIL ROLE BE
RESERVED FOR GOVERNMENT?
In the first instance, it is the role of government to protect
society and the environment from the potentially harmful
impact of business activities. Some readers may believe
that only governments have enough power to impose
guardrails uniformly and that investor-imposed guardrails
will let too many companies not subject to shareholder
activism off the hook. We propose that a guardrail strategy
serves as a necessary complement to GHG regulation.

LAWS AND REGULATIONS SIMPLY
HAVE FAILED TO ADDRESS GHG
EMISSIONS ADEQUATELY.
First, it must be noted that laws and regulations simply
have failed to address GHG emissions adequately. The
IPCC process has not brought about laws that match
a safe trajectory for the economy. Nor is the situation
improving: a very recent U.S. Supreme Court decision
indicates that the world’s largest economy is moving
away from comprehensive GHG regulation.38

In addition, even if the guardrail strategy fails to hasten
regulation, it may serve to reduce emissions in the
interim period in which there is no regulation. Given the
cumulative warming impact of increased atmospheric
GHG concentration, earlier reductions are particularly
critical in making later regulatory solutions feasible.
Professors Michael Vandenbergh and Jonathan
Gilligan express this view well, arguing that while:
[P]rivate initiatives are inadequate to solve the entire
climate problem… the proper comparison is not to an
ideal but politically infeasible government response.
Instead, we argue that an adequate government
response will not occur in the near term and that
these theories do not undermine our argument that
private initiatives can help close the Paris Gap in the
interim and buy time for and complement additional
government response over the long term.40
In short, a guardrail strategy is not a substitute
for regulation, but may be a critical step toward
effective regulatory implementation.

We should not be surprised by regulatory failure: among
other limitations, governments are subject to jurisdictional
arbitrage and special interest capture. This is not to suggest
that comprehensive GHG regulation should not be the
goal. As made clear in The Future of Investor Engagement,39
it is critically important that shareholders and their
representatives work to address regulatory shortfalls.
But there is not an “either/or” choice between guardrails and
a regulatory strategy; indeed, they are complementary. A
primary guardrail that shareholders should work to achieve
is ending public influence campaigns by companies that
seek to derail Paris-aligned GHG regulation. Moreover,
using guardrails to force some companies to align
their emissions will induce them to support regulation
that ensures that doing so does not create a business
disadvantage. Both factors can be accelerated through
implementation strategies that can indirectly limit GHG
emissions by companies not directly subject to shareholder
activism, as we discuss in the following section.

38 West Virginia v. Environmental Protection Agency, U.S. Supreme Court No. 20-1530 (June
30, 2022).
39 Barnett and Peura, “Future of Investor Engagement.”
40 Michael Vandenbergh and Jonathan Gilligan, Beyond Politics: The Private Governance
Response to Climate Change (Cambridge University Press, 2017).
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IMPLEMENTING GUARDRAILS
DEVELOPMENT
The first step in implementing guardrails is the development
of consensus among a significant group of shareholders as
to practices in which companies should not be engaging.
This process can be iterative, so that early guardrails
may address low-hanging fruit such as political influence,
specific movement away from coal-powered electricity,
or certain project financing. The following examples are
based on a joint pilot project among TSC, Jesus College,
Cambridge, and the Centre for the Study of Existential
Risk at Cambridge University.41 We strongly emphasize
that the below serves strictly as an example. TSC has no
intention of deciding on actual guardrail composition.
— Company commits not to upgrade small truck or
automobile fleets for company use with internal
combustion-engine vehicles [transportation,
logistics, and similar industries]
— Company has plans in place to refurbish/retrofit
all existing buildings to meet the highest available
green standard as soon as practicable (or by 2030,
whichever is sooner) [real estate company]
— Company’s capital expenditure plan reflects an end of
internal combustion-engine light vehicles or bespoke
parts production by 2030. [automobile manufacturer]
— Company does not provide or purchase goods or
services to or from businesses that violate [the guardrails
enumerated above] and will not sell assets to or merge with
any company that does not enforceably adhere to the same.
— Company does not participate in any efforts, nor maintain
membership in or contribute to any organizations, that seek
to influence public opinion or political action to counter
efforts to limit global temperature increase, including
direct or indirect (through organizational membership or
otherwise) contributions to any politician or organization
supporting politicians or policies that oppose such efforts.

41 “Pilot Guardrails for Universal Owners,” 2021, https://theshareholdercommons.
com/wp-content/uploads/2021/11/Pilot-Guardrails-November-2021.pdf.
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VOTING AGAINST DIRECTORS
The initial mechanism for implementing guardrails would
be a collective request from an investor group to a select
group of companies to commit to one or more specific
guardrails, along with a statement of intent to vote
against directors if the guardrail is not adopted. The letter
attached as Appendix C is a sample letter that requires
companies to end political influence efforts that oppose
Paris-aligned regulatory efforts. The letter specifically
notes that while the shareholders are willing to discuss
the issue, there will not be one-off negotiations, as that
would violate the goal of leveling the playing field, as well
as giving a veto to a company that may well be seeking
to restrict any guardrails to “win-win” territory.42

In 2021, Majority Action issued companyspecific director vote guidance at 19 U.S. oil
and gas, electric power, and financial services
companies that were demonstrably out of
alignment with limiting warming to 1.5°C.

Majority Action

This strategy can be seen in its early stages in Majority
Action’s “Proxy Voting for a 1.5°C World” campaign, which
called for votes against directors at companies that did
not meet specific climate-related requirements.43
ADDITIONAL STRATEGIES
Investors should also work with private equity sponsors to
ensure that the funds in which they invest apply the same
guardrails to portfolio companies. Shareholders can also vote
against going private transactions that would make guardrails
more difficult to implement and refuse to participate in initial
public offerings by private equity-backed companies of
companies that do not meet certain guardrail requirements.
In addition, the ideas embodied in the Cambridge Principles44
suggest that investors could otherwise decline to provide new
capital to such companies and engage in policy advocacy to
support legal regimes that impose rules like the guardrails.

Current academic evidence suggests that
investors have the greatest impact on
company behaviour by voting against the
(re-)election of directors, declining to provide
new capital, and encouraging regulators
and legislators to keep companies within
social and environmental guardrails.

These implementation guidelines are not meant to be
all-encompassing. Once a critical mass of long-term,
diversified shareholders understands the potential for
guardrails to address seemingly intractable climate issues,
we expect that tactics for putting guardrails into place will
develop, just as will the content of guardrails themselves.

42 While it is important to listen to companies and apply their insight, the nature of conflict between enterprise value
and systems value means that company executives, whose focus is on the former, cannot be given veto rights over
guardrails meant to preserve the latter. For a discussion of the risks of providing companies with veto rights over
standards, see Andrew Hopkins and Deanna Kemp, Credibility Crisis: Brumadinho and the Politics of Mining Industry
Reform, 2021, describing how industry participation weakened a standard adopted through a multistakeholder
approach to improve mine safety. Participants in that process would rightly point out that concessions were necessary
to obtain voluntary agreement from companies. The guardrail process is intended to overcome the need for agreement
from companies through the exercise of governance rights.
43 Majority Action, “Proxy Voting for a 1.5° World,” accessed July 13, 2022, https://www.proxyvoting.majorityaction.us.
44 “The Cambridge Principles: System Stewardship for Universal Owners,” 2021, https://theshareholdercommons.com/
wp-content/uploads/2021/11/Cambridge-Principles.pdf.
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CONCLUSION
The scientific community has clearly explained the
gravity of the situation facing humanity. Climate risks are
unpredictable, complex, and growing. But despite this clarity,
there has been a collective failure to address the growing
risk. Great efforts have been made to use regulation as
a tool to cap emissions and increase removal, but those
efforts have not been successful. In the United States,
the world’s largest economy, regulatory relief seems to be
getting farther away. Citizens have raised their voices, as
exemplified by Greta Thunberg, but this has failed to alter
the trajectory. And as this report documents, years of work
by dedicated shareholder activists has failed to turn the
ship at the corporate level; companies continue to operate
as if the earth’s carbon budget did not apply to them.
We believe the reason for the lack of private industry
response to a clear and present danger can be explained
by the mismatch between the micro-motives of corporate
decision makers and needs of the global population as
illustrated by Figures 2 and 3. In order to address climate
change, we need a strategy expressly designed to bridge
this gap. As we have explained in this case study, guardrail
implementation by diversified shareholders is such a strategy.
Guardrails are designed to address gravitational pull of
both the sustainability frontier and micro-motives that
drive the prisoner’s dilemma. With respect to the former,
guardrails give corporate management the space to forgo
all-out profit maximization, based on the understanding
that the companies’ owners do not want profits obtained
through behaviors that degrade critical systems, including

the climate system. As to the prisoner’s dilemma, because
guardrails are applied across industries, they can create
the trust that allows companies to focus on the collective
conduct that will maximize absolute returns, while forgoing
the incremental benefit that would come from increased
emissions. Guardrails thus address the dynamics that drive
systems-degrading corporate behavior, while permitting
markets to otherwise work their innovative magic.
This solution requires an understanding that shareholders
must stand up for themselves, but that doing so works only by
standing up for all investors, and only with an understanding
of the urgency of the task. So, we close with a bit of Talmudic
wisdom that eloquently makes the case for guardrails now:

IF I AM NOT FOR MYSELF,
WHO WILL BE FOR ME?
IF I AM ONLY FOR
MYSELF, WHAT AM I?
AND IF NOT NOW, WHEN?
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APPENDIX A:

CLIMATE CHANGE IMPACTS ON ENVIRONMENT, SOCIETY, AND THE
ECONOMY, AND HISTORIC UNDERESTIMATION OF THOSE IMPACTS’ COSTS
CLIMATE CHANGE IMPACT ON ENVIRONMENT & SOCIETY
Continued atmospheric warming manifests itself in direct
environmental impacts and indirect social and economic
impacts. Direct environmental impacts are the physical
changes to the earth’s environmental and climate system:
—E
 xtreme weather events (hurricanes, floods, droughts,
heat waves, etc.) will increase in frequency and severity;
—S
 ea-level rise will cause erosion of beaches,
inundation of deltas, and flooding and loss of many
marshes and wetlands. Increased salinity will likely
become a problem in coastal aquifers and estuarine
systems because of saltwater intrusion;

Indirect social and economic impacts are the secondary effects
on our society from the direct environmental impacts, such as:
— Decreased food production from significant
changes to climate and weather patterns;
— Uninhabitability of regions susceptible to direct impacts of
climate change, such as coastlines, deserts, hot zones, etc.;
— Mass migration as people flee their homes due to droughts,
flooding, regional instability, and economic need;
— Civil unrest over growing resource scarcities such as dwindling
water supplies caused by droughts and heat waves; and

—O
 cean acidification will affect coastal communities and
economies. Coral reefs provide fish habitat, generate billions
of dollars in tourism, protect shorelines from erosion and
flooding, and provide the foundation for biodiversity; and

— Increased costs to segments of the economy
linked to direct climate change impacts, such as
rising property insurance premiums in response to
increased likelihood of extreme weather events.

—D
 esertification arising from drought, deforestation, or
poorly managed agriculture will continue to spread.

We are already experiencing the direct and
indirect impacts from climate change today, and
they will intensify as warming increases.
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CLIMATE CHANGE IMPACT ON ECONOMIC GROWTH
WORLD ALREADY EXPERIENCING LOSSES
FROM DIRECT CLIMATE CHANGE IMPACTS

INDIRECT CLIMATE CHANGE IMPACTS WILL FURTHER
STRAIN ECONOMIC & SOCIETAL RESOURCES

Global economic losses from contemporary natural
disasters illustrate the economic risk of climate change.
Insurance firm Munich Re reported that global losses
from natural disasters in 2020 totaled US$210 billion, up
26 percent from US$166 billion in 2019. These disasters
included record-breaking drought-fueled wildfires in the
American West, extreme flooding and cyclones across
Asia, and intensified hurricanes throughout the Atlantic
from unusually warm sea-surface temperatures.

Climate change will exacerbate natural disasters
and other physical risks, leading to corresponding
increases in economic costs and risks. In a recent policy
brief, the Brookings Institute concisely captures the
major effects expected from “unprecedented” storms
and disasters becoming more commonplace:

The costliest disaster in 2020 was attributed to the severe
summer floods in China with losses totaling US$17 billion,
only 2 percent of which were insured. North America suffered
the highest cumulative losses in 2020, with six of the ten
costliest disasters occurring in the U.S. While it is difficult to
attribute the cause of any individual weather event to climate
change, Munich Re notes that “these extreme [losses] fit with
the expected consequences of a decades-long warming trend
for the atmosphere and oceans that is influencing risks.”45
More than 60 percent of total losses in 2020 were uninsured,
meaning that individuals, institutions, and governments are
left to shoulder the financial burden, while insureds face rising
premiums and more restricted insurance policy terms.
These disasters ripple through the economy. The
European Central Bank’s latest Financial Stability
Report speaks directly to this concern:
The floods and wildfires in Europe earlier this year illustrate
financial impacts of climate-related hazards. This includes
not only impacts on bank lending, but also on insurers
directly exposed to losses from natural catastrophes. From a
systemic perspective, insufficient and potentially diminishing
insurability of climate-related risks and associated risk pooling
could also significantly amplify future economic losses.46

— Large-scale human migration due to resource scarcity,
increased frequency of extreme weather events,
and other factors, particularly in the developing
countries in the earth’s low latitudinal band
— Intensifying intra- and inter-state competition
for food, water, and other resources, particularly
in the Middle East and North Africa
— Increased frequency and severity of disease outbreaks
— Increased U.S. border stress due to severe climate
change impacts on parts of Central America.47
To quantify the economic and social costs of these indirect
effects, the Brookings policy brief cited the damages of one
single disaster, a tropical cyclone off the southeast coast
of Mozambique, which left 1.85 million people needing
assistance, 146,000 people internally displaced, and US$1
billion worth of infrastructure demolished. Recovering
from such extreme climate-related events may not only
strain limited government budgets and potentially result in
insurance payout shortfalls, but can also affect corporate
productivity and output (for example, from displaced
employees and damaged physical assets), creating costly
ripple effects within local and global financial systems.

45 Munich Re, “Record Hurricane Season and Major Wildfires – The Natural Disaster Figures for 2020,” January 7, 2022, https://www.munichre.com/en/company/media-relations/mediainformation-and-corporate-news/media-information/2021/2020-natural-disasters-balance.html.
46 European Central Bank, “Financial Stability Review, November 2021,” November 17, 2021, https://www.ecb.europa.eu/pub/financial-stability/fsr/html/ecb.fsr202111~8b0aebc817.
en.html.
47 John Podesta, “The Climate Crisis, Migration, and Refugees” (The Brookings Institution, July 25, 2019), https://www.brookings.edu/research/the-climate-crisis-migration-and-refugees/.
hanged the World (Viking Press, 2018).
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Climate change is often treated as its own risk category, but
it is not independent of existing financial risks (i.e., market
risk, credit risk, liquidity risk, etc.). Rather, climate risks
intersect with these common financial risks, compounding
the potential shocks to the financial system. While many
financial system stakeholders increasingly understand the
severity of climate-related risks, they don’t yet have a strong
grasp on how these risks will unfold and interact with the
economy, which deeply complicates efforts to predict climate
change’s true financial impacts. The U.S. Commodity Futures
Trading Commission (CFTC) has acknowledged concern
over the unknowns of how climate change may interact with
and exacerbate existing financial system challenges, raising
questions about governments and individuals’ abilities to
cover the costs of these increased shocks to the system:
Climate risks may also exacerbate financial system
vulnerabilities that have little to do with climate change,
such as historically high levels of corporate leverage. This
is particularly concerning in the short- and medium-term,
as the COVID 19 pandemic is likely to leave behind stressed
balance sheets, strained government budgets, and depleted
household wealth, which, taken together, undermine the
resilience of the financial system to future shock.48
Isolated threats of debt default can lead to broad
financial crises that hinder economic growth through
financial “contagion” and similar phenomena.49

CLIMATE CHANGE ECONOMIC COST
HISTORICALLY UNDERESTIMATED
ECONOMIC MODELS UNDERESTIMATE
CLIMATE CHANGE COSTS
Economists have modeled the impact on global GDP from
the types of damage discussed in the previous section. Such
losses are often underestimated because economic models
cannot yet appropriately account for the full range of impacts.
Integrated assessment models (IAMs) are common
economic and climate modeling tools used to estimate
financial losses from climate change. There are different
types of IAMs, but most were built for estimating
the impact of climate change on human welfare
and cover four critical modeling components:

01

Socioeconomics: probabilistic projections of population,
GDP, and emissions over multiple centuries;

02

Climate: a model of Earth’s climate
system and how it is changing;

03

Damages: the economic consequences
of climate change; and

04

Discounting: aggregated present-value marginal
damages and stochastic discount factors that
correctly reflect uncertain socioeconomic drivers.50

IAMs, while comprehensive, carry much uncertainty, as it
is extremely difficult to project long-term economic growth,
population, and GHG emissions, and to adjust the discounting
parameters for consistency with those projections, especially
given that each of the components heavily interacts with the
others. Discount rates play a critical role in the outputs of
these models when they are used to calculate the present-day
value of future externalities, and lead to variation in estimates
of future climate change costs. High discount rates reduce the
significance of value destruction that takes place in the future,
even where current investors will bear those future costs.

48 The Climate-Related Market Risk Subcommittee, Market Risk Advisory Committee of the [U.S.] Commodity Futures Trading Commission, “Managing Climate Risk in the U.S. Financial
System,” 2020, https://www.cftc.gov/sites/default/files/2020-09/9-9-20%20Report%20of%20the%20Subcommittee%20on%20Climate-Related%20Market%20Risk%20-%20
Managing%20Climate%20Risk%20in%20the%20U.S.%20Financial%20System%20for%20posting.pdf.
49 For a general discussion of such phenomena, see Adam Tooze, Crashed: How a Decade of Financial Crises C
50 Carbon Brief, “Q&A: The Social Cost of Carbon,” February 14, 2017, https://www.carbonbrief.org/qa-social-cost-carbon/.
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There have been criticisms that current models for
economic damages underestimate warming rate and impact
severity due to core gaps or flaws in their assumptions.
A 2016 report cites economists’ concerns that existing
economic modeling used to project climate change
costs “may seriously underestimate the impacts of
potentially catastrophic climate change and emphasize
the need for a new generation of models that give a more
accurate picture of damages.”51 The report specified certain
weaknesses and missing elements from the models:
[There are] two key weaknesses of the current class
of economic models: their limited spatial coverage,
including average impacts across countries and
regions, and unreasonable assumptions on the
discount rate, which translate into a relative lack of
forward-looking behavior in economic forecasts and
resulting negative impacts on future generations…
Indeed, some of the significant effects of actions concomitant
with global warming, such as the effects of air pollution, losses
in biodiversity, the spread of invasive species, changes in
energy mix, and the costs of significant migration, are also not
included. Capturing natural disaster shocks and these other
effects is possible in GTAP [the type of large-scale modeling
used by the report] modeling, but it has not been done for the
global economy to date, and this too needs to be worked on.52

EXISTING ECONOMIC MODELING USED
TO PROJECT CLIMATE CHANGE COSTS
“MAY SERIOUSLY UNDERESTIMATE
THE IMPACTS OF POTENTIALLY
CATASTROPHIC CLIMATE CHANGE.”

These criticisms have been applied to William D. Nordhaus’s
landmark Dynamic Integrated Climate Economy (DICE)
model53 and the IPCC’s 5th assessment report (AR5),
which cited many estimates and assumptions from
the Nordhaus study. In a 2021 Royal Society report,
scientists raised concerns about these models’ economic
assumptions that misrepresent scientific literature and
underplay expected damages, among other methodological
flaws.54 The core criticisms were that the models:
— Assume climate change only affects economic sectors
directly exposed to weather, ignoring the 87 percent
of economic activity that happens indoors;55
— Neglect climate tipping points;56 and
—U
 se current differences in GDP that result from temperature
differences across geographies to predict economic
impact of temperature increases in one place over
time (i.e., predicting that if, in 30 years, Minneapolis,
Minnesota were to become as hot as Dallas, Texas is
now, it could expect a reduction in GDP comparable
to any current GDP differential between the two cities
based on their different average temperatures).57
Given these and other critical gaps, the Royal Society
paper calls for an outright rejection of DICE models
to evaluate economic risks from climate change:
We conclude that there are fundamental and insurmountable
weaknesses in estimates by economists of the damages
from climate change, such that they should not be used
to assess the risks from climate change. Any models
calibrated to this data should also be rejected and not
used to inform climate policy. [emphasis added]

51 Tom Kompas, Van Ha Pham, and Tuong Nhu Che, “The Effects of Climate Change on GDP by Country and the Global Economic Gains From Complying With the Paris Climate Accord,”
Earth’s Future 6, no. 8 (2018): 1153–73, https://doi.org/10.1029/2018EF000922.
52 Kompas, Pham, and Che, “Effects of Climate Change.”
53 William D. Nordhaus, “To Slow or Not to Slow: The Economics of The Greenhouse Effect,” The Economic Journal 101, no. 407 (July 1, 1991): 920–37, https://doi.org/10.2307/2233864.
The Nordhaus study was the first major analysis of the costs and benefits of reducing GHG emissions, which formed the basis of the DICE Integrated Assessment Model.
54 Stephen Keen et al., “Economists’ Erroneous Estimates of Damages from Climate Change” (arXiv, August 17, 2021), http://arxiv.org/abs/2108.07847.
55 Stephen Keen et al., “Economists’ Erroneous Estimates,” 8–10.
56 Stephen Keen et al., “Economists’ Erroneous Estimates,” 2–5.
57 Stephen Keen et al., “Economists’ Erroneous Estimates,” 16.
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CLIMATE TIPPING POINTS & SOCIAL EXTERNALITIES
HIGHLIGHT LOSS UNDERESTIMATION
Among the most challenging factors to model are climate
tipping points and their associated spillover effects.58 If
natural systems boundaries cross certain tipping points, those
systems will face runaway changes that will have significant
economic effects. The Royal Society paper cited above cited
research that tipping point science misapprehension in the
economic models would require an adjustment by a factor
of more than 8x in calculating the social cost of carbon:
Subsequent research by Lenton and associates has explicitly
criticized the treatment of tipping points by economists in
general (and Nordhaus in particular), calculated that including
tipping points in Nordhaus’s own DICE model can increase the
“Social Cost of Carbon” (by which optimal carbon pricing is
calculated) by a factor of greater than eight, and proposed 2ºC
as a critical level past which “tipping cascades” could occur.59
Furthermore, these models often do not fully capture social
externalities linked to economic inequality from climate
change. While many studies acknowledge that climate
change will disproportionately affect poorer nations and
low-income and historically marginalized communities,
many do not address how these impacts further
compromise global economic performance. The CFTC
cites one example of how these disproportionate climate
change impacts manifest themselves within the current
financial system and can perpetuate systemic inequality:
Sub-systemic shocks related to climate change can undermine
the financial health of community banks, agricultural banks, or
local insurance markets, leaving small businesses, farmers, and
households without access to critical financial services. This is
particularly damaging in areas that are already underserved by
the financial system, which includes low-to-moderate income
communities and historically marginalized communities.60
According to the Organisation for Economic Co-operation
and Development, a 1 percent increase in inequality lowers
GDP by 0.6-1.1 percent.61 Therefore, we can assume that
as climate change contributes to greater socioeconomic
inequality, it will compound projected GDP losses.

58 Timothy M. Lenton et al., “Tipping Elements in the Earth’s Climate System,” 105, no. 6 (February 12, 2008): 1786–93, https://doi.org/10.1073/pnas.0705414105.
59 Keen et al., “Economists’ Erroneous Estimates,” 4. (citations omitted)
60 Climate-Related Market Risk Subcommittee, Managing Climate Risk.
61 Orsetta Causa, Alain de Serres, and Nicolas Ruiz, “Growth and Inequality: A Close Relationship?” OECD, 2014, https://www.oecd.org/economy/growth-and-inequality-close-relationship.htm.
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APPENDIX B:

LINKS BETWEEN EXTERNALITIES, GDP, & PORTFOLIO FUTURE CASH FLOWS
This appendix is excerpted directly from Richard Mattison et al., “Universal Ownership:
Why environmental externalities matter to institutional investors,” UNEP Finance Initiative (2011)
p. 59, available at https://www.unepfi.org/fileadmin/documents/universal_ownership_full.pdf.

Basic investment theory states that the value of any
asset is the net present value of its future cash flows.
The price of an asset (Pa) equals the sum of “the
asset’s future cash flows (Cat) divided by the appropriate
discount rate (rt)” as shown in equation (1).62

Pa=

01

Cat
rt

Consequently, the price of an equity portfolio (Pp) equals the
sum of “the portfolio’s future cash flows (Cpt) divided by an
appropriate discount rate (rt)”, as shown in equation (2).

Pp=

02

Cpt
rt

The price of a Universal Owner’s portfolio (POU) hence equals
the portfolio’s portion (PortionUO) of the sum of all corporations’
future cash flows (Callcorpt) divided by an appropriate discount
rate (rt) as shown in equation (3). For instance, if a Universal
Owner holds 0.05% of shares of all companies in an economy
with overall value of US$ 80 trillion, then the Universal Owner
portfolio value will be about US$ 40 billion.

03

POU=

From a long-term perspective, economic theory and empirical
evidence from a century of data show that an economy’s
future cash flows can be approximated as the economy’s
future GDPt.63 A large and relatively stable proportion of an
economy’s GDP derives from corporate value generation
(GDPpercentcorp). Hence, the sum of all corporations’ future cash
flows (Callcorpt) can be said to be a relatively stable proportion
of the economy’s future GDPt as shown in equation (4).

04

Callcorpt= GDPt x GDPpercentcorp

Substituting equation (4) in equation (3), we see that
the long-term price of a universally owning institutional
investor’s portfolio represents the Universal Owner’s part
of the appropriately discounted sum of all future GDP
proportions of corporations as shown in equation (5).
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POU=

PortionUO x (GDPt x GDPpercentcorp )
rt

Equation (5) shows that the relationship between
GDP and the price of the portfolio of a Universal
Owner is linear in the long term.64

PortionUO x Callcorp
rt

62 Bodie, Z., Kane, A., and Marcus, A. J. (2005) Investments, 6th Edition, New York: McGraw-Hill and Ross, S. A., Westerfield, R. W. and Jaffe, J. (2005) Corporate Finance, 7th Edition, New York:
McGraw-Hill. (For simplicity, we use the perpetuity-based model with one constant cash flow here. A variable cash flow model based on annuities (and a final perpetuity) would lead to more
complex equations but the same implications.)
63 Fama, E. F. (1990) Stock returns, expected returns, and real activity, Journal of Finance, Vol. 45, Issue 4: pp. 1089-1108 and Schwert, G. W. (1990) Stock returns and real activity: A century of
evidence, Journal of Finance, Vol. 45, Issue 4: pp. 1237-1257. (Over the long term, the temporary accounting differences between income and cash flow can be said to converge towards zero
64 Ibid. (Measurement and market imperfections can lead to a non-linear relationship between the price of a universally owning institutional investor’s portfolio and GDP in short observation
intervals, but in long observation intervals economic theory and mathematical logic strongly expect this relationship to converge towards linearity.)
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APPENDIX C:

RESPONDING TO REVIEWER OBJECTIONS
The expert reviewers (see acknowledgements on p. 2) who kindly provided feedback on this case study raised
four key objections to our approach that may surface for other readers as well. We address them here.
OBJECTION NO. 1:

OBJECTION NO. 2:

TSC is not alone in pointing out that today’s ESG activism
does not fully address critical social and environmental
issues due to the financial advantage companies retain by
externalizing costs. However, many other critics conclude
that shareholder activism at companies is therefore a
distraction at best and greenwashing at worst, and that
shareholders should focus on government regulation
as the only way to rein in cost-externalizing business
decisions, including those involving GHG emissions.

There is also a concern that even diversified shareholders
do not have adequately broad interests to effect guardrails
that protect the large segment of the global population that
does not benefit from investments at all, including large
portions of the global south. Will relying on shareholders
to address climate change really address the needs of
impoverished populations who are most vulnerable to
land loss, agricultural failure, and deadly temperatures?

In an ideal world, government could fully perform the function
of setting limits that prevented companies from seeking
profit through excess GHG emissions. But we do not live in
such a world: It is 34 years since NASA’s James Hansen told
the U.S. Senate, “The greenhouse effect has been detected,
and it is changing our climate now.” Yet GHG emissions
in the United States and much of the world remain largely
unregulated. On June 30, 2022, in a decision that signals its
unwillingness to sanction GHG regulation, the U.S. Supreme
Court ruled that the U.S. Environmental Protection Agency
could not comprehensively regulate GHG emissions. While we
ultimately need GHG regulation, it will be many years before
the world’s largest economy puts effective rules in place. This
affects not just U.S. emissions but those from other countries
as well, because companies compete in a global market.

and the global population generally are not fully aligned.
Nevertheless, the overlap is significant: the threat to long-term
portfolio values from the political instability and productivity
losses that accompany human suffering caused by climate
change give diversified shareholders a purely financial
incentive to protect a climate system from risks that threaten
some of the world’s most vulnerable populations.66 This

GUARDRAILS ARE THE JOB OF
GOVERNMENTS, NOT PRIVATE ACTORS.

INVESTORS WILL NOT PROTECT THE
MOST VULNERABLE POPULATIONS.

It is true that the climate interests of diversified shareholders

is not surprising, because both human prosperity and the
intrinsic value of the global economy rely on the health of
the climate system. Those who seek climate justice can use
these overlapping interests as a lever to protect vulnerable
populations by advocating for shareholder-determined
guardrails that also protect diversified shareholders.

Considering the facts on the ground, guardrails are necessary
to complement regulatory strategies for two reasons.
First, they can act as stopgaps until regulatory solutions
are reached. This would be a critical achievement on an
issue such as climate change, where harm accumulates
exponentially, making earlier intervention especially
valuable. Second, they can reverse continuing industry
opposition to meaningful regulation, which is one of the
chief obstacles to government action by (1) prohibiting
public influence campaigns aimed at interfering with
needed regulation and (2) incentivizing support for
regulation by companies subject to the guardrails.65
65 The need for private governance response to the climate crisis is treated extensively in Vandenbergh and Gilligan, Beyond Politics.
66 This report is intentionally agnostic as to whether shareholders should incorporate any concerns into their decision-making beyond the ability of their portfolios to meet their financial
needs or whether shareholders who act as fiduciaries for others (such as pension trustees or asset managers) can do so. For an argument that the public pension funds should
incorporate such concerns directly, Paul Rose, “Public Wealth Maximization: A New Framework for Public Fund Fiduciary Duties,” Ohio State Public Law Working Paper No. 356, July 4, 2016,
https://doi.org/10.2139/ssrn.2805427.
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OBJECTION NO. 3:

OBJECTION NO. 4:

This objection often starts with the observation that
shareholder activism is largely a public company
phenomenon, and that privately held businesses, governmentowned entities, and consumers are responsible for a large
portion of GHG emissions. Skeptics also point out that unless
all businesses are covered by a guardrail, no business will
be able to stay within its limits because non-conforming
businesses will have lower cost structures that enable
them to provide lower prices to consumers, better wages
to employees, and higher returns on invested capital.

The capital markets are dominated by fiduciary asset
owners such as pension funds, insurance companies,
and sovereign wealth funds, and by asset managers
who serve all types of investors. It is sometimes claimed
that because these shareholders are acting on behalf of
others, they must insist that all companies in a portfolio
maximize value. This argument simply misapprehends
the purpose of the system stewardship proposed in this
case study. It is true that the proposed guardrails would
protect the climate system and the economy, but the
purpose for such protections would be to optimize portfolio
financial return, not to achieve a greater social purpose.

DIVERSIFIED SHAREHOLDERS LACK
THE POWER TO ENFORCE GUARDRAILS
ON A SUFFICIENTLY BROAD BASIS.

These are valid concerns, but a comprehensive guardrail
strategy would include tactics to address them. The large
institutional investors that dominate the capital markets can
reach many privately held companies through their status
as limited partners in private equity, venture capital, and
infrastructure funds. There are also opportunities to affect
businesses through debt markets and guardrails that reach
into supply chains. Finally, as mentioned in the description of
Objection No. 1, once guardrails are applied to some entities,
they will have an incentive to ensure that adequate regulation
is put into place, to avoid losing in the race to the bottom.

TSC is aware of the difficulties presented by a
guardrail strategy. The foregoing explanations are
not meant to dismiss the questions raised, but rather
to emphasize that they represent questions to be
addressed, not insurmountable impediments to a
guardrail strategy. The inescapable truth is that the last
35 years have featured a collective failure to address
the threat of a warming planet and we remain on a
dangerous trajectory that could have been prevented
with earlier action. Given the demonstrated limits of
current shareholder climate activism and regulation,
it is now diversified shareholders’ responsibility to
implement guardrails to protect their own portfolios.

67 Freshfields Bruckhaus Deringer, “Legal Framework for Impact.”

IT IS A BREACH OF FIDUCIARY DUTY
FOR INSTITUTIONAL INVESTORS TO
CONSIDER SYSTEMIC CONCERNS.

Law firm Freshfields Bruckhaus Deringer recently issued
a report to exactly this effect. The report summarizes the
law of eleven critical jurisdictions respecting the duties of
institutional investors to address sustainability concerns.
It explains that under the law of each of these jurisdictions,
fiduciaries can and should steward companies to ensure
that social and environmental systems are maintained to
protect portfolio value. The document makes it clear that such
stewardship may result in engagements that reduce longterm financial return at one or more individual companies:
The more diversified a portfolio, the less logical
it may be to engage in stewardship to secure
enterprise specific value protection or enhancement.
Diversification is specifically intended to minimise
idiosyncratic impacts on portfolio performance…
Yet diversified portfolios remain exposed to nondiversifiable
risks, for example where declining environmental or social
sustainability undermines the performance of whole
markets or sectors… Indeed, for investors who are likely to
hold diversified portfolios in the long-term, the question is
particularly pressing since these are likely to be the main
ways in which they may be able to make a difference.67
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APPENDIX D:

SAMPLE GUARDRAIL CAMPAIGN LETTER TO CEOS
Dear [CEO],
THE DIVERSIFIED SHAREHOLDER PERSPECTIVE
The undersigned are responsible for more than US$ _____ in assets managed for the
benefit of investors around the globe. We are invested in broad portfolios consisting of
varied combinations of public and private securities and direct investments. This broad
diversification allows us to seek an optimal balance of risk and return for our beneficiaries.
In essence, we own a portion of the global economy, and our returns depend upon its
intrinsic value. Maintaining and enhancing that value demands that stocks of human,
natural, social, and other forms of capital be protected. When individual companies in our
portfolios optimize their own cash flows to shareholders through actions that threaten the
value of these capital stocks, the portfolios we manage are undermined.
As stewards for their shareholders’ financial capital, executives of individual companies
appropriately feel pressure to make decisions that narrowly focus on the financial returns
of their own companies. However, when that pressure leads to decisions that prioritize the
financial success of the company over the value of the global economy, our beneficiaries’
portfolios are threatened by the very companies they own.
AN APPROPRIATE BALANCE
We recognize that you are not well positioned to balance global economic questions
against financial performance—you may well believe that you are expected to optimize
returns on behalf of your investors over time. While this requires proper attention to the
interests of constituencies such as employees, customers, and communities, you may
believe that it is not within your mandate to elevate those interests above those of your
shareholders.
The view that companies should optimize long-term shareholder returns depends on
governments using their regulatory power to protect society and the environment from the
potentially harmful impact of businesses that seek to maximize value without accounting
for external costs. But laws and regulations are far from perfect in this respect; among
other limits, they are subject to jurisdictional arbitrage and capture by special interests.
These regulatory infirmities leave a critical gap: there are many opportunities for
companies to profit from activities that threaten the global economy, and thus our
portfolios. As owners, it is our prerogative to work with governments to close the regulatory
gap; but it is also our prerogative to insist that the companies we own do not exploit that
gap when doing so threatens our portfolios’ performance.
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OUR REQUEST
One of the greatest threats to the long-term performance of our portfolios is ongoing
greenhouse gas emission from human activity and the consequent warming of the
atmosphere. Unfortunately, one of the greatest obstacles to addressing climate change is
continued lobbying and public influence campaigns by companies and trade associations.
Moreover, in the U.S., the world’s largest economy, the Supreme Court has found that the
federal environmental agency does not have authority to implement a national plan for
transitioning to a decarbonized power industry, a key element of any plan to meaningfully
address the threat of climate change.
As a first step to addressing the concerns outlined in this letter, we ask that you (1)
acknowledge the legitimacy of the interest that diversified shareholders have in ensuring
that companies in their portfolios do not undermine the value of the global economy in order
to improve individual company performance and (2) commit to (a) end any contributions
to or membership in any of the organizations listed on Exhibit A to this letter by July 1,
2023, (b) end all spending on lobbying and political influence campaigns that would impede
achievement of the goals laid out in the Paris Climate Agreement by January 1, 2024, and (c)
end all contributions to politicians who oppose the Paris Agreement, as well as contributions
to or other support for organizations that directly or indirectly make political contributions
if such organizations have not certified that they do not contribute to such politicians by
January 1, 2024.
This request has been sent to the companies listed on Exhibit B.
OUR INTENT
We recognize the tension between your role in optimizing your own returns to shareholders
and the shareholders’ perspective as diversified investors. If you are unable to make the
requested acknowledgment and commitment, whether because you feel constrained by your
role as a steward for shareholders or otherwise, we intend to vote against the chair of the
Nominating Committee of the Board of Directors in order to provide a clear signal that your
owners do not want [Company name] to prioritize its individual financial performance in a
manner that undermines the financial performance of the portfolios of its owners.
We are developing additional guardrails to protect the climate system that we will announce
prior to subsequent shareholder meeting seasons. These guardrails will document operational
guardrails to ensure that portfolio companies do not prioritize individual company gain over
the social, environmental, and economic systems that are vital to the value of shareholders’
diversified portfolios.

If you plan to work with your team on providing the requested acknowledgment and
commitment, please let us know your timeline. Otherwise, we will follow up in due course.
Please understand that due to the nature of our concern, this request must be binary; it would
not be fair or effective to negotiate individual exceptions with each company. Nevertheless,
we are happy to discuss these issues if it would be helpful as you work through our request.
Sincerely,
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theshareholdercommons.com
+1-302-593-0917
info@theshareholdercommons.com
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