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ABOUT THE SHAREHOLDER COMMONS
WHOM WE SERVE
The Shareholder Commons
(TSC) addresses social and
environmental issues from the
perspective of shareholders who
diversify their investments to optimize risk and return.
More specifically, we address the divergence that often
emerges between a company’s interest in maximizing
its cash flows over the long term and its shareholders’
interests in optimizing overall market returns.

OUR THEORY OF CHANGE
The most important factor determining diversified portfolios’
long-term value is the economy’s intrinsic value, not
individual portfolio companies’ relative financial performance.
Accordingly, individual company behavior that harms the
economy threatens diversified investors, even when that
conduct might increase the company’s own long-term value.
But the structure of markets today focuses investors
almost entirely on the effect company decisions have
on the company itself: shareholder ESG (environmental,

social, and governance) activism generally seeks “win-win”
changes in corporate behavior that will both improve a
company’s social and environmental 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
TSC provides tools to diversified shareholders that allow them
to prioritize the preservation and enhancement of systemic
value. These tools will improve financial returns and better
align the financial sector with the global economy’s needs.

OUR MISSION
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 capacity 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.

A note on the “second set” problem: Shortly before this report’s publication, TSC published a companion report on climate change 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 antimicrobial resistance. 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
The current growth trajectory of antimicrobial resistance
(AMR) threatens 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 AMR will
require companies to reduce antimicrobials use in food
animals significantly, and to optimize their use in human
health. Yet many companies can increase future cash flows
(and thus enterprise value) by exceeding optimal use in
animals and ignoring access constraints in humans. 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 public health, the
economy, and their long-term portfolio returns.
Shareholder activism around AMR has yet to significantly
embrace this uncomfortable reality, understandably preferring
to focus on instances where companies can find “win-win”
antimicrobial use-reduction and -optimization opportunities
that do not threaten 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 antimicrobial consumption and use optimization
only to the extent that doing so does not sacrifice their own
margins. This limited opportunity set will not be enough to
move the economy to a sustainable antimicrobial budget or
preserve diversified portfolios’ value over time.

But just as shareholder activism has failed to rein in
corporate antimicrobial use that is 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 antimicrobial
budget on the private sector. This case study shows how
shareholder activism that prioritizes systems over companies
can both directly reduce corporate antimicrobial consumption
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 bring an
end to corporate behavior that threatens the economy upon
which they depend.
This case study describes the research establishing the
relationship between antimicrobial use and long-term returns
of diversified portfolios and shows why shareholders can and
must steward companies away from AMR trajectories that
threaten the public health system, regardless of the impact
such stewardship has on individual company enterprise
value. It proposes the implementation of investor-determined
guardrails on antimicrobial use 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 antimicrobial use only to the
extent that doing so increases enterprise
value, but addressing AMR and the
risks it poses to diversified investors
requires additional reductions.

Investors with diversified portfolios have
economic incentives to induce portfolio
companies to reduce antimicrobial use
to the extent that doing so protects
overall market returns by preserving
public health and the economy, even
when such reductions lower 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 AMR
until adequate regulation is adopted.

02

04

06

Due to methodological and datacollection shortcomings, economic
studies have underestimated the risks
AMR 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 public health system.

Neither enterprise value-based shareholder
activism nor regulatory efforts have reined
in corporate antimicrobial use; 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
This case study shows that (1) the impact of antimicrobial
resistance (AMR) on the economy implies a specific,
significant, and demonstrable risk of loss to investors as
a class and (2) diversified investors should address that
systemic risk by establishing enterprise value-agnostic
standards that apply to all portfolio companies to mitigate
AMR. 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 choose companies that rely on strategies that put the
economy (and thus their clients’ broader portfolios) at risk.
This study uses AMR 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 public health system that has limited tolerance
for drug-resistant pathogens and the attendant failure of
modern medications. 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.

This case study generally focuses on animal
agriculture as an intervention point because
antimicrobials are so misused in the sector.

We recently issued a companion case study that similarly
demonstrates the need for investors to address climate
change by establishing and implementing guardrails
around greenhouse gas emissions. 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.

AMR THREATENS INVESTORS
AMR occurs when microbes (i.e., bacteria, parasites, viruses,
and fungi) change over time and no longer respond to
medicines such as antibiotics, causing standard disease
treatments to become ineffective. This, in turn, increases
the risk of disease spread, severe illness, and death. The
process occurs naturally, but misuse of antimicrobials
in animals and humans is accelerating it. Without urgent
action, we are heading for a post-antibiotic era in which
common infections and minor injuries can once again kill.

A 32-year-old worker saving for retirement today through
a defined contribution plan could expect to have a nest
egg up to 10 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—increased tax burdens.
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This threat to public health is likely to materially reduce
the intrinsic value of the global economy, which will in turn
affect investment portfolios. While some models of AMR
project GDP loss of 3.8 percent in 30 years, these models
are likely to underestimate impacts significantly, as we
describe in this report. Some worst-case assessments
set AMR costs around US$100 trillion by 2050, and those
estimates also rely on incomplete data and limited scope.
Another possible indicator of AMR’s economic costs is
the COVID-19 pandemic, which cost an estimated 10
percent of global GDP in 2021. Experts warn that the next
pandemic may well involve a drug-resistant pathogen.3
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.4 As a result, the negative economic impact of
AMR 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 public health, because
the companies they own compose a considerable portion
of the economy. This gives investors the potential to use
their rights as shareholders to change the economy’s
AMR 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 AMR THROUGH
STEWARDSHIP REQUIRES INVESTORS
TO USE GUARDRAILS TO CURTAIL
ANTIMICROBIAL USE THAT IS PROFITABLE
TO SOME COMPANIES
To date, investor response to AMR has largely been
restricted to seeking disclosure and antimicrobial use limits
and optimization that will not threaten financial return at
individual companies. Investors have yet to insist clearly on
antimicrobial use reductions that are necessary to optimize
drug availability and efficacy if such reductions would
reduce an individual company’s financial return. This means
investors are not asking companies to stop antimicrobial use
that optimizes future company cash flows, even if that use
contributes to a level of AMR that threatens the economy.

In recent years, shareholders have actively pushed
the companies they own to address AMR. While this
stewardship has yielded improved disclosure and longterm antimicrobial use-reduction targets, there have
been minimal tangible reductions and some companies,
notably McDonald’s, have simply failed to deliver on their
commitments. This limited progress is due to companies’
reluctance to take any AMR 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, has codified its views
on environmental activism as a hands-off approach:
A company’s determination of its universe of material
natural capital risks should be guided by [Sustainability
Accounting Standards Board guidance], public information,
and the company’s stakeholder engagement. We ask
questions to understand the company’s perspectives and
provide feedback based on our assessment of a company’s
approach, but we do not tell management what to do.5

3 Henry B. Skinner, “We’re Already Ignoring the next Pandemic,” Harvard Public Health Magazine, June 7, 2022, https://harvardpublichealth.org/were-already-ignoring-the-nextpandemic/.
4 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.
5 BlackRock, “Our Approach to Engagement on Natural Capital,” February 2022, https://www.blackrock.com/corporate/literature/publication/blk-commentary-engagement-onnatural-capital.pdf.
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But if investors do not “tell management what to do,”
companies will not forgo opportunities to legally maximize
their cash flows.6 As this case study shows, optimizing a
diversified portfolio’s long-term value requires significant
AMR reduction in the real economy and investors, not
individual companies, have the motivation and 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 antimicrobial use levels that optimize macroeconomic
outcomes regardless of the impact such reductions have
on any individual company’s financial returns. 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 antimicrobials 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 antimicrobial
consumption practices that optimize public health.
Chief among these tools is the ability to vote against
directors at companies that fail to adhere to guardrails
investors believe are necessary for such optimization.

WHAT ARE GUARDRAILS?
As explained in more detail in Part V, a guardrail
strategy includes the following elements:
—

Investors determine 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
announce the guardrail and take 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 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.

6 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 (explaining that tragedy of the commons occurs when resources are freely available:
“Because users are not charged nor required to limit their use, everyone uses it excessively.”)
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RESPONDING TO INITIAL OBJECTIONS
Objections to the guardrail framework have arisen in our work.
We respond to these objections in detail in Appendix D. 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. 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. 2

Investors will not protect the most
vulnerable populations.
While the public health 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
driving AMR reduction that protects
all communities equitably.

OBJECTION NO. 4

It is a breach of fiduciary duty for
institutional investors to consider
systemic concerns.
This is false. Guardrails would protect the
public health 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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AMR IMPACT ON SOCIETY & ECONOMIC GROWTH
Antimicrobial resistance (AMR) poses a systemic,
global threat to public health and the economy.
When the efficacy and availability of life-saving drugs
are compromised, the entire economy suffers. And
when the economy suffers, investors lose.
Antimicrobials are drugs that destroy disease-causing
microbes or pathogens. The most familiar and important
antimicrobials are antibiotics, which treat bacterial
infections, although antifungal resistance is also rising at
an alarming rate. AMR occurs when pathogens undergo
adaptive evolutionary changes that enable them to
withstand antimicrobials. People and animals who encounter
resistant pathogens may then suffer untreatable infections.
The pathogens survive, patients get sicker and may die,
medical care costs increase, and disease proliferates.
Every use of antimicrobials, even the most careful, creates
opportunities for AMR. While rigorous management can
limit the risks, overuse and misuse in recent decades has
caused preventable AMR emergence and spread. As a result,
antimicrobial drugs are losing their effectiveness rapidly.7 The
World Health Organization (WHO) describes AMR as “one of
the top 10 global public health threats facing humanity.”8
Corporate contributors to this problem are legion. They
include over-prescription and misuse of antibiotics in the
health-care setting, exacerbated by volumetric remuneration

structures for pharmaceuticals and under-investment in new
antibiotic formulations.9 They include overuse and misuse
of antimicrobials in animal agriculture, which accounts for
some 70 percent of global antimicrobial use by volume.10
They also include consumer goods companies’ reckless
marketing of antibacterial soaps and cleaning products,
which prevent illness no better than regular soap and water
but create conditions for bacteria to develop resistance.11

AMR & HUMAN HEALTH CARE
Antimicrobial over-prescription and over-use is a key AMR
driver, as is inadequate access in many communities to
the right medicines and diagnostics. In lower- and middleincome countries, where antibiotics are often available
over the counter, antibiotics consumption often takes
the place of adequate primary health care. Shortages
of antimicrobials in poorer nations lead to less effective
or even no treatment for patients, which gives bacteria
and fungi opportunities to develop resistance.12 Low
consumer awareness of the need to finish a full course
of antibiotics compounds the issue. In richer countries,
doctors often prescribe antibiotics to meet patient
demand, even when unnecessary. In all markets, patient
(and sometimes physician) understanding of antibiotics’
fundamental nature leads to overuse, with many unaware
that antibiotics are powerless against viruses, for example.

7	World Bank, “Drug-Resistant Infections: A Threat to Our Economic Future” (Washington, DC, March 2017), https://documents1.worldbank.org/curated/
en/323311493396993758/pdf/final-report.pdf.
8	World Health Organization, “Antimicrobial Resistance,” November 17, 2021, https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance.
9	Chantal M. Morel et al., “Industry Incentives and Antibiotic Resistance: An Introduction to the Antibiotic Susceptibility Bonus,” The Journal of Antibiotics 73, no. 7 (July 2020):
421–28, https://doi.org/10.1038/s41429-020-0300-y.
10	Thomas P. Van Boeckel et al., “Global Trends in Antimicrobial Use in Food Animals,” Proceedings of the National Academy of Sciences 112, no. 18 (May 5, 2015): 5649–54,
https://doi.org/10.1073/pnas.1503141112.
11	Jennifer Brubaker, “Antibiotic Resistance, Soap, and False Advertising,” American Society for Microbiology, February 17, 2017, https://asm.org/Articles/2017/February/
antibiotic-resistance-soap-and-false-advertising.
12 “Drug Makers Must Address Access to Antibiotics in Lower Income Countries to Help Slow the Superbug Threat,” Access to Medicine Foundation, June 9, 2022, https://
accesstomedicinefoundation.org/news/drug-makers-must-address-access-to-antibiotics-to-help-slow-the-superbug-threat.
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Misalignment of corporate incentives is an additional factor. As one recent study
noted, “While governments and health services are incentivized to promote prudent
use of this common good, pharmaceutical companies are incentivized to increase
volume of sales to maximize profits.”13 The Access to Medicine Foundation
recommends that pharmaceutical companies decouple sales agents’ bonuses
from antimicrobial sales volumes. And yet, out of the 17 companies with a major
stake in the antimicrobials space, only one (Shionogi) has fully done so.14

AMR & ANIMAL AGRICULTURE
Routine antibiotics use for both therapeutic and non-therapeutic purposes
has enabled livestock operators to mitigate some of the grim effects of overcrowding, poor ventilation, unnatural feed, and animals’ close contact with
their own excreta that characterize intensive animal farming operations and
contribute to greater disease incidence among animals. A growing body of
evidence demonstrates that antimicrobial-resistant bacteria arising from
intensive animal farming operations are transferring to human populations.15
Food-system antimicrobials usage tends to be identified as a key AMR
intervention point, since a large portion of usage is for animal growth promotion
or prophylaxis, which is dispensable, rather than for disease treatment. (See
page 33 for more on this topic.) As such, significant reductions in demand
for antimicrobials are possible through judicious stewardship practices.
For more on how animal agriculture contributes to AMR, see Appendix B on page 31.

AMR & HYGIENE PRODUCTS
Many soaps, sanitizers, detergents, and cleaning products contain antimicrobials.
The companies that manufacture such products market them as more effective
than soap and water at preventing the spread of germs, even though there is
no evidence to support that claim. Moreover, they contribute to AMR. Professor
Trevor Lithgow of Monash University’s Centre to Impact AMR explains:

If I wash my hands constantly with antibacterial or antimicrobial soaps, the microbes that
live on my hands will be constantly barraged by antimicrobials, and they’ll become superbugs.
So I end up carrying superbugs with me wherever I go. Then, if I cut my hand in the garden,
the thing that goes into my bloodstream is whatvever was on my hands at the time, and
if those are drug-resistant bacteria, it doesn’t matter how fast I get to hospital, I have an
untreatable infection.16

Professor Trevor Lithgow
Monash University’s Centre to Impact AMR

Regarding companies that sell and market cleaning products with
antimicrobial additives, Professor Lithgow says, “Create a problem,
then create a solution. Great advertising, but bad for us.”
13 Morel et al., “Industry Incentives and Antibiotic Resistance.”
14 Access to Medicine Foundation, “Antimicrobial Resistance Benchmark 2021,” 2021, https://accesstomedicinefoundation.
org/amr-benchmark.
15 FAIRR, “Feeding Resistance: Antimicrobial Stewardship in the Animal Health Industry,” July 2021, https://www.fairr.org/
research/animal-pharma/#report.
16 Trevor Lithgow, “Feeding the Superbugs: Why We Need to Wash Our Hands of Antimicrobial Soaps,” Monash University
Lens, March 23, 2021, https://lens.monash.edu/@medicine-health/2021/03/23/1382948?slug=feeding-the-superbugswhy-we-need-to-wash-our-hands-of-antimicrobial-soaps.
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AMR IMPACT ON ECONOMIC GROWTH
The economics of AMR is a burgeoning field. In 2019, just
55 of more than 1 million articles on EconLit related to AMR
(compared to 16,306 on climate change).17 Those studying
the issue must contend with poor transparency around the
development and administration of antimicrobials, particularly
for animal agriculture, in what the World Bank calls a “serious
deficiency in data.”18 This is due both to a lack of surveillance
and a lack of willingness to share information, where
companies cite concerns around competition.19 Current and
future AMR costs are thus exceedingly difficult to model.20
Economic impact analyses that have been conducted so
far are also likely to be significant underestimates, partly
because they relied on underestimates of AMR’s likely toll
on human health and life. For instance, UK governmentfunded studies (together, the “O’Neill review”) estimated
there were roughly 700,000 annual deaths from AMR in
2014 and predicted those deaths would rise to 10 million
by 2050 if no action were taken.21,22 A 2022 study published
in The Lancet revised AMR-associated deaths significantly
upward, determining that 1.27 million deaths in 2019 were
directly attributable to bacterial AMR and 4.95 million deaths
were associated with the same.23 If we assume linear
growth in the O’Neill review scenario, we would expect 1.01
million deaths in 2019. We would not expect to reach 1.27
million deaths until between 2022 and 2023, nor would we
expect 4.95 million deaths until between 2040 and 2041.
Commenting on the Lancet study, Jim O’Neill himself said,
“These numbers are much bigger than we assumed.”24

Moreover, many study methodologies confine themselves
to a particular category of impact costs—usually laborsupply disruption—and ignore numerous indirect
costs associated with, for example, foregone medical
care, avoidance of other economic activity such as
travel and trade, etc. They also generally limit their
evaluation to a non-exhaustive list of pathogens.
Further still, many study methodologies limit their
scopes in a manner that, while perhaps appropriate
for the study’s aims, yields an incomplete picture from
a system-wide perspective. A recent survey of 110
articles quantifying antibiotic resistance (leaving aside
other types of resistant pathogens) explained:
Findings… need to be extended beyond their limitations in (1)
time (projecting present costs into the future), (2) perspective
(from the healthcare sector to entire societies and economies),
(3) scope (from individuals to communities and ecosystems),
and (4) space (from single sites to countries and the world).25
Acknowledging the above limitations, economic impact
estimates for AMR are still stark, with a 2017 World Bank
study (the “World Bank study”) projecting costs by the
year 2050 of up to 3.8 percent of global GDP, an impact
comparable to the 2008 global financial crisis.26 This
estimate aligns with similar findings from KPMG in 2014.27

17 Laurence S. J. Roope et al., “The Challenge of Antimicrobial Resistance: What Economics Can Contribute,” Science 364, no. 6435 (April 5, 2019): eaau4679, https://doi.org/10.1126/science.
aau4679.
18 World Bank, “Drug-Resistant Infections.”
19 SustainAbility, “AMR Industry Alliance 2020 Progress Report,” January 2020, https://www.amrindustryalliance.org/wp-content/uploads/2020/01/AMR-2020-Progress-Report.pdf.
20 Marlieke E. A. de Kraker, Andrew J. Stewardson, and Stephan Harbarth, “Will 10 Million People Die a Year Due to Antimicrobial Resistance by 2050?” PLoS Medicine 13, no. 11 (November 29,
2016): e1002184, https://doi.org/10.1371/journal.pmed.1002184.
21 Jim O’Neill, “Antimicrobial Resistance: Tackling a Crisis for the Health and Wealth of Nations” (The Review on Antimicrobial Resistance, December 2014), https://amr-review.org/sites/
default/files/AMR%20Review%20Paper%20-%20Tackling%20a%20crisis%20for%20the%20health%20and%20wealth%20of%20nations_1.pdf.
22 Jim O’Neill, “Tackling Drug-Resistant Infections Globally: Final Report and Recommendations” (The Review on Antimicrobial Resistance, May 2016), https://amr-review.org/sites/default/
files/160518_Final%20paper_with%20cover.pdf.
23 Christopher JL Murray et al., “Global Burden of Bacterial Antimicrobial Resistance in 2019: A Systematic Analysis,” The Lancet 399, no. 10325 (February 12, 2022): 629–55, https://doi.
org/10.1016/S0140-6736(21)02724-0. (“We estimated that, in 2019, 1.27 million deaths (95% uncertainty interval [UI] 0.911–1.71) were directly attributable to resistance (i.e., based on
the counterfactual scenario that drug-resistant infections were instead drug susceptible) in the 88 pathogen–drug combinations evaluated in this study. On the basis of a counterfactual
scenario of no infection, we estimated that 4.95 million deaths (3.62–6.57) were associated with bacterial AMR globally in 2019 (including those directly attributable to AMR).”)
24 Oli Elliott, Alan Smith, and Andrew Jack, “Antibiotic Resistance Kills over 1m People a Year, Says Study,” Financial Times, January 19, 2022, https://www.ft.com/content/accf1951-48db-40f8910f-16f66ff5531d.
25 Mark Jit et al., “Quantifying the Economic Cost of Antibiotic Resistance and the Impact of Related Interventions: Rapid Methodological Review, Conceptual Framework and
Recommendations for Future Studies,” BMC Medicine 18, no. 1 (March 6, 2020): 38, https://doi.org/10.1186/s12916-020-1507-2.
26 World Bank, “Drug-Resistant Infections.”
27 KPMG LLP, “The Global Economic Impact of Anti-Microbial Resistance,” December 11, 2014, https://assets.kpmg/content/dam/kpmg/pdf/2014/12/amr-report-final.pdf.
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A 2014 study by non-profit RAND (the “RAND study”)
evaluated a number of scenarios and found that over a 40year time horizon, under a business-as-usual scenario, AMR’s
global cost would amount to US$5.8 trillion. Under the worstcase scenario modelled, the cumulative cost rose to US$125
trillion.28 Importantly, the RAND study limited its assessment
to just three pathogens, and additional pathogens have since
developed AMR with significant human health implications.
The study authors also acknowledged their exclusive
focus on labor-supply disruptions, noting their AMR cost
estimates should therefore be considered “conservative.”
RAND’s worst-case scenario estimate of US$125
trillion in economic costs comes much closer to
the O’Neill review’s estimate of US$100 trillion in
lost global production by 2050 under a business-asusual scenario. In that report, too, the study authors
acknowledge important limitations on their estimates:
As with all forecasts of this sort, it is of course possible that
our estimates may turn out to be too large, but we believe
it is even more likely that they could be too small. This is
because we did not even consider the secondary effects of
antibiotics losing their effectiveness, such as the risks in
carrying out caesarean sections, hip replacements, or gut
surgery. And in the short 19 months since we started, new
forms of resistance have emerged that we did not contemplate
occurring so soon, such as the highly disturbing discovery
of transferable colistin resistance,29 reported in late 2015.30
Irrespective of the challenges in calculating economic
impact estimates, these appalling numbers characterize
a world in which common medical procedures such as
caesarean sections, knee replacements, chemotherapy, and
organ transplantation come with the massively increased
risk of an untreatable, lethal infection. As AMR experts
recently warned, “virtually no aspect of modern medicine
is possible without access to antimicrobials that work.”31

AMR & PANDEMIC RISK
The World Bank study, RAND study, and O’Neill review all
highlight the potential for a drug-resistant pathogen to
cause the next pandemic. Economic impact estimates
of the current COVID-19 pandemic provide a sobering
comparator. The Federal Reserve Bank of St. Louis published
research showing that the average country’s GDP was
reduced by 7.3 percent in 2020 due to the pandemic.32 The
International Monetary Fund has estimated global economic
losses from the COVID-19 pandemic of up to $9 trillion,33
which equates to almost 10 percent of 2021 global GDP.
According to multiple expert analyses, preventing the
next pandemic would be vastly cheaper than reacting
to it.34,35 One estimate found that pandemic prevention
is 500 times cheaper than pandemic response.36

28 Jirka Taylor et al., “Estimating the Economic Costs of Antimicrobial Resistance: Model and Results” (RAND Europe, 2014), https://www.rand.org/content/dam/rand/pubs/research_reports/
RR900/RR911/RAND_RR911.pdf.
29 The drug colistin is used to treat and prevent gastrointestinal infections across most terrestrial livestock and poultry species, but has emerged as a last-resort treatment option for lifethreatening infections in human medicine. Its use in animal husbandry has led to widespread antibacterial resistance, risking its effectiveness for human treatment. Scientific evidence has
emerged that the colistin resistance gene can be transferred between unrelated organisms. See Appendix II on p. 37 for more on horizontal gene transfer.
30 O’Neill, “Tackling Drug-Resistant Infections Globally.”
31 “Removing the Blindfold on Antimicrobial Resistance,” Open Access Government (blog), March 16, 2022, https://www.openaccessgovernment.org/removing-blindfold-antimicrobialresistance/131783/.
32 Juan M. Sánchez, “COVID-19’s Economic Impact around the World,” Federal Reserve Bank of St. Louis, August 11, 2021, https://www.stlouisfed.org/publications/regional-economist/thirdquarter-2021/covid19s-economic-impact-world.
33 Ruchir Agarwal and Gita Gopinath, “IMF Staff Discussion Note: A Proposal to End the COVID-19 Pandemic” (International Monetary Fund, May 2021), https://www.imf.org/en/Publications/
Staff-Discussion-Notes/Issues/2021/05/19/A-Proposal-to-End-the-COVID-19-Pandemic-460263.
34 Ellen Quigley, “Universal Ownership in the Age of COVID-19: Social Norms, Feedback Loops, and the Double Hermeneutic,” SSRN Scholarly Paper (Rochester, NY, May 21, 2020), https://doi.
org/10.2139/ssrn.3612928.
35 Sharon Guynup, “Preventing the next Pandemic Is Vastly Cheaper than Reacting to It: Study,” Mongabay Environmental News, February 4, 2022, https://news.mongabay.com/2022/02/
preventing-the-next-pandemic-is-vastly-cheaper-than-reacting-to-it-study/.
36 Timothy Huzar, “Preventing a Pandemic Is 500 Times Cheaper than Responding to One,” Medical News Today, July 31, 2020, https://www.medicalnewstoday.com/articles/preventing-apandemic-is-500-times-cheaper-than-responding-to-one.
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AMR ATTRIBUTION: POINTS OF INTERVENTION
AMR attribution is a new discipline,37 and methodologies are still in
development. Resistance transmission is difficult to track, especially at
a system level; the challenges of precisely identifying the sources and
transmission routes for AMR (thus providing the foundation of attribution)
are often highlighted in the literature.38,39 While there are many studies that
track the transmission of a single resistant microorganism, there is no
methodology that captures the dynamics of the system as a whole.
While the effects (resistant microorganisms) are more challenging to
track, the causes (misuse of antibiotics) are easier to evaluate. This
can be approached from both a supply and a demand perspective.
Supply: Some initiatives such as FAIRR have focused on antibiotics
manufacturers. This is strategic since they compose a highly concentrated
industry, with just 10 companies owning 57 percent of the animal health
market.40 Manufacturers are incentivized to sell increasing amounts of
antibiotics regardless of the externalities, which reduces the efficacy of
existing antibiotics. Manufacturers are also failing to invest in research
and development, which reduces the chance that new drugs will tackle
pathogens that have become resistant to older drugs. This is because the
economics of development do not incentivize investment; the development
of a new antibiotic can cost around US$1.5 billion, while annual revenue
from sales is around US$46 million.41 Most antibiotic research and
production is undertaken privately by pharmaceutical companies.
Demand: Antibiotics users are in (1) human health and (2) agriculture and animal
husbandry, including aquaculture. Reducing our reliance on antibiotics (especially
where unnecessary) in human health systems is critically important, but the
fact that most countries in the world operate fully or partially public healthcare
systems complicates attribution. The food supply chain (particularly agricultural
production and supermarkets) has been identified as a “critical frontier.”42 This
is because animal agriculture uses between 70 and 80 percent of all antibiotics
by volume globally.43,44 In the United States, the Food and Drug Administration
(FDA) considers two thirds of all antimicrobials sold annually for animal
agriculture to be “medically important.”45,46 (See page 35 for more on medical
importance.) Around 45 percent of the antibiotics used in animal agriculture
globally are used in China; this compares to Brazil and the United States,
each of which consumes around 7 percent.47 Despite attribution’s complexity,
scientists broadly agree that agriculture and the food supply chain—i.e., the
demand side of AMR—are a critical focus area and intervention point.48,49

MEDICAL IMPORTANCE
—A RED HERRING?
Food companies and regulators
often focus on constraining the use
of “medically important” antibiotics
in livestock. Medically important
antibiotics are those used to
treat people, such as amoxicillin,
erythromycin, and tetracycline.
The idea is that limiting veterinary
use of “medically important”
antibiotics that humans need for
disease treatment can reduce
AMR emergence to those drugs.
However, a growing body of evidence
suggests this concept might be
a red herring. Through a process
called “horizontal gene transfer,”
genes that confer resistance to
“medically important” antibiotics can
effectively hitch a ride with drugs
that are not deemed “medically
important,” leading in the long run
to resistance across drug types.
See page 35 in Appendix B for a
fuller explanation of this issue.

37 Sara M. Pires, Ana Sofia Duarte, and Tine Hald, “Source Attribution and Risk Assessment of Antimicrobial Resistance,” ed. Frank Møller Aarestrup et al., Microbiology Spectrum 6, no. 3 (2018):
6.3.04, https://doi.org/10.1128/microbiolspec.ARBA-0027-2017.
38 Houda Bennani et al., “Overview of Evidence of Antimicrobial Use and Antimicrobial Resistance in the Food Chain,” Antibiotics 9, no. 2 (January 28, 2020): 49, https://doi.org/10.3390/
antibiotics9020049.
39 EMA Committee for Medicinal Products for Veterinary Use (CVMP) and EFSA Panel on Biological Hazards (BIOHAZ) et al., “EMA and EFSA Joint Scientific Opinion on Measures to Reduce
the Need to Use Antimicrobial Agents in Animal Husbandry in the European Union, and the Resulting Impacts on Food Safety (RONAFA),” EFSA Journal 15, no. 1 (January 2017), https://doi.
org/10.2903/j.efsa.2017.4666.
40 FAIRR, “Feeding Resistance.”
41 Benjamin Plackett, “Why Big Pharma Has Abandoned Antibiotics,” Nature 586, no. 7830 (October 21, 2020): S50–52, https://doi.org/10.1038/d41586-020-02884-3.
42 World Bank, “Drug-Resistant Infections.”
43 Thomas P. Van Boeckel et al., “Global Trends in Antimicrobial Use in Food Animals,” Proceedings of the National Academy of Sciences 112, no. 18 (May 5, 2015): 5649–54, https://doi.
org/10.1073/pnas.1503141112.
44 Hannah Ritchie, “Three-Quarters of Antibiotics Are Used on Animals. Here’s Why That’s a Major Problem,” World Economic Forum, November 24, 2017, https://www.weforum.org/
agenda/2017/11/three-quarters-of-antibiotics-are-used-on-animals-heres-why-thats-a-major-problem/.
45 Alberto Giubilini et al., “Taxing Meat: Taking Responsibility for One’s Contribution to Antibiotic Resistance,” Journal of Agricultural & Environmental Ethics 30, no. 2 (April 2017): 179–98,
https://doi.org/10.1007/s10806-017-9660-0.
46 David Wallinga and Avinash Kar, “New Data: Animal vs. Human Antibiotic Use Remains Lopsided,” NRDC, June 15, 2020, https://www.nrdc.org/experts/david-wallinga-md/most-humanantibiotics-still-going-us-meat-production.
47 FAIRR, “Feeding Resistance.”
48 EMA Committee for Medicinal Products for Veterinary Use (CVMP) and EFSA Panel on Biological Hazards (BIOHAZ) et al., “Joint Scientific Opinion.”
49 Bennani et al., “Overview of Evidence.”
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ANTIMICROBIAL STEWARDSHIP IN ANIMAL HUSBANDRY
There are several categories of stewardship
available to livestock operations:
—

One Health Certified: Meat and poultry industry experts
were the primary architects of this label that U.S.
grocery stores currently apply to chicken and turkey
products. Animal welfare, consumer, public health, and
environmental organizations roundly denounce the
scheme as misleading, not least because they say it
capitalizes on the World Health Organization’s (WHO)
unrelated, highly respected One Health concept that
the health of humans, animals, and the environmental
are all interrelated. According to Consumer Reports:
The companies are audited for compliance, but the
standards largely reflect the industry norm of raising
animals in crowded indoor conditions, with the use of
antibiotics to address health problems that may arise.
Restrictions on the use of antibiotics are minimal,
and meat from animals treated with antibiotics can
be sold with the One Health Certified label.51

—

No “critically important” antibiotics: This means the
company has stopped administering to livestock only
some of the antibiotics used in human medicine.

—

No “medically important” antibiotics: With this
approach, livestock are not given antibiotics
that are also used in human medicine.

—

Therapeutic antibiotics use only: This approach
restricts antibiotic administration to illness treatment.
The WHO considers this the only appropriate
use of antibiotics in animal husbandry.52

—

No antibiotics ever: This standard only allows animals
into the food supply that have never been treated
with antibiotics. (Animals that received antibiotics
to treat disease are typically moved into a different
supply chain that allows therapeutic antibiotic use.)
This approach and the therapeutic use above are
generally employed in tandem with more humane
conditions, which are less conducive to disease.

AN ALTERNATIVE MODEL
White Oak Pastures is a 3,000-acre farm
in Bluffton, Georgia, USA that focuses on
regenerative land management and humane
animal husbandry. White Oak Pastures notes
on its website, “No normal person enjoys
watching a hen in a battery cage or a sow in a
farrowing crate, or a steer wading in its own
excrement.” White Oak Pastures raises cows,
pigs, chickens, turkeys, and more. Because
of its humane approach to animal husbandry,
White Oak is able to have a policy not to
use any antibiotics in any of its livestock.

51 Trisha Calvo and Rachel Meltzer-Warren, “What ‘No Antibiotics’ Claims Really Mean,” Consumer Reports, September 10, 2020, https://www.consumerreports.org/overuse-of-antibiotics/whatno-antibiotic-claims-really-mean/.
52 World Health Organization, “Antibiotic Resistance,” July 31, 2020, https://www.who.int/news-room/fact-sheets/detail/antibiotic-resistance. One of our expert reviewers correctly noted that
not everyone concurs with the WHO’s definition of therapeutic use. For instance, the U.S. Food and Drug Administration explicitly includes prevention as part of therapeutic use. In this case
study, we follow the WHO definition.
53 Karen L. Tang et al., “Comparison of Different Approaches to Antibiotic Restriction in Food-Producing Animals: Stratified Results from a Systematic Review and Meta-Analysis,” BMJ Global
Health 4, no. 4 (August 1, 2019): e001710, https://doi.org/10.1136/bmjgh-2019-001710.
54 Alessia Diana et al., “Effect of Welfare Standards and Biosecurity Practices on Antimicrobial Use in Beef Cattle,” Scientific Reports 10, no. 1 (December 1, 2020): 20939, https://doi.
org/10.1038/s41598-020-77838-w.
55 Rita Albernaz-Gonçalves, Gabriela Olmos Antillón, and Maria José Hötzel, “Linking Animal Welfare and Antibiotic Use in Pig Farming—A Review,” Animals 12, no. 2 (January 2022): 216,
https://doi.org/10.3390/ani12020216.
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WHO-commissioned research found that “broad interventions
that restrict the use of a full spectrum of antibiotic classes
are needed,” but that “complete bans on all antibiotic use
are not necessary, as judicious use of antibiotics (such as
for the treatment of clinical disease in affected animals)
does not appear to hinder efforts to reduce AMR.”53

INDUSTRY RESPONSE

—

Pharmaceutical Supply Chain Initiative (PSCI)

AMR & ANIMAL WELFARE

—

HealthforAnimals (HfA)

AMR and animal welfare are directly linked, in that the
proliferation of concentrated animal feeding operations in
recent decades has enhanced disease conditions on farms.
(See Appendix II for more on this connection.) Similarly,
evidence has shown a link between improved animal welfare
and reductions in antimicrobial usage.54 A recent study noted:

—

National Office for Animal Health (NOAH)

—

Animal Health Europe (AHE)

—

Animal Health Institute (AHI)

—

AMR Industry Alliance (AMRIA)

Restrictive, barren housing and many widely used management
practices that cause pain and stress predispose highperformance pigs reared in intensive systems to disease. In
this context, antibiotics are used as part of the infrastructure
that sustains health and high levels of production in pig farms…
By minimising environmental and management stressors,
pigs can become more immunocompetent and prepared
to overcome pathogenic challenges. This outcome can
contribute to reducing [antimicrobial use] and the risk of AMR
while simultaneously improving the quality of life of pigs…55

In response to increasing consumer interest in and
awareness of AMR, a number of industry commitments
and initiatives have emerged, including:

These alliances feature a range of commitments/principles
that focus on means-based actions such as ensuring
regulatory compliance, raising awareness, and improving
transparency. Yet these initiatives fall dramatically short
of ends-based goals of rapidly and structurally reducing
or excluding antibiotic use in animal agriculture.

MOREOVER, MULTIPLE AMR ADVOCACY
GROUPS INDICATED TO TSC THAT SOME
OF THESE INDUSTRY-DRIVEN INITIATIVES
ARE MORE SMOKESCREEN THAN
SUBSTANTIVE ACTION.
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POTENTIAL ECONOMIC LOSSES
BY 2050 SIGNIFICANTLY
THREATEN PORTFOLIO VALUES
As shown in Section I and Appendix B, AMR 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.56

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 AMR economic impact
estimates 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 (the “Universal Ownership
report”),57 the value of a diversified equities portfolio is

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 capital
represented and supported by the public health system.

directly proportional to GDP.58 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.59 Appendix A
shows the formal demonstration of this relationship.

56 See page 19.
57 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.
58 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.
59 Mattison, Trevitt, and van Ast, “Universal Ownership.”
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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.

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)…60

ALPHA CANNOT TRUMP BETA
Nor can diversified investors expect to make up for the loss
by picking shares of companies that do well in a higher AMR
scenario. Beta—the return of the market as a whole—swamps
the potential for positive alpha—portfolio performance relative
to average:
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.61
A recent report from the law firm Freshfields Bruckhaus
Deringer (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.62
Due to the outsized threat it poses to the economy,
AMR is the quintessential system-wide risk.

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

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.

60 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.
61 Jon Lukomnik and James P. Hawley, Moving Beyond Modern Portfolio Theory: Investing That Matters (Routledge, 2021). (emphasis added) The authors use “beta” in the same manner
we describe in the box above.
62 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. (emphasis added)

20

04

ESG INTEGRATION IS NOT MOVING
COMPANIES TO MEET AMR CHALLENGE
INVESTOR EFFORTS HAVE NOT MOVED
COMPANIES TOWARD OPTIMAL ANTIBIOTIC
CONSUMPTION AND DEVELOPMENT
Leading investors are increasingly recognizing the threat
AMR poses. The relatively new Investor Action on AMR
initiative aims to “leverage investor influence to combat
drug-resistant superbugs,” noting the grave economic
losses associated with AMR.63 Investor partners include
Amundi Asset Management, Northern Trust, Federated
Hermes, Aviva, and Sumitomo Mitsui Trust Group.
One investor partner, Legal & General Investment
Management, has staked out a position on its own website
as to why investors should care about AMR, saying:
Not taking action could cost investors dearly, as
demonstrated by the current [COVID-19] pandemic.
According to the United Nations, the global economy is
expected to contract by 4.3% in 2020 due to the impact
of COVID-19. AMR is an already-known health risk as well as
a material business risk. We believe that the next pandemic
could very well be caused by a drug-resistant pathogen.
We need to engage on the issue now, not tomorrow.64

There is no question that investor effort has worked to
move companies toward better disclosure and reduced
antibiotics use in some areas, especially in U.S. chicken
husbandry. When Perdue Foods announced in 2014 that
it had eliminated routine antibiotics use in its chicken
operation,65 it did so partly in response to investor pressure.
Perdue’s move spurred some of its peers to announce
plans to reduce antibiotics use to varying degrees.66
Despite this progress on chicken, however, there have been
no such reductions in antibiotics use in other livestock
species in the United States such as pigs and cows. Indeed,
after several years of reductions in sales of antibiotics for
use in livestock, a U.S. Food & Drug Administration report
on 2020 sales (the most recent available) showed they had
plateaued.67 And between 2015 and 2020, U.S. companies
sold tens of thousands of meat products contaminated with
campylobacter and salmonella, more than half of which
were contaminated with antibiotic-resistant strains.68
Meanwhile, some companies are walking back the AMR
commitments they had originally made in response to
investor pressure. McDonald’s is the single largest beef
purchaser in the United States and one of the largest in

63 “Investor Action on Antimicrobial Resistance,” accessed July 29, 2022, https://amrinvestoraction.org/about.
64 Maria Larsson Ortino and Clinton Adas, “Anti-Microbial Resistance: Why Should Investors Care?” LGIM, January 7, 2021, https://www.lgimblog.com/categories/esg-and-long-termthemes/anti-microbial-resistance-why-should-investors-care/. (emphasis added)
65 See https://www.perdue.com/perdue-way/no-antibiotics/.
66 Dan Charles, “Perdue Goes (Almost) Antibiotic-Free,” NPR, October 7, 2016, sec. Producers, https://www.npr.org/sections/thesalt/2016/10/07/497033243/perdue-goes-almostantibiotic-free.
67 Center for Veterinary Medicine, “2020 Summary Report on Antimicrobials Sold or Distributed for Use in Food-Producing Animals” (U.S. Food & Drug Administration, December 2021),
https://www.fda.gov/media/154820/download.
68 Susannah Savage et al., “Superbugs on the Shelves: Diseased Chicken Being Sold across America,” The Bureau of Investigative Journalism in Partnership with Vice News, March 16,
2022, https://www.thebureauinvestigates.com/stories/2022-03-16/superbugs-on-the-shelves-diseased-chicken-being-sold-across-america.

21

the world; its policies thus have tremendous influence
on the market as a whole. Investor activists applauded69
McDonald’s when it committed in 2018 to reduce antibiotics
use in all beef sold in its restaurants, and to announce
reduction targets by the end of 2020.70 At the time of
writing, McDonald’s had done nothing of the sort. To the
contrary, McDonald’s has been weakening its antibiotics use
commitments in its more recent statements,71 and recently
dropped its commitment to reduction targets altogether.72

INDIVIDUAL COMPANIES MAY NOT
HAVE FINANCIAL INCENTIVES TO ALIGN
ANTIMICROBIAL CONSUMPTION WITH A
PUBLIC HEALTH OPTIMUM

The United Kingdom has halved antimicrobial use in farming
from 2014 to 2020,73 largely through voluntary measures74
thanks in part to investor activism. However, this reduction
“has shown early signs of a reversal,” according to The
Economist.75 Moreover, a recent report found that while the
country’s 10 leading supermarkets all have policies to end
routine antibiotics use in their supply chains, most imports
and branded products are not covered.76 This highlights the
fact that unless companies apply their AMR policies across
their entire value chains, they are at liberty to source animalderived products from countries with lax or no regulatory
constraints on antimicrobial use. The European Union is
the only region with regulations that come anywhere close
to an antimicrobial equilibrium, banning antimicrobial use
for growth promotion, prophylaxis at the herd level, and
as compensation for poor animal welfare conditions such
as overcrowding. Even in that case, experts question the
likelihood that the rules will be implemented properly.77

THE SUSTAINABILITY FRONTIER

COMPANIES ARE SIMPLY NOT MOVING
QUICKLY ENOUGH TO REDUCE THIS
GLOBAL THREAT.

Given the level of effort company owners exert to
reduce and optimize antimicrobial overuse, why
are companies continuing to fall so far short of the
changes necessary to protect economic value?

Much of the shortfall can be explained by the focus on
company action on AMR that protects financial returns
of individual companies rather than the full extent of
near-term action that would be necessary to meet the
AMR challenge (without regard to the financial impact at
a company level). Current investor stewardship efforts
to reduce company antimicrobials use rely 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 AMR risk. This case can often be
made effectively, due to the risk that companies that fail to
adjust the antimicrobials intensity of their business model
will face regulatory or reputational costs that outweigh
any cost savings from continued antimicrobials use.
But this strategy has clear limitations. It means companies
must only make those investments in mitigation that
will maintain or increase the discounted, risk-adjusted
value of their future cash flows. Thus, ESG integration
is ineffective when companies can benefit financially
from externalizing AMR costs, as is often the case.

69 Allison Aubrey, “Lots of Antibiotics Are Used in Beef Production. McDonald’s Vows to Change This,” NPR, December 11, 2018, https://www.npr.org/sections/
thesalt/2018/12/11/675559302/there-are-lots-of-antibiotics-in-the-beef-supply-mcdonalds-vows-to-change-this.
70 McDonald’s Antibiotic Use Policy for Beef and Dairy Beef, available at https://corporate.mcdonalds.com/content/dam/gwscorp/scale-for-good/McDonalds_Beef_Antibiotics_Policy.pdf.
71 Steve Roach, “Chain Reaction VI: How Top Restaurants Rate on Reducing Antibiotic Use in Their Beef Supply Chains” (Center for Food Safety et al., July 2021), https://www.nrdc.org/
sites/default/files/chain-reaction-vi-restaurants-antibiotic-use-2021-report.pdf.
72 Steven Roach, “McDonald’s Drops Its Commitment to Reduce Use in Its Global Beef Supply,” Keep Antibiotics Working, July 28, 2022, https://www.keepantibioticsworking.org/blog/
reduceantibiotics.
73 Veterinary Medicines Directorate, “UK Veterinary Antibiotics Sales More than Halved over the Past Six Years,” Government of the United Kingdom, November 9, 2021, https://www.gov.uk/
government/news/uk-veterinary-antibiotics-sales-more-than-halved-over-the-past-six-years.
74 “Many European Farmers Still Give Their Animals Too Many Antibiotics,” The Economist, February 2, 2022, https://www.economist.com/graphic-detail/2022/02/02/many-europeanfarmers-still-give-their-animals-too-many-antibiotics.
75 “Many European Farmers Still Give Their Animals Too Many Antibiotics.”
76 Alliance to Save Our Antibiotics, “Resistance and Responsibility: Antibiotic Use in Supermarket Supply Chains,” November 2021, https://www.saveourantibiotics.org/media/1981/
resistance-and-responsibility-supermarket-antibiotic-policies-nov-2021.pdf.
77 “Many European Farmers Still Give Their Animals Too Many Antibiotics.”
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YUM! Brands (“Yum”), a fast-food company that owns brands
including KFC, Pizza Hut, and Taco Bell, published a report on
AMR (the “Yum report”)78 that acknowledged this problem:
AMR is a significant healthcare challenge facing society today.
AMR impacts are not only measured in direct and indirect
financial costs, but also in the cost of human lives and other
societal costs… This research appears to show that one of the
most significant barriers to meeting the challenge of AMR is
the balance between the rewards of proactive AMR mitigation
and the cost of changing established husbandry practices…
The challenge of individual costs and widely distributed
societal benefits, a situation common in many sustainability
issues, plays a key role in antimicrobial resistance. This may
make it difficult to pursue AMR mitigation while remaining
competitive on costs and highlights the need for strong
collaboration between both the public and private sectors.
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 overuse antimicrobials
by leveraging the need to feed people affordably.
Figure 1 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” AMR mitigation;
a company can increase its alpha and contribute to
increased beta at the same time by choosing measures

FIGURE 1

that will allow it to reduce antimicrobial use 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
optimized public health, which will boost the value of all
diversified portfolios over time, as shown in Section II.
To the right of this “sustainability frontier,” however, alpha
and beta decouple; any further company expenditures to
constrain antimicrobials overuse 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 reducing AMR, 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 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,
have not been sufficient to push companies to a public health
optimum for antimicrobials use. Of course, the frontier will
vary across companies, industries, and geographies, as
some companies will have large opportunities to reduce
antimicrobials use while improving their own financial returns,
while other companies may find themselves unable to make
any reductions that do not decrease enterprise value.

THE ESG INTEGRATION CONUNDRUM
Market Beta
Company Alpha

Alpha

Beta

Sustainability
Frontier

Antimicrobials Use Reduction

78 Yum! Brands, “2021 Yum! Antimicrobial Resistance Report,” 2021, https://www.yum.com/wps/wcm/connect/yumbrands/41a69d9d-5f66-4a68-bdee-e60d138bd741/Antimicrobial+Resis
tance+Report+2021+11-4+-+final.pdf?MOD=AJPERES&CVID=nPMkceo.
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TABLE 1

ILLUSTRATIVE PRISONER’S DILEMMA MATRIX

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

MaxCo adopts public healthoptimized antimicrobials
use reduction goal to “do
its part” for improved GDP,
surrendering 5% of its own
financial performance
MaxCo adopts suboptimal
antimicrobials use
reduction goal to preserve
its performance

Market adopts suboptimal
antimicrobials use reduction goal

Market adopts public health-optimized
antimicrobials use reduction goal, which
improves GDP by 7% over a suboptimal 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 1 further
hobbles ESG integration: Many companies would enjoy
an improved financial return on an absolute basis from
the improved economy implicit in AMR reduction, even if
their own efforts to reduce antimicrobials use decreased their
relative financial return. However, due to the relatively small
contribution of any individual company to aggregate global
AMR, most companies could benefit from the improved
economy that results from reduced antimicrobials use
even while taking advantage of the marginal savings they
would enjoy by continuing to use antimicrobials intensely.
In short, an individual company may have an incentive to
use antimicrobials at unsustainable levels even though its
enterprise value in a scenario where all companies (including
the company itself) consumed antimicrobials at sustainable
levels would exceed its enterprise value in a scenario where
few did so.79 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 public health-optimized 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 public health-optimized
antimicrobials use at the company level may outweigh the
cost they bear from unmitigated AMR. For these companies,
there is no dilemma from a strict enterprise perspective.
Nevertheless, their diversified shareholders should still prefer
that they choose public health optimization, 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.
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

79 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.

24

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
high-functioning public health system 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.80
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 antimicrobials use to a level that optimizes public
health. 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.

80 This case study is an example of philanthropic support for systemic stewardship: as noted
in the acknowledgements, 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
AMR risk by establishing antimicrobials-use and -optimization
guardrails, which are enterprise value-agnostic standards
that apply to all portfolio companies to mitigate AMR.

WHY GUARDRAILS?
While the micro-motives of individual companies and
their managers may conflict with decisions that would
promote an antimicrobial equilibrium, the macroeconomic
reality for the diversified owners that dominate companies’
ownership ranks is very different. When individual companies
exceed antimicrobial use thresholds for antimicrobial
equilibrium, 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 antimicrobials use 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

81 See page 33 for the types of antimicrobials use in farm animals.

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 public health costs.
For example, a guardrail might address the time by
which food companies must eliminate prophylactic
antimicrobial use81 in their meat supply chains. Collective
investor action on such AMR guardrails will require a
clearinghouse or consensus-building mechanism to
ensure effective, consistent feedback to companies.

A company such as McDonald’s, which distributes billions of
dollars to its shareholders each year but fails to fulfill its own
antimicrobials reduction commitments, could use some of
those profits to help farmers and ranchers in its supply chains
to adjust their husbandry practices to eliminate prophylactic
antimicrobial use if it knew investors were insisting that
all food 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 governments’ role to protect
society and the environment from the potentially
harmful impact of business activities. Some readers
may believe 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. A guardrail strategy
serves as a necessary complement to AMR regulation.

LAWS AND REGULATIONS SIMPLY HAVE
FAILED TO ADDRESS AMR ADEQUATELY.
First, it must be noted that laws and regulations simply
have failed to address AMR adequately. We should not be
surprised by regulatory failure: among other limitations, they
are subject to jurisdictional arbitrage and special-interest
capture. Moreover, with respect to AMR, drug-resistant
pathogens are unbound by national borders, and even the
tightest regulatory regime cannot protect a country’s citizens
from AMR damage unless and until all entities operate within
the same fundamental parameters. This is not to suggest
that comprehensive AMR regulation should not be the goal.
Indeed, it is critically important that shareholders and their
representatives work to address regulatory shortfalls.

82 See Appendix B for details on how AMR develops and spreads.

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 AMR regulation. Moreover,
using guardrails to force some companies to align their
antimicrobials use with a public health optimum 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 antimicrobials overuse/
misuse by companies not directly subject to shareholder
activism, as we discuss in the following section.
In addition, even if the guardrail strategy fails to hasten
regulation, it may serve to reduce AMR in the interim period
in which there is no regulation. Given the compounding
effect of increased AMR,82 earlier reductions are particularly
critical in making later regulatory solutions feasible.

IN SHORT, A GUARDRAIL STRATEGY IS NOT
A SUBSTITUTE FOR REGULATION, BUT MAY
BE A CRITICAL STEP TOWARD EFFECTIVE
REGULATORY IMPLEMENTATION.
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IMPLEMENTING GUARDRAILS
DEVELOPMENT
The first step in implementing guardrails is to develop
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. In the case of
AMR, World Health Organization recommendations to end
routine use of medically important antimicrobials in animal
husbandry could serve as a clear, expert-mediated guardrail.83
We provide a further, illustrative AMR guardrail in Appendix C.
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 each commit unilaterally to one or
more specific guardrails, along with a statement of intent
to vote against directors if the guardrail is not adopted. The
letter should specifically note 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 and give a veto to a company that may well be
seeking to restrict any guardrails to “win-win” territory.84
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.85

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

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.

Cambridge Principles

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 or
companies that do not meet certain guardrail requirements.
In addition, the ideas embodied in the Cambridge Principles86
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.
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 AMR issues,
we expect that tactics for putting guardrails into place will
develop, just as will the content of guardrails themselves.

83 World Health Organization, “WHO Guidelines on Use of Medically Important Antimicrobials in Food-Producing Animals” (Geneva, 2017), https://www.who.int/publications-detailredirect/9789241550130. See p. 39 for more on how antimicrobials are used in farm animals.
84 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.
85 Majority Action, “Proxy Voting for a 1.5° World,” accessed July 13, 2022, https://www.proxyvoting.majorityaction.us.
86 “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. AMR risks are difficult to
quantify, complex, non-linear, 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 constrain antimicrobials overuse, but those efforts
have not been successful. In the United States, the world’s
largest economy, regulatory relief prospects seem only to be
dimming. Citizens have raised their voices, 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 antimicrobials 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. To address
AMR, 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

public health 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:

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).87

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.88 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).

05

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.89

PortionUO x Callcorp
rt

87 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.)
88 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.)
89 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.)

30

APPENDIX B:

AMR & ANIMAL AGRICULTURE
AMR’s proliferation is intimately linked to post-World War II changes in animal agriculture.

THE RISE OF INTENSIVE FARMING & ITS RELATIONSHIP TO AMR
Animal husbandry in high-income countries has shifted over
the past 60 years from small, decentralized family farms to
large, concentrated industrial farm operations. A combination
of factors has influenced this shift, including demographic
change, governmental grain subsidies, and the establishment
and expansion of fast food and supermarket chains, changing
the scale and demand for commodified food products. In
recent years, emerging markets are quickly catching up.
Industrialized food production is a relatively new
phenomenon. In the past, consumers had much more direct
contact with the sources of their food: fruits and vegetables
were grown in the garden, grains were grown and milled
locally, food processing such as baking and preserving
occurred in the home, and animals were frequently raised
and slaughtered by the people who would consume them.
However, with increasingly urban residential patterns, a
variety of technological advances and the rise of a female
workforce, food production and processing has become
increasingly centralized and thus hidden from everyday view.

In her 2007 book Kitchen Literacy, environmental historian Ann
Vileisis provides insight into the transition that occurred during
the early part of the last century.90 As cities grew, land devoted to
agriculture became more valuable for residential and commercial
purposes. This urban growth displaced food production to
more remote areas, requiring that food products be shipped by
rail or canal from rural to urban areas. For example, butchers
once actually butchered live cattle delivered to them, preparing
cuts for customers. The distancing of animal production farms
meant that live animals delivered to the city were often stressed,
underweight, ill, and physically damaged from the lengthy
journey, thus yielding poor-quality meat. Remote livestock
slaughter emerged as a solution with the help of refrigeration,
with prepared cuts of meat delivered to butchers and, eventually,
supermarkets. Despite butchers and consumers’ initial resistance
to the change, this practice ultimately became the norm.
The form of industrial food production that emerged incurs
substantial fixed costs—equipment, distribution, marketing—
that favor large, concentrated operations over small, distributed
ones. The physical distance that drove the change has resulted
in an intellectual distance, in which food products’ origins that
used to be visible have become invisible to consumers.

Photo credit: Shankar S.

90 Ann Vileisis, Kitchen Literacy: How We Lost Knowledge of Where Food Comes from and Why We Need to Get It Back (Island Press, 2007).
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IFAPS & CAFOS
Consolidation of agricultural facilities has resulted in today’s
industrial farm animal production (IFAP) system—a change
from decentralized, “extensive” farming to concentrated,
“intensive” farming—in which fewer but larger farms increase
the concentration of animals and waste in one place.
Simultaneously, other changes have occurred in high-income
countries’ animal farming. Geographic concentration,
combined with government subsidies of corn, led to a
switch in feed from forage to grains. Before World War II,
animal production was largely outdoors, geographically
dispersed, and heavily dependent on human labor. After the
war, production moved indoors and technological advances
led to automation. Feed, genetic breeds, and operations
became increasingly standardized. The mid-1970s ushered
in concentrated animal feeding operations (CAFOs), largescale industrial agricultural facilities that raise livestock,
usually at high density.91 This concentration occurred in the
context of unrestricted antibiotic use on farms to increase
growth and manage disease inherent in the system.92
The modern model has benefits from an individual company’s
operational and cost perspective, providing product uniformity
and ease of operation with fewer employees and greater
predictability. These changes have been successful at
increasing yields: during the last half of the 20th century,
production increased substantially for animal agriculture.93
In addition to consolidation, the food industry has been
characterized by increasing vertical integration.94 Now,
whether the crop is plant or animal, a single corporation may
control or have oversight over genetic stock maintenance
and development, crop growing or production, processing,
distribution, and marketing. Although corporations do
contract out the growing stage (nearly all poultry production
and more than 60 percent of hog production in the United
States is conducted under a contract model95), they maintain
extensive control of many aspects of the process.
In many cases, farmers do not own the animals, though they
do typically own the production facilities and assume a great
deal of the ﬁnancial risk associated with production during
the interval when the animals are under their care. Often,
the feed, husbandry and veterinary care made available to
animals are speciﬁed in these contracts to a level of detail

Photo credit: Animal Rights Advocates Inc.

that limits the decision-making of producers considerably.96
This arrangement often means prices are set in advance to
mitigate the risks for both the farmers and the processors.
IFAP systems and CAFOs concentrate not only animals
and their waste, but also economic power by eliminating
the open market. When farmers may only sell goods to one
customer, that customer can suppress prices. At the retail
end of the market, there is also consolidation of purchasing
power; about a dozen companies purchase most animal
products in the United States. For contract farmers, the
domination of the market by a few large food-processing
companies with considerable market power has meant
that conversion to IFAP is virtually necessary to survive.
Large players exert a great deal of control over growers,
dictating the installation of expensive equipment, housing
structures, and feeding systems, all of which require large
investments. Having made that investment, it is financially
difficult for individual farmers to re-tool to less intensive
farming practices without risking significant losses.97
With animals packed so tightly together, eating unnatural
feed and in such close contact with their own excreta,
conditions for the proliferation of pathogens—and, by
extension, for antimicrobial resistance—improve dramatically.

91 Carrie Hribar, “Understanding Concentrated Animal Feeding Operations and Their Impact on Communities” (National Association of Local Boards of Health, 2010), https://www.cdc.gov/
nceh/ehs/docs/understanding_cafos_nalboh.pdf.
92 Claas Kirchhelle, “Pharming Animals: A Global History of Antibiotics in Food Production (1935–2017),” Palgrave Communications 4, no. 1 (August 7, 2018): 1–13, https://doi.
org/10.1057/s41599-018-0152-2.
93 Thornton PK. Livestock production: recent trends, future prospects. Philos Trans R Soc Lond B Biol Sci. 2010 Sep 27;365(1554):2853-67. doi: 10.1098/rstb.2010.0134. PMID: 20713389;
PMCID: PMC2935116.
94 Rob Dongoski, “How Vertical Integration Is Impacting Food and Agribusiness,” Ernst & Young LLP NextWave: Agriculture, October 16, 2019, https://www.ey.com/en_us/consumerproducts-retail/how-vertical-integration-is-impacting-food-and-agribusiness.
95 Economic Research Service, “America’s Diverse Family Farms: 2018 Edition” (U.S. Department of Agriculture, December 2018), https://www.ers.usda.gov/webdocs/publications/90985/
eib-203.pdf?v=668.5. (Subsequent editions of this report did not break out contract farming data.)
96 The National Agricultural Law Center, “Production Contracts – An Overview,” accessed July 29, 2022, https://nationalaglawcenter.org/overview/production-contracts/.
97 Vileisis, Kitchen Literacy.
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TYPES OF ANTIMICROBIAL USE IN FARM ANIMALS
Farmers give animals antimicrobials for various purposes, each of which has
implications for the overall quantity of antimicrobials they put into the system:

01

Growth promotion: Routinely administering
antimicrobials to livestock makes them grow more
quickly and increase feed efficiency, and the practice
was widely adopted in IFAP systems. This is the most
profligate use of antimicrobials in animal husbandry,
and some countries—including the European Union,
Brazil, China, and the United States—have introduced
regulations to prohibit it. However, there is little
difference in dosage between prophylactic and growth
promotion applications, so manufacturers and farmers
often simply shift their language without making any
substantive changes in response to regulation.98

02

Prevention: Administering antimicrobials to livestock
to prevent disease takes two forms that, together with
growth promotion, are termed “sub-therapeutic”:

a. Prophylaxis aims to prevent disease in high-risk
animals—such as those kept in disease-promoting IFAP
conditions—where no disease is known to be present. This
application looks similar in practice to growth promotion.
b. Metaphylaxis treats animal groups that
have been exposed to infection.

03

Therapeutic/treatment: Sick animals
receive antimicrobials.
FAIRR provides a helpful chart to illustrate the types
of applications, whether their use is routine, and how
appropriate they are from a judicious use perspective.

TABLE 2

TYPES OF ANTIMICROBIAL USE IN ANIMAL AGRICULTURE99
Treatment

Prevention (Metaphylaxis)

Prevention (Prophylaxis)

Growth Promotion

—

—

—

Administration to animals at
high risk of infectious disease
but with no current disease in
animal(s) or wider herd/flock.

—

Low dose administration.

—

Stimulates growth
and/or increases
feed efficiency.

—

Common under IFAP
conditions.

—

May also prevent
disease.

—

Use in practice is very
similar to growth promotion
as dosage is comparable.
Use can still have growthpromoting effects despite
not being named as such.

Treatment of
animals with
clinical evidence of
infectious disease.

—

Administration to a
group of animals that
have been in close
contact with clinically
infected animal(s).
No clinical evidence of
disease; disease likely
in incubation phase.

Non-routine

Non-routine

Routine

Routine

Judicious use
permits treatment.

Can be an appropriate tool
in judicious use policy.

Can be eliminated or reduced
using better welfare and
biosecurity practices.

Not medically necessary.

Source: FAIRR

98 FAIRR, “Feeding Resistance.”
99 This is a modified version of a table from FAIRR, “Feeding Resistance.” FAIRR followed the categorization from Tang et al., “Comparison of Different Approaches to Antibiotic Restriction
in Food-Producing Animals.”
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While the United States was the birthplace of the intensive
farming model, other global markets have since adopted
many similar practices, and their use of antimicrobials
has increased concomitantly. Now, U.S. and European
veterinary antibiotic manufacturers see emerging markets—
especially China, Brazil, Thailand, and India—as key growth
areas. Those countries already consume the largest global
share of antibiotics for animal husbandry and their use
is projected to increase as those countries intensify their
livestock farming operations and their citizens increase their
meat consumption. In Vietnam and China, the majority of
antibiotics used in animal husbandry are for prophylaxis and
growth promotion.100 No matter how strict any one country’s
AMR regulations may be, resistant pathogens have no respect
for national borders; thus, AMR risk persists unless and until
all entities involved employ proper stewardship strategies.

FACTORS OF URGENCY
While AMR has always been present, for many years it
seemed a relatively mild threat considering the flourishing
pipeline of new antimicrobials. The drugs methicillin and
flucloxacillin were produced in the 1950s in response to
the expanding resistance of staphylococcus aureus to
penicillin. At the time, chemicals capable of killing harmful
bacteria were easy to find. Almost as soon as methicillin
was clinically introduced, however, staphylococcus
aureus began showing signs of resistance, ultimately
giving rise to the modern hospital superbug methicillinresistant staphylococcus aureus (MRSA).101

The easily discoverable antimicrobials have now been found.
The last time scientists discovered a novel class of antibiotics
that would eventually make it to market was in 1984.102
Finding new chemicals that can work with the potency of
medicines such as penicillin has become progressively
harder. Modern medicine remains reliant on old drugs, and
these are increasingly compromised. Colistin—the drug of
last resort now compromised by resistant bacteria—was
discovered in the early 1940s. In January 2017, a U.S. Centers
for Disease Control (CDC) report concluded that a strain of
Klebsiella pneumoniae resistant to all 26 antibiotics approved
for use in the United States—including colistin—had killed
a Nevada woman in August 2016.103 Since then, antibioticresistant Klebsiella pneumoniae is increasingly implicated
in invasive infections worldwide with high mortalities.104
Currently, antibiotic-resistant typhoid—a disease that already
kills 100,000 people annually—is spreading worldwide.105
And as cases of “super gonorrhea”—a multi-drug resistant
strain of the sexually transmitted infection—continue to be
detected around the world, public health officials warn that
the infection may become untreatable once again.106 Mortality
and economic impacts were discussed earlier in this report.
The WHO’s Global Action Plan on Antimicrobial
Resistance107 highlights additional AMR costs
to farmers and the food industry:
For farmers, animal husbandry, and the food industry, the
loss of effective antimicrobial agents to treat sick animals
damages food production and family livelihoods. An additional
risk for livestock workers is exposure to animals carrying
resistant bacteria. For example, farmers working with cattle,
pigs, and poultry that are infected with methicillin-resistant
Staphylococcus aureus have a much higher risk of also being
colonized or infected with these bacteria. Food is one of
the possible vehicles for transmission of resistant bacteria
from animals to human beings and human consumption
of food carrying antibiotic-resistant bacteria has led to
acquisition of antibiotic-resistant infections. Other risks
for infection with resistant organisms include exposure to
crops treated with antimicrobial agents or contaminated by
manure or slurry, and farmyard run-offs into groundwater.

100 FAIRR, “Feeding Resistance.”
101 University of California, Berkeley, “Superbug, Super-Fast Evolution,” Understanding Evolution, April 1, 2008, https://evolution.berkeley.edu/evo-news/superbug-super-fast-evolution/.
102 “Researcher Explains Challenges in Finding Novel Antibiotics,” The Pew Charitable Trusts, February 18, 2021, https://pew.org/3bcUwN0.
103 Lei Chen et al., “Notes from the Field: Pan-Resistant New Delhi Metallo-Beta-Lactamase-Producing Klebsiella Pneumoniae — Washoe County, Nevada, 2016,” MMWR. Morbidity and
Mortality Weekly Report 66 (2017): 33, https://doi.org/10.15585/mmwr.mm6601a7.
104 Nontombi Marylucy Mbelle et al., “Pathogenomics and Evolutionary Epidemiology of Multi-Drug Resistant Clinical Klebsiella Pneumoniae Isolated from Pretoria, South Africa,” Scientific
Reports 10, no. 1 (2020): 1232, https://doi.org/10.1038/s41598-020-58012-8.
105 Chris Kay, “Antibiotic-Resistant Typhoid from Asia Is Spreading Worldwide,” Bloomberg, sec. Technology, accessed July 29, 2022, https://www.bloomberg.com/news/articles/2022-06-21/
antibiotic-resistant-typhoid-from-asia-is-spreading-worldwide?sref=oAmKviWU.
106 Sonja Pleininger et al., “Extensively Drug-Resistant (XDR) Neisseria Gonorrhoeae Causing Possible Gonorrhoea Treatment Failure with Ceftriaxone plus Azithromycin in Austria,”
Eurosurveillance 27, no. 24 (June 16, 2022): 2200455, https://doi.org/10.2807/1560-7917.ES.2022.27.24.2200455.
107 World Health Organization, “Global Action Plan on Antimicrobial Resistance,” January 1, 2016, https://www.who.int/publications-detail-redirect/9789241509763.
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MEDICAL IMPORTANCE: A DISTINCTION
WITHOUT A DIFFERENCE?
Antimicrobials used in animal husbandry have historically
been categorized based on whether they are intended only
for veterinary use—and thus (in theory) unimportant for
human health—or used in both animals and humans, in
which case resistance ostensibly poses greater concern
for human health. Many corporate stewardship regimes
focus on reducing the use of “medically important”
antimicrobials, on the assumption that “non-medically
important” drugs do not pose the same public health risks.
However, the situation is not as clean in practice. For
instance, colistin has historically been used predominantly
in livestock and poultry, but has since emerged as a lastresort treatment option for life-threatening infections in
humans.108 To complicate matters, an April 2016 study109
found that CAFOs exacerbate antibiotic resistance. Because
of their proximity to one another, livestock in CAFOs are more
susceptible to disease and infection, and CAFOs therefore
typically deploy more antibiotics than other models of animal
husbandry. The study showed that “in large swine farms
where antibiotics are used continuously in feed for growth
promotion and disease prevention, multidrug-resistant
bacteria are likely the norm rather than the exception.” The
researchers confirmed the presence of many partner genes:
resistance genes and mobile genetic elements found together.

Photo credit: Farm Sanctuary

Essentially, when one gene increased or decreased in
abundance, partner genes increased or decreased in
nearly identical fashion. In a process called horizontal
gene transfer, some of these partner genes can make
bacteria resistant to antibiotics that were not even fed
to the animals. These partner genes were likely present
in the same bacteria that were resistant to one of the
antibiotics that was fed to the pigs. So, when one antibiotic
is used, resistance to many antibiotics can increase.
A June 2022 study110 presented additional
evidence of this problem:
Horizontal gene transfer (HGT) plays a major role in
the dissemination of antimicrobial resistance genes
(ARG) among diverse bacterial populations…. This is a
potential concern as these resistant determinants can
be exchanged between human and animal pathogenic
microorganisms through direct and indirect contact.
The study found indications of rapid propagation of multi-drug
resistant bacteria via horizontal gene transfer. The scientific
community characterizes this as an alarming discovery,
and it may render meaningless the distinction of “medically
important” antibiotics. This, in turn, would have profound
implications for corporate antimicrobial stewardship.

108 Boudewijn Catry et al., “Use of Colistin-Containing Products within the European Union and European Economic Area (EU/EEA): Development of Resistance in Animals and Possible
Impact on Human and Animal Health,” International Journal of Antimicrobial Agents 46, no. 3 (September 2015): 297–306, https://doi.org/10.1016/j.ijantimicag.2015.06.005.
109 Timothy A. Johnson et al., “Clusters of Antibiotic Resistance Genes Enriched Together Stay Together in Swine Agriculture,” ed. Michael Gillings and Julian E. Davies, MBio 7, no. 2 (May 4,
2016): e02214-15, https://doi.org/10.1128/mBio.02214-15.
110 Poonam G Vinayamohan, Abraham J Pellissery, and Kumar Venkitanarayanan, “Role of Horizontal Gene Transfer in the Dissemination of Antimicrobial Resistance in Food Animal
Production,” Current Opinion in Food Science 47 (October 1, 2022): 100882, https://doi.org/10.1016/j.cofs.2022.100882.
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APPENDIX C:

ILLUSTRATIVE AMR GUARDRAIL
The following illustrative AMR guardrail is based on a joint pilot project among TSC, Jesus College, Cambridge,
and the Centre for the Study of Existential Risk at Cambridge University.111 We strongly emphasize that the
below serves strictly as an example. TSC has no intention of deciding on actual guardrail composition.

FOOD SECTOR
01

02

Company has a public commitment in place not to
use medically important112 antimicrobials in animal
husbandry or aquaculture for routine, growth promotion,
or prophylactic purposes by the end of 2025—
company will reserve such antimicrobials exclusively
for disease treatment in sick animals; company’s
capital expenditure plan reflects this commitment.
Company has a public commitment in place not
to use any antimicrobials in animal husbandry
or aquaculture for routine, growth promotion, or
prophylactic purposes by the end of 2030—company
will reserve such antimicrobials exclusively for
disease treatment in sick animals; company’s capital
expenditure plan reflects this commitment.

03

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 AMR, including direct or indirect
(through organizational membership or otherwise)

ANIMAL AND AQUACULTURE
HEALTH COMPANIES
01

Company has a public commitment in place to remove
growth promotion and prophylaxis from the indications
for use on all medically important antimicrobials in all
geographies in which it operates by the end of 2022.

02

Company has a public commitment in place to
remove growth promotion and prophylaxis from
the indications for use on all antimicrobials in all
geographies in which it operates by 2025.

03

Company has a process in place to bring suppliers and
producers that have failed to meet Good Manufacturing
Practice (GMP) standards in the most recent 10 years
into compliance. Company publicly discloses the
identities of its antimicrobials suppliers and Active
Pharmaceutical Ingredient producers and whether
those suppliers’ and producers’ factories have failed
to meet GMP standards in the most recent 10 years.

04

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 AMR, including direct or indirect
(through organizational membership or otherwise)
contributions to any politician or organization supporting
politicians or policies that oppose such efforts.

05

Company does not source from any companies that
violate the above guardrails, which apply to the entire
value chain and all animal species, terrestrial and aquatic.

06

Company does not provide services or financing/
underwriting to activities that violate the above guardrails
and will not sell assets to or merge with any company
that does not enforceably adhere to the same.

contributions to any politician or organization supporting
politicians or policies that oppose such efforts.

04

Company does not source from any companies
or producers that violate the above guardrails,
which apply to the entire value chain and all
animal species including fish and sea life.

05

Company does not provide services or financing/
underwriting to activities that violate the above guardrails
and will not sell assets to or merge with any company
that does not enforceably adhere to the same.

111 “Pilot Guardrails for Universal Owners,” 2021, https://theshareholdercommons.com/wp-content/uploads/2021/11/Pilot-Guardrails-November-2021.pdf.
112 As we noted in Appendix B, the notion of medical importance may prove to be a red herring. Guardrails are dynamic by their nature, and should evolve as circumstances and
evidence warrant.

36

HUMAN HEALTH COMPANIES113
01

Company has decoupled its sales agents’ bonuses,
remuneration, and all other financial and non-financial
incentives from sales volumes of antimicrobials.
Future iterations of this guardrail may eliminate the
use of a sales force to promote antimicrobials.

02

Company publishes raw AMR surveillance data.

03

Company publishes and follows a stewardship
program for all new and injected antimicrobials.

04

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 AMR, including direct or indirect
(through organizational membership or otherwise)
contributions to any politician or organization supporting
politicians or policies that oppose such efforts.

05

Company adheres to the Industry AMR Alliance
manufacturing and discharge standards and
publishes the discharge standards, discharge
measurements, and actions taken.

06

Company does not source from any companies
that violate the above guardrails, which apply to
the entire value chain and all animal species.

07

Company does not provide services or
financing/underwriting to activities that
violate the above guardrails and will not sell
assets to or merge with any company that
does not enforceably adhere to the same.

113 The first three elements of this section are drawn from Access to Medicine Foundation, “Antimicrobial Resistance Benchmark 2021,” 2021, https://accesstomedicinefoundation.
org/amr-benchmark.
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APPENDIX D:

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

GUARDRAILS ARE THE JOB OF
GOVERNMENTS, NOT PRIVATE ACTORS.
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 AMR.
In an ideal world, government could fully perform the
function of setting limits that prevented companies
from seeking profit through antimicrobials overuse.
But we do not live in such a world: As Appendix B
describes, the conditions for AMR proliferation have
gone unchecked, and indeed have been fostered by
regulatory support for unsustainable farming models.
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 AMR, where harm compounds with
every newly resistant pathogen, 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.

OBJECTION NO. 2:

INVESTORS WILL NOT PROTECT THE
MOST VULNERABLE POPULATIONS.
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 AMR really address the needs
of impoverished populations who are most vulnerable to
poor health care and unregulated farming practices?
It is true that the health interests of diversified shareholders
and the global population generally are not fully aligned.
Nevertheless, the overlap is significant: the threat to long-term
portfolio values from the productivity losses and declining
health outcomes that accompany human suffering caused
by AMR give diversified shareholders a purely financial
incentive to protect a public health system from risks that
threaten some of the world’s most vulnerable populations.114
This is not surprising, because both human prosperity and
the intrinsic value of the global economy rely on the public
health system. Those who seek health equity can use
these overlapping interests as a lever to protect vulnerable
populations by advocating for shareholder-determined
guardrails that also protect diversified shareholders.

114 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
portion of AMR. 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 public health 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 few decades have featured a collective failure
to address the threat of AMR and we remain on a
dangerous trajectory that could have been prevented
with earlier action. Given the demonstrated limits of
current shareholder AMR activism and regulation,
it is now diversified shareholders’ responsibility to
implement guardrails to protect their own portfolios.

115 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.115
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