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Executive
summary

Antimicrobial resistance (AMR) occurs when pathogens withstand
medicines that were specifically designed to eliminate them.!

The World Health Organization (WHO) identifies AMR as a critical threat to
global health, with resistance rising to dangerously high levels worldwide.
This trend affects public health across all demographics, making infections
like pneumonia, tuberculosis and blood poisoning increasingly challenging
and sometimes impossible to treat.

This guide provides an introduction to investment risks and opportunities
tied to AMR. For investors, AMR underscores the urgent need for
innovation in new antibiotics and alternative treatments, presenting both
significant risks and potential opportunities across the investable universe.
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Key findings

The implications of AMR are significant, posing systemic
risks. AMR transcends borders, with worsening resistance
rates in low- and middle-income countries (LMICs) and
posing a risk to high-income countries (HICs) as well. This
underscores the necessity for holistic, global solutions to
tackle the issue. By supporting sustainable practices and
companies that are actively combating AMR, investors can
contribute to global health solutions while mitigating the
financial risks associated with this growing crisis.

Though antibiotics have significantly reduced human
deaths and illness from infections, boosted agricultural
production and extended livestock longevity while
reducing costs, their misuse and overuse have led to the
rise of AMR.

Coordinated global action is needed. As of 2022, AMR has
been responsible for more deaths (1.27 million annually)
than HIV/AIDS, malaria or most cancers. By 2050, AMR
could lead to an estimated USD 1 trillion in additional
healthcare costs, a 3.8% loss of global gross domestic
product (GDP), and approximately 10 million deaths per
year (11% of global deaths).

Effective AMR containment strategies can yield
substantial savings in both human and animal health
sectors. Every dollar invested in infection prevention
and control could save USD 1.10 - 1.30 in healthcare
costs. For animal health, reducing antibiotic expenses
can save USD 500 to USD 1,000 per farm annually, with
additional savings from fewer veterinary consultations
and increased productivity gains.

Developing a new antibiotic can cost more than USD 1
billion and takes 10 to 15 years, but prevention and control
of human morbidity and mortality can offset these costs.
Introducing 18 antibiotics over 30 years could prevent 1.2
million deaths in the G7 and EU, offering investment return
multiples ranging from 11-fold in the U.K. to nearly 28-fold
in the U.S. and Japan.

- Current AMR research is marked by an urgent
need for novel antimicrobials, but the pipeline for
innovative drug candidates remains sparse. As of
December 2023, 97 products (57 antibiotics and
40 non-traditional antibacterials) were in clinical
development, yet this is insufficient to tackle the
growing AMR challenge.
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Most investments focus on basic research and early
discovery phases, with significant gaps in funding for
therapeutic and preventative alternatives such as vaccines.

Small companies, which contribute 81% of antibacterial
therapeutics in clinical testing, face significant funding
gaps compared with other conditions like oncology.
Despite initiatives like the AMR Action Fund, which aims
to bring up to four new antibiotics to patients by 2030,
more investment is needed to meet demand and foster
innovation.

While push funding — in which donors pay for research

& development (R&D) through grants and bear the
development risk — for AMR R&D has surged, additional
annual funding of USD 250 million to USD 400 million is
needed. Early-stage investments, like the PACE Initiative,
support high-risk basic research, while late-stage
investments, exemplified by CARB-X and the AMR Action
Fund, target advanced clinical trials. Regulatory incentives
and market-based mechanisms, such as the U.K.’s
subscription model and the proposed U.S. PASTEUR Act,
provide financial reasons for companies to invest in R&D.

Investors have a unique opportunity to engage with
investees to drive both individual and macro-level changes
in combating AMR.

- They can support regulation, incentivize research
and development, and clarify sector roles and
responsibilities.

- By working collaboratively, investors can address
existing gaps and promote sustainable practices.
Understanding the economic impact, integrating AMR
into investment decisions and supporting research
and innovation are crucial. Investors can encourage
sustainable operational practices and engage in
multi-stakeholder initiatives like the Investor Action
on AMR (IAAMR), which aims to build an AMR
investor community and galvanize action to counter
development of AMR.



AMR creates
financial ris

AMR occurs when pathogens withstand medicines that were specifically
designed to eliminate them. Resistance renders common antibiotic
treatments ineffective and increases the risk of the spread of infectious
diseases (and related morbidity and mortality).

Globally, resistance to antibiotics routinely used to treat common bacterial infections has
increased. The trend of increasing resistance has also been observed for illnesses such as
tuberculosis, Human Immunodeficiency Virus (HIV), malarial parasites and fungal infections.2

AMR is a natural process that results from genetic changes in pathogens. However, human
activity, particularly the misuse and overuse of antimicrobials to prevent, control and treat
human, animal and plant infections, is the primary driver of rising AMR. The lack of effective
disease prevention and infection control in healthcare facilities and farms also plays a part. Waste
from humans, animals and plants that have been treated with antimicrobials and effluent from
antimicrobial manufacturing and wastewater treatment plants are also sources and transmission
routes that create environmental hotspots of AMR.
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The threat to lives and livelihoods

AMR is a severe global health threat, causing
1.27 million deaths annually and contributing to
an additional 3.7 million deaths. Most of these
occur in LMICs, which account for about 90%
of direct AMR deaths and more than 99.5% of
AMR-related deaths in children under 5. As of
2022, AMR fatalities surpassed those from HIV/
AIDS, malaria and most cancers.?

The World Health Organization has highlighted alarming
resistance rates, at 42% for E. coli and 35% for MRSA
(methicillin-resistant Staphylococcus aureus).* Despite lower
per-capita antibiotic use, LMICs have higher AMR rates

than HICs.® LMICs often experience more unregulated or
inappropriate antibiotic use, thanks to access constraints often
experienced in these countries.

AMR, like climate change, is a global issue, with rising
resistance rates in developing economies posing risks to
developed economies. This underscores the urgent need

for comprehensive, worldwide solutions. For investors, AMR
presents significant risks as well as opportunities, particularly in
the development of new antibiotics and alternative treatments.

Environmental Contamination
Improper disposal of antibiotics can
lead to environmental contamination,
posing long-term risks to
ecosystems and human health

Public Health

AMR poses a direct threat to public
health, potentially leading to loss of
workforce productivity and increased
absenteeism

R&D Costs

Pharmaceutical companies face
increasing pressure to develop new
antibiotics, which is expensive and
time-consuming

Drug Pipeline

The failure of existing drugs due to
resistance can lead to reduced
revenue and loss of market share

Key Investment

Decisions

Insurance Costs

Insurers may face higher payouts,
leading to increased premiums and
reduced profitability

Treatment Costs

The rise in AMR leads to higher
healthcare costs as more expensive
and prolonged treatments become
necessary
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Economic Burden

The overall economic burden of
AMR, including healthcare costs and
productivity losses, can slow
economic growth

Trade Barriers

Countries with high AMR levels may
face trade restrictions, affecting the
export of agricultural and
pharmaceutical products

Reputational Risk

Companies failing to address AMR
issues might face reputational
damage, impacting their value

Market Volatility

The uncertainty and potential for
outbreaks of resistant infections can
lead to market volatility



The threat to livestock

Escalating antibiotic resistance in livestock
and aquaculture is a growing concern for the
food supply-chain landscape. Currently, 73%
of global antimicrobial sales are for livestock.
This trend threatens future antibiotic efficacy,
potentially affecting livestock productivity and
profitability.®

In cattle, diseases such as bovine respiratory disease are
showing high levels of resistance, while in poultry, antibiotic-
resistant strains of Salmonella, E. coli and Campylobacter

are causing stunted growth, early culling and higher mortality
rates.”® In aquaculture, the rise of “super-resistant” bacteria
complicates treatment and persists at farming sites even after
antibiotic use stops.®

Stricter regulations on antibiotic use
in agriculture may increase
compliance costs and affect the
bottom line for agribusinesses

Regulatory
Impact

Intensive systems of production exacerbate these issues.
Lack of enforcement, poor hygiene and widespread
unregulated antibiotic use all contribute to higher rates of
antimicrobial resistance.!” For global investors, this presents
both challenges and opportunities, highlighting the need for
innovation in sustainable farming practices and alternative
treatments.

Addressing AMR requires coordinated global efforts,
presenting both risks and opportunities for investors. By
supporting sustainable practices and companies that are
actively combating AMR, investors can contribute to global
health solutions while mitigating financial risks associated with
this growing crisis.

There is an opportunity to invest in
companies that prioritize sustainable
farming practices and are proactive in
addressing AMR, potentially offering
long-term value and resilience against
regulatory changes

Sustainability
Initiatives

Key Investment

Considerations

Increasing antimicrobial resistance in
livestock and aquaculture can lead
to increased mortality rates and
reduced productivity, impacting the
profitability of livestock industries

Agricultural
Sector Risks

Disruptions in the food supply chain
due to rising AMR can impact
companies involved in food production,
processing, and distribution, leading to
potential market volatility.

Supply Chain
Stability

Health & Wealth
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Exposure,
risk & impact

Almost 10% of global equity markets, or USD 14.6 trillion,
is estimated to be exposed to AMR-related risks. Based
on enterprise value (including cash), developed market
companies are more exposed than their emerging market
peers, on a valuation basis.

In absolute valuation terms, the U.S. investable companies
universe is more exposed relative to any other region,
followed by European companies. While market and
economic risks are skewed toward the developed world, the
health impacts are more prominent in developing nations.
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Assets exposed to AMR related risks

Exhibit 1: Enterprise value including cash (EVIC) exposed to AMR risks
- expressed as a percentage of the investable companies universe per region

Europe

12%

 af

Enterprise Value
Including Cash (%)

— 3.2

12 USD trillion
10.7 7.0
USD trillion USD trillion
10 [ 14.6
USD trillion 0.04
USD trillion
0.4
8 [ USD trillion
6 [ 2.4
USD trillion
0.7
USD trillion
4
>
0
Europe Developed USA Global Africa India Emerging China
Markets Investable Markets
Universe of
Companies
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Notes: Proportion of EVIC of each index derived
from companies in the agricultural products and
services, packaged foods and meats, food retail,
restaurants, healthcare facilities, life & health
insurance, managed healthcare, pharmaceuticals,
biotechnology and life sciences tools and services
GICS sub-industries.

Source: MSCI Sustainability Institute, June 18, 2024
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Economic impact

According to World Bank estimates, by 2030,
AMR could cause annual GDP losses ranging
from USD 1 trillion to USD 3.4 trillion. By 2050,
these losses could lead to a 3.8% reduction in
global GDP, alongside an additional USD 1 trillion
in healthcare costs.?

Developing countries may be particularly hard hit by 2050,

potentially facing a 5% to 7% reduction in GDP. This could
result in a cumulative global economic impact ranging from
USD 100 trillion to USD 210 trillion.™

The overuse and misuse of antibiotics can also affect trade.
Import bans due to indiscriminate antibiotic use and the
presence of resistant pathogens can disrupt global supply
chains. For example, 87% of global shrimp farming occurs in
low- and middle-income countries in Asia. India exports half
of its shrimp to the U.S., however, the U.S. Food and Drug
Administration (FDA) frequently rejects these imports due to
the detection of prohibited antibiotics or the presence of AMR.
In January 2019, the FDA rejected 15% of shrimp shipments
from India, and in 2021 it imposed a ban on the importation of
raw shrimp from several other Asian countries.’ Such import
restrictions can extend across products, resulting in global
food trade disruptions.
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Health impact

AMR was directly responsible for 1.27 million
deaths worldwide in 2019, accounting for 2% of
total global deaths.™

AMR also contributed to 4.95 million additional deaths that
year. If not adequately controlled, AMR is projected to cause
approximately 10 million deaths annually by 2050, representing
an estimated 11% of global deaths.™

In LMICs, antibiotic-resistant bacteria led to a 58% increase in
mortality rates from bloodstream infections, doubled the odds
of Intensive Care Unit (ICU) admissions, extended hospital
stays by an average of one week and increased direct medical
costs by about USD 12,000 per case.'® In 34 OECD and EU/
EEA countries, resistant infections resulted in annual costs
exceeding USD 28.9 billion and an additional 32.5 million
hospital days, primarily due to prolonged hospitalizations.'” In
the U.S., the CDC estimates that AMR costs USD 55 billion
annually, with USD 20 billion attributed to healthcare expenses
and USD 35 billion to lost productivity.'®

Chronic-disease and cancer patients are particularly vulnerable
to infections, including those caused by resistant bacteria,

due to their compromised immune systems. Furthermore,
antibiotics are critical in controlling infections during standard
medical procedures such as surgeries. Consequently, AMR
may adversely affect the sales of non-antibiotic medications
targeted at immunosuppressed patient groups (e.g., oncology,
diabetes) and medical devices requiring surgical procedures.
Investors should consider the significant financial and public
health implications of AMR. As resistance continues to rise, the
burden on healthcare systems and the associated costs are
likely to escalate, potentially affecting various sectors, including
pharmaceuticals and insurance segments.

Exhibit 2: Number of direct deaths caused by AMR by region (World Bank income classification)

1,000,000

500,000

»

"o

Note: Direct deaths from AMR refers to fatalities
that occur as a direct consequence of infections
caused by bacteria, viruses, fungi or parasites
that have developed resistance to antimicrobial
treatments.

* Includes deaths due to other diseases, accidents
and natural causes

Source: McDonnell, Anthony, Katherine Klemperer,
Morgan Pincombe, Rachel Silverman Bonnifield,
Prashant Yadav, and Javier Guzman. “A New
Grand Bargain to Improve the Antimicrobial
Market for Human Health.” Center for Global
Development, 2023.

I wvics [ Sub-Saharan Africa HICs
COUNTRY GROUP TOTAL DIRECT DEATHS FROM AMR % OF TOTAL DEATHS FROM ALL CAUSES*
High-income countries 141,000 1.1%
Low- and middle-income countries 1,129,000 2.7%
Sub-Saharan Africa 317,500 2.4%
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Livestock and environmental impact

The World Organization for Animal Health
(WOAH) reported a 2% increase in global
antibiotic use between 2019 and 2021.%°
By 2030, antimicrobial usage in animals is
projected to rise by 8%.%

This increase has serious implications, particularly in the pig
industry, where antimicrobial-resistant swine dysentery is
becoming more prevalent. Traditional antibiotics are proving
ineffective, leading to the use of alternatives such as WHO-
classified medically important pleuromutilins.?! However,
emerging resistance to these drugs could result in significant
livestock losses, with outbreaks reporting up to 90% morbidity
and 30% mortality rates in weaned pigs.??

Exhibit 3a: AMR opportunities

The World Bank estimates that AMR and its economic
repercussions could reduce global livestock production by
3% to 8% by 2050. In LMICs, this reduction could reach 11%
if AMR trends continue unchecked.?®* AMR transmission is a
concern due to the proximity of humans and food-producing
animals on farms.2

The presence of antibiotic residues and resistant bacteria in
retail meat, eggs and dairy heighten the risk of AMR transfer
through consumption. Additionally, food-producing animals
that have been treated with antibiotics produce millions of tons
of manure daily. This is often used as crop fertilizer, potentially
spreading antibiotic residues and AMR through soil, water, air
and, ultimately, to plants and animals.®

Funding for research and
development of novel
antimicrobials, vaccines,
diagnostics, surveillance
capabilities, and other
alternatives particularly for
small-cap companies

Pharmaceuticals

[AHENIE]

Biotechnology

Opportunities

Life Sciences

R&D collaborations
with academia to
expand company’s
research pipeline

Source: MSCI Sustainability Institute, Apr. 2, 2024
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Growth and revenue
opportunities tied to
expansion in
underserved markets

Tools and
Services
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Exhibit 3b: AMR risks and impacts by sub-industry

GICS SUB-INDUSTRY

IMPACT

FINANCIAL RISKS

Agricultural products and services

Packaged foods and meats

Development of AMR in animals and
plants

Environmental pollution due to
antimicrobial effluents

Development of AMR in consumers
& end-users due to antibiotics and
resistant bacteria present in the food
supply chain

Food retail and restaurants

Own operations - Development of AMR
due to antibiotics and resistant bacteria
present in the food supply chain

Veterinary cost increases due to AMR

Costs of compliance with regulatory
demands on antibiotic use in animals,
levels of antibiotics in the food supply
chain, and reduction of antimicrobial
presence in effluents

Export restrictions or bans for non-
compliance with national regulations
on antimicrobial content in food supply
chain

Fines and loss of license to operate due
to non-compliance with regulation

Market share loss due to reduced
demand for antibiotic-treated animal
protein

Productivity loss and supply chain
disruption due to increased morbidity
and mortality caused by AMR outbreaks

Higher insurance premiums due to AMR
risks in own operations and supply chain

Healthcare facilities

Development of resistant infections
in patients due to misuse and over
prescription of antibiotics

Environmental pollution due to
improperly treated hospital waste and
antimicrobial effluents

Increasing healthcare costs due

to increased costs of patient care
(length of hospital stay and intensity of
treatment) and higher cost of backup or
reserve antimicrobials

Reduced productivity due to increased
morbidity and mortality caused by AMR
outbreaks

Increased insurance premiums due to
AMR risks in own operations

Pharmaceuticals (including veterinary
pharmaceuticals)

Biotechnology

Life sciences, tools and servcies

Development of resistant infections in
patients and animals due to misuse and
overprescription of antibiotics

Environmental pollution due to
antimicrobial effluents

Reduced sales of non-

antibiotic therapeutics aimed at
immunosuppressed patient groups
(e.g. oncology, diabetes) and medical
devices required for surgery

Costs of compliance with regulatory
demands regarding antibiotic
stewardship and reduction of
antimicrobial levels in effluents

Fines and loss of license to operate due
to non-compliance with regulation

Life and health insurance

Managed healthcare

Increased cost and frequency of claims
due to increased AMR-related mortality
and morbidity

Unexpected claim surges due to AMR
outbreaks

AMR’s detrimental impact on
investment portfolios

The Global Industry Classification Standard (GICS) is the global industry classification standard jointly developed by MSCI and S&P Global Market
Intelligence. “Global Industry Classification Standard (GICS®)” is a service mark of MSCI and S&P Global Market Intelligence.

An Investor’s Guide to Antimicrobial Resistance
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Research &
Development
andscape

Current AMR research is marked by an urgent need
for novel antimicrobials to address rising resistance;
however, there is a notable dearth of innovative drug
candidates in the research pipeline.
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Current R&D status

As of December 2023, there were fewer than a
hundred products in clinical development for
priority pathogens, with a roughly equal split of
antibiotics and non-traditional antibacterials.?
Among these, just 12 antibiotics meet at least
one of the four criteria for innovation.?” Despite
these developments, the current clinical
pipeline and recently approved antibiotics are
insufficient to address the escalating challenge
of antimicrobial resistance.?®

The active R&D pipeline for antibiotics significantly lags behind
other conditions such as cancer, neuropsychiatric disorders
and other non-communicable diseases. In fact, no new
antibiotic classes have been discovered since the 1980s.2°
Although the FDA approved 164 direct-acting antibacterial
new chemical entities (NCEs) from the early 1900s to 2019,
innovation has slowed considerably, with only one new
molecular target NCE approved between 1987 and 2022.3°

Small companies are leading the charge in innovation,
accounting for 81% of antibacterial therapeutics in clinical
testing. However, investment in this sector is lagging, with
antibacterial-focused biopharma receiving significantly less
funding than other areas such as oncology. Additionally, clinical
trial initiations for antibacterial NCEs have decreased by 33%

in recent years, indicating a worrying trend for the future of
antibacterial drug development.®!

New vaccines may target specific population groups, such as

patients undergoing surgery, to lower infection rates among
these high-risk groups rather than the entire population.3?

An Investor’s Guide to Antimicrobial Resistance

Challenges and potential solutions

According to the Access to Medicine Foundation, the antibiotic
development landscape is in decline due to commercial
viability concerns, leading to a scarcity of new treatments for
priority pathogens. This leaves global populations vulnerable to
severe drug-resistant infections.

However, there are promising late-stage clinical development
projects led by entities such as GSK, F2G, Innoviva, Venatorx
and Pfizer, which could potentially provide treatments for these
infections. These initiatives could significantly affect a wide
range of patients globally.3?

Investor implications

For investors, the antibiotic development sector presents

both challenges and opportunities. While the current state of
innovation and funding is concerning, the high unmet need for
effective treatments of drug-resistant infections underscores
the potential for significant returns on investment. Companies
that can bring new and effective antibacterial therapies to
market will not only address a critical global health issue

but also stand to gain substantial market share in a field

with limited competition. Investors should closely monitor
advancements and support innovative projects that promise to
address the growing AMR crisis, as these efforts are crucial for
the future of global healthcare.

Most companies in the Biotechnology and Pharmaceuticals
industry (constituents of the MSCI ACWI IMI, as of June 19,
2024) have not acknowledged AMR as a public health risk
and are not conducting R&D in this area. This highlights the
potential gap in the response to antibiotic resistance by the
biopharma sector despite AMR evolving as a significant risk
and an area for potential opportunities.
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Exhibit 4: Biotechnology and pharmaceutical industry constituents of the MSCI ACWI IMI (n=549)

Acknowledge the risk of AMR
as a public health risk theme

o
Biotechnology 2%

310 companies 7 companies

14%

34 companies

Pharmaceuticals

239 companies

Source: MSCI ESG Research, as of June 19, 2024

Exhibit 5: Mismatch between share of Phase Il and Phase lll clinical trials and
global burden of disease for bacterial infections (N=13,605)

1.8%

98.2%
Share of
clinical trials

15.7%

84.3%
Share of
disease burden

18

Conducts R&D to
address AMR

3%

8 companies

14%

34 companies

. Bacterial infections

[l Other ilinesses

Note: Outer circle shows the share of clinical
trials dedicated to other illnesses versus
bacterial infections, inner circle shows the
share of disease burden.

Source: McDonnell, Anthony, Katherine
Klemperer, Morgan Pincombe, Rachel
Silverman Bonnifield, Prashant Yadav, and
Javier Guzman. “A New Grand Bargain to
Improve the Antimicrobial Market for Human
Health.” Center for Global Development, as of
Aug. 21, 2023.
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Exhibit 6: WHO Antibacterial pre-clinical pipeline review

Number of antibacterial
drug candidates

Number of antibacterial
drug candidates
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[l Total Number of Antibacterial Drug Candidates

\ \ | %
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Phase 1 Phase 2 Phase 3 . Pre-registration

Sources: “Trend Analysis of Antibacterial Agents in the Pipeline (2017 - 2023),” World Health Organization, June 2024. “Antibacterial Products in
Clinical Development for Priority Pathogens,” World Health Organization, June 2022.
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Funding for AMR R&D

Current AMR funding overwhelmingly focuses
on human health, which received approximately
85% of total funding between 2017 and 2024.3
Animal health came a distant second with below
10% of funding devoted to this segment.

Public and private non-profit investments for AMR were chiefly
focused on basic research which includes both fundamental
scientific research and research geared towards product
development (approximately 29% of total R&D investments

in AMR).?® The gap between therapeutic and preventative
alternatives is widening with approximately 22% of total
investments going to therapeutics and just 7.9% of investments
towards vaccines and other preventive measures.® Similarly,
diagnostics accounted for approximately 7.4% of total
investments in AMR. Funding focused overwhelmingly

on bacteria accounting for approximately 90% of total
investments. Fungi and other agents including viruses had the
remaining 10% split evenly between these two categories.
Nearly 63% of funding focused on the early discovery phase
of product-related research including preclinical stages.
Development and trials took up the remaining funding.®”

Exhibit 7: Funding for AMR R&D

Total investments
in USD millions

2500
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2017
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20

The AMR Action Fund, the world’s largest public-private
partnership investing in the development of new antimicrobials,
aimed to bring up to four new antibiotics to patients by 2030.
However, despite amassing USD 1 billion for investment to
address AMR, the amount was still deemed insufficient to meet
current demand and to innovate for meeting future demand.®

Innovators at small and medium-sized enterprises (SME) face
financial ‘valleys of death’ until they secure investments to
progress through the product development cycle. The lack of
funding stalls development and may result in SME bankruptcy
which results in the loss of a potential new drug. Examples
include Achaogen and Melinta Therapeutics, both companies
focused on the development of novel antibacterial agents

and declared bankruptcy in 2019. To address the challenges,
SMEs need a consistent financial and policy environment.
This may include market entry rewards for successful product
development or subscription models where governments
provide regular payments in exchange for a guaranteed
product supply. Additionally, regulatory changes are needed to
streamline the approval of new products.®

. Environment
Animal
Plant

. Human

Notes: Years with asterisks are estimates.
Source: Global AMR R&D Hub Dashboard,
“Investments in AMR R&D,” Accessed June
14, 2024.

2023 2024
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Economic case
Or tnvestment

Developing new antimicrobials is expensive

and can offer low returns.*® While the estimated
failure rate (95%) and the costs for research and
development of antibiotics remain comparable
to those of products targeting other disease
areas, the antibiotics market faces some unique
challenges that can limit its profitability.*' 42
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Profitability challenges

e Akey challenge in tackling AMR is the lack of
financial incentives for manufacturers to invest in new
antimicrobials. This is partly because antimicrobial use
needs careful stewardship to maintain effectiveness, which
makes volume-based sales with its associated profits
inappropriate.** New antibiotics are primarily reserved for
the treatment of resistant infections (‘kept on the shelf’)
and are used sparingly and as a last resort. As a result,
they have low unit sales but lifesaving implications.

e Discovery of new antibiotics and the complexity of
antibiotic development and clinical trials also present
challenges.* In contrast to orphan drug developers,
antibiotic developers cannot use high unit-pricing
strategies due to clinical trial design (difficulty in
establishing superiority of newer antibiotics, as resistance
is not extremely widespread yet) and reimbursement
structures that reward prescribing cheaper antibiotics.*®

e Antibiotics have a limited lifespan due to the emergence of
drug resistance in contrast to most other drugs. Further,
the duration of use of such drugs is short, compared with
the use of drugs for non-communicable diseases such as
diabetes.*

e The value of an antibiotic to patients and society at large
is not aligned with its profitability. Standard cost-benefit
modeling methods may not fully capture the true value of
antimicrobials, as these methods often focus on immediate
costs and benefits, such as the price of the drug and its
effectiveness in treating a specific infection. They may
not account for the broader societal benefits of having
effective antimicrobials available, such as prevention of
the spread of resistant infections, or enabling medical
procedures like surgery that rely on effective infection
prevention. As a result, current methods may undervalue
antimicrobials, particularly in terms of protecting
public health. This can lead to underinvestment in the
development of new antimicrobials, which contributes to
the challenges of AMR.

The combination of low per-unit sales and low cost per unit
led to an exodus of large pharmaceutical players from the
antibiotics market. Small and medium-sized companies
accounted for approximately 90% of new antibiotics in
development as of 2019.4” These companies struggle to finance
their products in the late clinical stages of drug development
and at the regulatory approval phase.® The absence of a
profitable market and limited development pipelines pose
significant challenges to investment in combating AMR.
However, AMR’s impact on asset values can lead to systemic
risks across various industries.

Potential Savings from AMR containment

Potential savings exist from effective AMR containment
strategies: In the human health sector, each 1 USD allocated
to investments in infection prevention and control could yield
USD 1.10 to USD 1.3 0 in savings in healthcare expenditure,
depending on the type of intervention and setting.*®

In terms of animal health, reductions in antibiotic expenses
were estimated to save approximately USD 500 to USD

1,000 per farm annually.>® Fewer veterinary consultations and
treatments would save between USD 200 and USD 500 per
case.® Reduced mortality would save between USD 10 to USD
20 per animal.

An Investor’s Guide to Antimicrobial Resistance

Cost-effectiveness of investing in AMR prevention and
control

R&D costs: On average, it can take 10 to 15 years and cost
more than $1 billion to develop a new antibiotic. The mean
estimated R&D outlay for antibiotics is over $300 million, but
when accounting for opportunity costs and the price of failure,
it can increase to $1.3 billion per drug.%

Prevention and control costs

The attributable cost of resistant infection ranges from USD
2,371 to USD 29,289 (adjusted for 2020 price) per patient
episode; the mean excess length of hospital stay is 7.4 days,
the likelihood of death for patients with resistant infection was
1.844 and readmission was 1.492.5

Returns on investment in AMR solutions

The introduction of 18 antibiotics over 30 years, with a total
commitment of USD 4.5 billion for each drug, would prevent
almost 1.2 million deaths in the G7 and the E.U. alone. The
return on investment would be substantial, ranging from an
11-fold return in the U.K. to an almost 28-fold return in both the
U.S. and Japan over a 30-year period.>
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Investment
opportunities

AMR was a significant public health threat even before

the COVID-19 pandemic, which exacerbated the issue by
accelerating antibiotic misuse. Investors, having reassessed
their strategies in light of COVID, must now recognize the
potential impact of AMR on their investments. They are uniquely
positioned to leverage their influence to protect societies,
economies and the long-term value of their portfolios.

By supporting initiatives to combat AMR, investors can drive
substantial change by capitalizing on opportunities for strategic
investments through innovative finance models and funding
coalitions. Blending different sources of capital can create a
more robust investment landscape.

Exhibit 8: Three pillars of opportunity — factors needed for a
sustainable antimicrobial market

Stewardship

Ensuring access Protection against R&D to keep pace
to new and overuse and with resistance
existing products inappropriate use build-up

Source: McDonnell, Anthony, Katherine Klemperer, Morgan
Pincombe, Rachel Silverman Bonnifield, Prashant Yadav, and Javier
Guzman. “A New Grand Bargain to Improve the Antimicrobial Market
for Human Health.” Center for Global Development, 2023.

Furthermore, investors may leverage growth opportunities

in emerging markets and LMICs. These regions offer a
conducive environment for clinical trial enroliment that
enables relevant populations to benefit from testing.
Partnerships with organizations, such as SECURE, can ensure
increased access to antimicrobials in these regions as well.*®
Commercialization plans need to be coupled with access
planning frameworks in LMICs.
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Current scenario for AMR funding

The pharmaceutical industry has seen a surge in push funding
for antimicrobial R&D. However, the WHO and the Global AMR
R&D Hub have reported that small biotech companies and
research groups require additional push funding to replenish

a weak clinical pipeline. It is estimated that the annual push
funding is less than USD 200 million, and an additional annual
push funding amount of USD 250 million to USD 400 million is
still required to bridge the current gap.5®

The following approaches may be employed to encourage
the R&D of new antibacterial agents:

Investment in research: Early-stage investment is crucial for
supporting the basic research necessary to discover novel
therapeutics. This phase often requires significant funding, as it
involves high-risk basic science that may not lead to immediate
commercial products. Governments and private entities can
provide grants and venture capital and can establish public-
private partnerships to fund this early research. An example

of early-stage investment is the Pathways to Antimicrobial
Clinical Efficacy (PACE) Initiative, backed by an investment

of approximately USD 18.75 million each from Innovate UK
and LifeArc. This initiative aims to bolster the pre-clinical AMR
pipeline by funding U.K.-based early-stage R&D projects in
medical discovery and diagnostics.

Investment in development: Late-stage investment targets
the phase of advanced clinical trials and regulatory approval
processes. Strategic alliances and partnerships, such as those
fostered by CARB-X, a global partnership funding late-stage
antibacterial development projects, are examples.
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CARB-X, since its inception in 2016, has allocated USD 398.2
million to product developers for 92 R&D initiatives. The AMR
Action Fund, a global alliance of biopharma companies,
philanthropic contributors and multilateral development banks,
anticipates investing more than USD 1 billion in small biotech
firms’ projects over the coming decade. Europe’s largest
public-private collaboration, New Drugs for Bad Bugs, made
investments in eight projects (for a total of USD 710 million)
between 2013 and 2021.5"

Funding may also seek to address other aspects of AMR
prevention such as stewardship and preventative products
and services. These include preventative alternatives to
antimicrobials for food-producing animals such as diagnostic
tools, gene editing to prevent disease, teat sealant medication
and vaccine (bacterial and viral) development.® In addition,
alternatives for poultry animals include prebiotics, antimicrobial
peptides, herbal medications, vitamins and minerals, and plant
extracts.®® In aquaculture, specifically salmon and shrimp,
novel alternatives include nutritional products (probiotics),
bacteriophages and newer aquaculture techniques like
Biofloc.50 &1

Apart from the above, regulatory and market-based
approaches may also help channel funding for novel
therapeutics and increase market attractiveness post-
approval:

Regulatory incentives: Regulatory incentives to facilitate the
development and approval of new drugs may include fast-track
designation, priority review and extended exclusivity periods,
which can significantly reduce the time and cost associated
with bringing new antibacterials to market.? ¢ & The U.S.
Generating Antibiotic Incentives Now (GAIN) Act, for instance,
extends exclusivity for certain antibiotics. Regulators may also
decrease the time and cost for products to reach patients by
clarifying, optimizing and converging regulatory requirements
across indications and geographies.®®

Market-based mechanisms (pull incentives): Market-
based mechanisms ensure a market for new antibacterial
drugs, providing a financial reason for companies to invest
in R&D. These can include advanced market commitments,
subscription models and prize funds.® The U.K.’s
“subscription-style” payment model for antibiotics is an
innovative approach that pays pharmaceutical companies
upfront for access to their antibiotic product, based on the
product’s value rather than the quantity used. In the U.S., the
Pioneering Antimicrobial Subscriptions to End Up surging
Resistance (PASTEUR) Act of 2023 would grant upfront
payments to antibiotic developers with new antibiotics that
address unmet need and add significant clinical value.®”

An Investor’s Guide to Antimicrobial Resistance

Reimbursement reform: Reimbursement reform involves
changing how healthcare providers are compensated for using
new antibiotics. This can encourage the adoption of new
treatments and promote responsible antibiotic use. Adjusting
hospital reimbursement rates and implementing value-based
pricing are examples of reimbursement reform. The Medicare
New Technology Add-on Payment (NTAP) program for new
antimicrobial products is one such reform initiative.®® The
Swedish government also tested a new reimbursement model
to ensure availability of new antibiotics: The pilot continued as
of 2023.

Exhibit 9: Examples of initiatives in antibacterial research
and development
Clinical Trial:

Preclinical Research: Late-stage R&D:

Supporting early-stage Enhancing clinical Supporting late-stage
R&D trial conduct R&D
o CARB-X o ECRAID o GARDP
o JPIAMR o COMBACTE o AMR Action Fund
. REPAIR Impact 3 ALRG . BARDA BSA
Fund
3 CTTi . IDFF

Notes: CARB-X — Combating Antibiotic-Resistant Bacteria
Biopharmaceutical Accelerator. JPIAMR - Joint Programming
Initiative on Antimicrobial Resistance, ECRAID — European Clinical
Research Alliance on Infectious Diseases, COMBACTE - Combatting
Bacterial Resistance in Europe — Networks, ARLG - Antibacterial
Resistance Leadership Group, CTTi - Clinical Trials Transformation
Initiative, GARDP - Global Antibiotic Research and Development
Partnership, BARDA BSA - Broad Spectrum Antimicrobials
programme, IDFF — InnovFin Infectious Diseases Finance Facility
Source: Global AMR R&D Hub Dashboard, “Incentives for
Antibacterial R&D.” Accessed June 14, 2024

Late-stage investment and market-based mechanisms

remain the most attractive avenues for investors. Late-stage
investments, exemplified by initiatives such as CARB-X and the
AMR Action Fund, offer a more immediate pathway to market,
reducing the high risks associated with early-stage research.
These projects are closer to commercialization, providing
investors with clearer timelines and potential returns.

Additionally, market-based mechanisms like the U.K.’s
subscription-style payment model and the U.S. PASTEUR Act
offer substantial financial incentives and guaranteed markets
for new antibacterial drugs. These models not only ensure a
stable revenue stream for pharmaceutical companies but also
align with investor interests by mitigating market uncertainties
and providing predictable returns.
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Call to
action

Investors have a unique opportunity to engage with
investee companies at an individual level and to
influence macro-level changes. They can demonstrate
an appetite for appropriate regulation of harmful
business practices, drive incentives for R&D and
improve clarity around the roles and responsibilities
of different sectors. By working collaboratively,
investors can help identify and address existing gaps.
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Understanding the economic impact: Investors
recognize that failure to tackle AMR could result in
significant economic losses.

Integrating AMR into investment decisions: The concept
of incorporating an “AMR lens” into investment decisions
involves both risk management and the identification of
opportunities to invest in companies and initiatives that

are part of the solution to AMR. It considers the impact

of investments on AMR and avoids investments that
exacerbate it.

Supporting research and innovation: Investors can play
a pivotal role in driving the research and development of
new antibiotics, diagnostics and alternative treatments.
This is particularly relevant for investors in the
pharmaceutical and biotech industries. By providing the
necessary funding, investors can help accelerate the pace
of innovation and commercialization of solutions.

Engagement with investee companies: Investors may
engage with the companies to encourage adoption

of sustainable operational practices and make use of
freely available data on business practices provided by
organizations such as FAIRR or the Access to Medicine
Foundation as two examples.

Participation in multi-stakeholder initiatives: Such
platforms can provide valuable insights into the systemic
risks and opportunities associated with AMR, and guide
investment decisions toward more sustainable and resilient
business models. The Investor Action on AMR (IAAMR)

is one such collaborative effort that aims to address the
systemic risks caused by AMR. With USD 14 trillion in
combined assets, the 22 investor partners of IAAMR aim
to integrate AMR considerations into their investment
decisions. This approach involves either adopting an AMR
lens when making investment decisions or engaging with
investee companies on AMR-related issues. IAAMR also
serves as a platform for policy engagement. It has outlined
seven key policy recommendations for global leaders to
help them tackle AMR and the group’s previous efforts
have gained recognition from the G7 finance ministers.5°
This initiative continues to take part in public-policy
discussions, particularly in the lead-up to the UN General
Assembly’s High-Level Meeting on AMR in September
2024.

Exhibit 10: IAAMR’s essential asks for tackling AMR

Establish an independent panel,
modelled on the IPCC, for regular
scientific assessments on AMR.

Develop an international framework,
like the Montreal Protocol or Paris
Agreement, with science-based
targets for cohesive AMR action.

Promote R&D of new antimicrobials
and alternatives, targeting priority
pathogens and considering the
needs of LMICs. Encourage

Commit to reducing antibiotic use
in agriculture and end routine use
for growth promotion and group
prophylaxis.

Adopt legislation to set maximum
residue limits for antibiotics in
wastewater and manage residues
from livestock manure and
wastewater treatment systems.

Address the lack of equitable access

to antimicrobials by establishing a

multilateral fund for LMICs, engaging

with generics and biosimilars
markets, supporting national action
plans, improving surveillance, and

Support a globally integrated
surveillance system for AMR

and antibiotic use, aligning data
across humans, animals, and the

environment, and mandate accurate
reporting of antibiotic use in animal
agriculture.

nations to implement push and
pull incentives to ensure future
antimicrobial development.

Source: “Investor Action on AMR
(IAAMR) Public Investor Statement.”
IAAMR. May 22, 2024.

mandating early access planning in
R&D collaborations.
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Exhibit 11: Examples of questions investors may ask when adopting an ‘AMR’ lens

Risk Managemen;

What criteria do you use to
evaluate the AMR-related
sisk of potential
investments?

How do you consider
AMR when assessing
investment risk?
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QQ What specific AMRTreIated What opportunities do 'oo
“6 performance meltrlcs do you see for investing in >
> you track in your |2vestee companies actively %
S companies? addressing AMR? a
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How do you encourage
investee companies to
adopt sustainable
operational practices for
AMR?

Integration of AMR
into investment
decisions

Engagement
with investee
companies
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How do these
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investment decisions?

9
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How do you identify
companies or initiatives
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solutions?

AMR Lens
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Understanding
the economic
impact

Supporting
reseach and
innovation

What funding mechanisms
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and commercialization of
AMR solutions?
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By industry:

Livestock and aquaculture sector

Engagement in this area may be geared toward the reduction
of inappropriate antibiotic use, improving hygiene and adding
preventative measures and alternative treatment methods to
prevent the development of AMR in food supply chains. This
is crucial for both large corporations and SMEs within the food
and animal-health industries.

With the intensification of antibiotic regulations and the shift
toward responsible antibiotic use, investors could potentially
engage with companies to promote adherence to stewardship
best practices.”

The International Finance Corporation (IFC), an arm of the
World Bank Group, is actively involved in the animal protein
sector through investment and focused advisory work. They
review operational practices and provide clients benchmarking
on good industry practices, including the use of veterinary
services and antibiotics.”

Company engagement should encourage the adoption of a
comprehensive antibiotics policy that restricts routine non-
therapeutic use of medically important antibiotics. Other
areas include supplier engagement to identify and implement
treatment alternatives and preventative measures (improving
biosecurity, animal husbandry, nutrition, and vaccination)

to reduce inappropriate antibiotic use.”? Consumer-facing
companies, including retailers and restaurant businesses, play
a critical role in supporting suppliers to improve practices and
in monitoring compliance.

30

Healthcare sector

Investors may engage with healthcare providers using tools and
databases to help evaluate their performance on responsible
administration of antimicrobial medications. The private
healthcare sector also presents opportunities, particularly
through the support of health service providers. Strengthening
health systems to enable appropriate antibiotic use in LMICs is
another potential opportunity to expand in emerging markets.
For example, the IFC has developed a Quality Assessment Tool
used to assess health service companies on various clinical
governance and patient safety criteria. Enhancing such tools to
incorporate best practices for implementing policies, protocols
and training about antimicrobial drug use could be a potential
area of interest for investors.”™
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Biopharmaceutical sector

These enterprises have substantial opportunities to innovate
new medications and diagnostic technologies, such as rapid
tests that facilitate informed prescription decisions.

Initiatives that decouple financial gains from the sales volume
of novel drugs could serve as a catalyst for intensified research
into AMR.” Development finance institutions may have a
strong role in creating push incentives for companies to
engage in antimicrobial R&D by uncoupling profits for novel
antimicrobials from the actual sales volumes.” Other modes of
investment include Product Development Partnerships (PDPs),
biopharmaceutical accelerators, impact investing and public-
private collaborations.

For sustainable solutions to take hold, comprehensive and
detailed access and stewardship plans must be embedded
in companies’ antimicrobial innovation, ahead of a product’s
market approval.’®

In response to pull incentives, biopharmaceutical companies
may be engaged to prioritize R&D in critical areas that cater to
global needs, elevate production quality standards and supply
chains, and guarantee the availability of drugs in all countries.””
Other areas for investment include alternatives to antimicrobials
such as vaccines, diagnostics and alternative therapies.

Other avenues for engagement include stewardship for
responsible antibiotic use and enhanced waste management
through environmentally sustainable practices to prevent the
emergence and spread of AMR. This is particularly important
for relatively large corporations.” The British Standards
Institution, in collaboration with the AMR Industry Alliance,

has developed a certification scheme.” This program is
noteworthy because it provides third-party independent
verification that the antibiotic waste released into the
environment by companies that manufacture antibiotics and
their raw ingredients is appropriately controlled.® In addition,
the WHO is currently developing a more comprehensive set of
guidelines for managing and reporting effluence from antibiotic
manufacturing. These guidelines, which are not yet finalized,
will be developed by an independent organization, providing an
added layer of credibility and impartiality.®

An Investor’s Guide to Antimicrobial Resistance

A report by the Access to Medicine Foundation highlights the
importance of structured advance access planning, which

is not a standard practice across companies.® While all
companies mentioned in the report were conducting clinical
trials in low- and middle-income countries (LMICs) and
indicated some level of post-trial access commitments, these
commitments are not always detailed and clear. Stewardship
strategies were generally lacking, with only some surveillance
and data-sharing strategies in place. This emphasizes the need
for both large pharmaceutical companies and SMEs active in
antimicrobial R&D to pursue access and stewardship planning
for all late-stage clinical projects.

Partnerships are vital in scaling efforts and broadening access
and stewardship plans. SMEs rely heavily on partners to help
commercialize products and drive global access. Collaborations
with publicly funded entities like the Global Antibiotic Research
& Development Partnership (GARDP) can help SMEs pursue
access on a wider scale through licensing agreements.

Investment in global surveillance systems may present
financial opportunities tied to global risk planning, particularly
in managing AMR outbreaks. This strategy may also provide
a pathway for the safe use of novel antibiotics, rather than
limiting their use to prevent resistance development. The use
of reserve antibiotics, traditionally effective in hospitals and
developed countries, can be expanded through adaptive R&D
and infrastructure development to create a more responsive
and robust system for managing and mitigating the AMR risks
in LMICs. This approach could facilitate the launch of other
high-potential candidates in LMICs, thereby creating a more
inclusive global health landscape.
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Case
studies
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Case study 1:
Mirova

The French asset manager Mirova has focused on improving the health of
people, animals and ecosystems and promoting sustainable agriculture at its
investee companies.

Approach:

With global meat production accounting for 70% of all antibiotic use and projected to increase by
11.5% between 2017 and 2030, companies exposed to animal health products must demonstrate
efforts to transition toward more sustainable agriculture. Mirova’s two-pronged approach involved
the identification of companies that can make a positive contribution through the One Health
approach and through engagement with companies to foster a positive impact.

Mirova opined that most companies exposed to antibiotics use were still in the early stages of
AMR stewardship. So it focuses on stewardship efforts, notably to support the transition of farmers
toward less antibiotics-intensive agriculture. However, transparency on measures implemented is
still limited, and, as investors, tools to truly identify the impact of investments in combating AMR
were limited. Hence, its focus is on the development of alternatives (Ecolab, Zoetis) and addressing
this risk at various stages of the supply chain (Zoetis).

Investments:

e Ecolab: Farm disinfectants used in the prevention of animal diseases may reduce antibiotic
use in animals. However, Mirova identified that the use of biocides, such as disinfectants and
sanitizers in animal production, may lead to the development and spread of AMR within the
food chain. Ecolab, which acquired CID Lines, a provider of livestock biosecurity and hygiene
solutions, is exposed to AMR as a result.2® Mirova engages with Ecolab to prioritize prevention
products that are alternatives to the use of antibiotics. Projects that Mirova supports include
CID Lines’ development of a diagnostic tool for animal health, and a partnership with Ghent
University to promote a biosecurity approach to livestock through the European biosecure
project.

e Zoetis: Zoetis’ livestock products segment accounted for 35% of its FY 2022 revenue and
the share of revenue from livestock antibiotic sales within this segment decreased to 12%
in 2022 from 22% in 2018. Instead, Zoetis pivoted to develop vaccines and other alternative
diagnostic products to minimize the need for antibiotics in animal populations. Examples include
vaccines developed for porcine and poultry disease and a sequencing tool for veterinarians
and producers to track and monitor infection. The estimated share of revenue from prevention
and diagnostics in Zoetis’ livestock segment is between 10% to 20%. Further, Zoetis is also
conducting research for emerging infectious diseases and transboundary diseases.
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Case study 2:
The Council on Ethics of the Swedish National
Pension Funds

How can investors engage with companies
to adopt responsible antibiotic use policies
and sustain momentum for investments to
address AMR?

Approach:

The Council on Ethics of the Swedish National Pension Funds
influences companies to address systemic sustainability risks,
in collaboration with other investors. Their goal is to raise AMR
awareness and encourage change through engagement with
relevant companies and stakeholders.

e Engagement Initiatives: Since 2023, they have
participated in FAIRR’s AMR-related initiatives on animal
pharmaceuticals and restaurant antibiotics to encourage
responsible antibiotic use across the animal protein value
chain. Engagement dialogues with, and assessment
of, the 19 focus companies covered by the initiatives
continues in 2024 and beyond, as does follow-up on
outcomes.

e Partnerships and Sectorwide Initiatives: In 2024, they
joined the Investor Action on Antimicrobial Resistance
(IAAMR) to raise AMR risk awareness and leverage
investor influence. Currently, 22 leading institutional
investors, representing USD 14 trillion in assets, are
involved in this initiative.

e Expectations and Recommendations: Ahead of the
UN General Assembly’s second high-level meeting
on AMR in September 2024, they endorsed a public
statement, developed by IAAMR’s founding collaborators.
The statement calls for global leaders to manage AMR
adequately by adopting a “One Health” approach and
establishing an independent panel modeled on the IPCC.
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Case study 3:
WHEB Asset Management

How can investors address the prevention and
stewardship aspects of combating AMR?

Approach:

WHEB investment strategy avoids exposure to companies
involved in the agricultural use or overuse of antibiotics.
Instead, they invest in companies reducing AMR transmission
through infection prevention and control (IPC). Effective IPC
interventions can reduce healthcare-associated infections by
35% to 70%.84

Investments:

e Under WHEB’s health theme, the company invests in
STERIS, which offers hygiene and sterilization products
and services for hospitals, medical device manufacturers,
biopharmaceuticals, food safety and industrial markets.
The company’s products and services prevent microbial
contamination, particularly in healthcare settings where
the risk of infection is high.

e In addition, WHEB invests in Agilent and ThermoFisher,
which manufacture equipment used to analyze and test
environmental samples for microbes. WHEB also invests
in Novo Nordisk, which donated USD 75 million to the
AMR Action Fund.

e  Under WHEB'’s water theme, the company invests in
Ecolab and Xylem, which provide supply water and
wastewater treatment services and technologies to
the biopharmaceutical industry. These contribute to
the reduction of antibiotics in industrial effluents and
consequent environmental contamination. In addition,
WHEB also invests in Veralto, which provides treatment
technologies to the municipal wastewater industry.

This contributes to the reduction of AMR by controlling
environmental contamination due to human waste. The
companies also provide microplastic removal services
from wastewater. This is an indirect solution: AMR can
be up to three times higher in wastewater containing
microplastics, as they provide more favorable conditions
for bacterial growth.®
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Case study 4:
Legal & General Investment Management

How can investors influence companies to
implement effective AMR policies and
strategies?

Approach:

Legal & General Investment Management (LGIM) focuses
on systemic engagement themes that address global
sustainability challenges. As part of this commitment, LGIM
actively engages with companies to promote responsible

antibiotic use and mitigate the risks of antimicrobial resistance.

e McDonald’s, as one of the largest purchasers of beef
and pork, has significant influence on animal husbandry
standards across its supply chain.® In 2021, LGIM,
along with other shareholders, co-filed a proposal at
McDonald’s annual general meeting (AGM) asking the
board to evaluate the environmental and public-health
costs of antibiotic use in the company’s supply chain.
LGIM supported this resolution and a similar proposal
the following year, publicly declaring its support in
advance. They also engaged directly with McDonald’s,
urging increased AMR stewardship efforts. In 2023, LGIM
co-filed a resolution under The Shareholder Commons,
asking McDonald’s to comply with WHO guidelines on
antimicrobial use in food-producing animals.®” & The
resolution, supported by nearly a fifth of shareholders,
was refiled for voting at the 2024 AGM but was allowed
by the U.S. Securities and Exchange Commission (SEC)
to be omitted by McDonald’s from its proxy materials on
the grounds that the company already has substantially
implemented the proposal.®

e  Support for other shareholder resolutions: LGIM
consistently supports shareholder resolutions aimed
at improving AMR stewardship at various companies
including Tyson Foods, Hormel Foods and Abbott
Laboratories.

e In 2024, LGIM published its first health policy, which
outlines required AMR-related actions for companies in
various sectors. The policy indicates LGIM’s commitment
to supporting AMR-related shareholder resolutions and
holding boards or individual directors accountable for
strategies, products and supply chains that negatively
affect AMR management. Ahead of the UN General
Assembly’s second high-level meeting on AMR in
September 2024, LGIM endorsed a public investor
statement developed by IAAMR.
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Case study 5:
Aviva

Aviva’s stewardship efforts around antimicrobial
resistance (AMR) have intensified, reflecting the
company’s concerns regarding the public health
and financial implications of AMR, particularly
due to its investments in food retail and
production, pharmaceuticals and biotechnology
companies, and health insurance.

Approach:

During World Antibiotic Awareness Week in 2022, Aviva
launched a white paper titled Confronting a Permacrisis. This
paper outlined, for the first time, the complex links between
AMR, climate change, and biodiversity. It argued that climate
change and nature loss are contributing to conditions that
allow certain pathogens to spread, while antimicrobials—an
essential tool in the fight against disease—are becoming less
effective.

In the last 18 months, Aviva has focused its company
engagements on the agricultural and water pollution impacts
of AMR.

Aviva has also:

e Provided evidence at the All-Party Parliamentary Group
on AMR and the All-Party Parliamentary Group on Water
Sanitation, advising on policies the UK government could
enact to combat AMR.

e  Successfully used its influence, as recognized by
Professor Dame Sally Davies, to convince G7 finance
ministers to collaborate with investors, policymakers, and
companies to mitigate AMR.

e  Presented to the Global Leaders Group on AMR, chaired
by the Prime Minister of Barbados and the Prime Minister
of Bangladesh, on the role of finance in tackling AMR, and
called for the establishment of an independent panel on
AMR evidence, similar to the IPCC.

In May 2024, the UK Government announced funding of

£10 million over the next five years to help establish a global
independent scientific panel for AMR, modelled on the
success of international panels such as the Intergovernmental
Panel on Climate Change (IPCC). An Aviva Investors
delegation will attend the UN General Assembly high-level
meeting on AMR in September 2024 to share insights on
what an independent panel could look like, based on Aviva’s
experience with the IPCC as investors.
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Conclusion

Investors are encouraged to recognize the critical role of the
private sector in addressing AMR at both the company and
policy levels.

By fostering an environment conducive to research and
development, and by implementing sustainable practices,
businesses can contribute significantly to the global effort to
mitigate the threat posed by antimicrobial resistance.
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This is a collective effort,
requiring more than just
government interventions
alone.

It is now imperative for
the financial sector to
mobilize and contribute
to the solution.

An Investor’s Guide to Antimicrobial Resistance
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Exhibit 12: Antibiotic resistance rate in humans for critical pathogens as of 2017

Critical pathogen
antibiotic resistance rates
Minimum 5-6%

Median 36-9%

Maximum 94.0%

Exhibit 13: Antibiotic resistance rate in animals as of 2019

Antibiotic resistance rates
Minimum 5.4%

Median 25-9%

Maximum 48-4%

Note: Countries in white do not have data
Source: Allel, Kasim, Day, Lucy, Hamilton, Alisa, Lin, Leesa, Furuya-Kanamori, Luis, Moore, Catrin E., Van Boeckel, Thomas, Laxminarayan,

Ramanan, Yakob, Laith. “Global Antimicrobial-Resistance Drivers: An Ecological Country-Level Study at the Human—-Animal Interface.” The
Lancet Planetary Health 2023. Accessed June 6, 2024.
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Exhibit 14: Deaths per 100,000 population attributable to bacterial antimicrobial resistance by
Global Burden of Disease region, 2019

Deaths per 100,000 population
attributable to AMR

25

20

15

10

Sub-Saharan Africa High-income Central Europe, Eastern Southeast Asia, East
Europe, and Central Asia Asia, and Oceania

High-income Asia
Pacific, 16.5 Western Eastern Europe, 19.9 LiEEEie, Y
Europe, 11.7

Eastern Sub- Southern Latin | High-income North Australasia,
Western Sub-Saharan | Saharan Africa, America, 18.6 America, 12.3 6.5
Africa, 27.3 21.4 Southeast Asia, 14.4

Central Europe, | Central Asia,
16.6 13.8 East Asia, 10.5

North Africa and
Middle East

Southern Sub-
Central Sub- Saharan Africa, North Africa and
Saharan Africa, 20.7 19.4 Middle East, 11.2

Source: “VizHub - MICROBE.” Institute for Health Metrics and Evaluation. Accessed April 2, 2024.
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Exhibit 15: Number of active products in development by sub -category

Number of active products in development
0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20

Malignant neoplasms [ I 18519
Neuropsychiatric conditions [ N R /501
docrine, blood, and immune disroders [ NN 3346
Infectious and parasitic diseases I 2371
Respiratory infections [N 1801
Digestive diseases [N 1604
Sense organ diseases | 1508
Cardiovascular diseases [ 1439
Skin diseases [N 1130
Respiratory diseases [ 1041
Musculoskeletal diseases [l 1007
Unspecified [ 873
Genitourinary diseases [ 793
Health related-medical broad [l 610
Diabetes mellitus [l 578
ll-defined injuries/accidents [l 426
Congential anamolies [l 275

Nutritional definciencies Wl 229
Notes: Bars in purple — non-communicable diseases,

bars in blue - infectious diseases

Oral conditions | 73
Other neoplasms | 65

Conditions related to sexual health | 49 « . . . .
Source: “Health Products in the Pipeline from Discovery

Maternal conditions | 4 to Market Launch for All Diseases.” World Health

Perinatal conditions | 39 Organization. Last updated March 2024.
Unintentional iniuries | 26

Exhibit 16: Global costs and benefits, over 10 years and over 30 years

Total cost (discounted) Lives saved DALYs saved Value of DALYs saved Benefit: cost ratio
10-year USD 11.7 billion 518,000 19.5 million 310.6 billion 27:1
30-year USD 38.9 billion 9,933,000 374.5 million 4,874.2 billion 125:1

Source: Silverman Bonnifield, Rachel, and Adrian Towse. “Estimating the European Union’s Return on Investment from an Ambitious Program
to Incentivize New Antibiotics.” CGD Brief, December 2022.

World Health Organization: The overall burden of disease is assessed using the disability-adjusted life year (DALY), a time-based measure that

combines years of life lost due to premature mortality and years of life lost due to time lived in states of less than full health, or years of healthy
life lost due to disability.

Exhibit 17: EU Return on Investment estimates under different scenarios

10 - year EU? 30-year EU? 10-year global® 30-year global®
Base-case 4:1 18:1 27:1 125:1
No growth in AMR deaths (0% per year) 3:1 12:1 23:1 82:1
Fast Growth in AMR Deaths (5% Per Year) 5:1 853l 34:1 237:1
zl‘;w:;rrszzsl;ance growth to new antimicrobials 4:1 20:1 27:1 136:1
::saz/sotzg:zs;:?nce growth to new antimicrobials 4:1 15:1 25:1 100:1
e e

Source: Silverman Bonnifield, Rachel, and Adrian Towse. “Estimating the European Union’s Return on Investment from an Ambitious Program
to Incentivize New Antibiotics.” CGD Brief, December 2022.

An Investor’s Guide to Antimicrobial Resistance 41




References

10

11
12

13

14

15

16

42

Pathogens are disease-causing agents such as bacteria, viruses,
fungi and parasites. Antimicrobials (antibiotics, antivirals,
antifungals and antiparasitics) are drugs that destroy pathogens.
See “Antimicrobial Resistance - World Health Organization
(WHO).” https://www.who.int/news-room/fact-sheets/detail/
antimicrobial-resistance. Accessed April 2, 2024.

See “Environment | Antimicrobial Resistance | Food and
Agriculture Organization of the United Nations,” Food and
Agriculture Organization of the United Nations. Accessed June 5,
2024.

McDonnell, Anthony Katherine Klemperer, Morgan Pincombe,

Rachel Silverman Bonnifield, Prashant Yadav, and Javier Guzman.

“A New Grand Bargain to Improve the Antimicrobial Market for
Human Health.” Center for Global Development, 2023.

The percent of samples that tested non-susceptible or resistant to
certain antimicrobials.

See Sustainable Development Goal — SDG Target 3.d.2

— Proportion of bloodstream infection due to methicillin-
resistant Staphylococcus aureus (MRSA) (%) and Proportion of
bloodstream infection due to Escherichia coli resistant to third-
generation cephalosporins (%).

Van Boeckel, T.P., Pires, J., Silvester, R., Zhao, C., Song, J.,
Criscuolo, N. G., Gilbert, M., Bonhoeffer, S., & Laxminarayan, R.
(2019). Global Trends in Antimicrobial Resistance in Animals in
Low- and Middle-Income Countries. Science, 365(6459).

See “Antibiotics in Beef and Dairy Factsheet,” Investor Guide.
FAIRR. Accessed June 19, 2024.

See “Antibiotics in Pigs and Poultry Factsheet,” Investor Guide.
FAIRR. Accessed June 19, 2024.

See “Antibiotics in Aquaculture Factsheet,” Investor Guide. FAIRR.

Accessed June 19, 2024.

Paul, R. J., & Varghese, D. (2018). AMR in Animal Health: Issues
and One Health Solutions for LMICs. Antibiotics, 7(3).

See note 10.

Jonas, Olga B., Alec Irwin, Franck Berthe, Francois G. Le Gall and
Patricio V. Marquez. 2017. “Drug-Resistant Infections: A Threat
to Our Economic Future (Vol. 2): Final Report.” HNP/Agriculture
Global Antimicrobial Resistance Initiative. Washington, D.C.:
World Bank Group. Accessed April 8, 2024.

Dadgostar, P. “Antimicrobial Resistance: Implications and Costs.”

Infection and Drug Resistance,” vol. 12, 2019, pp. 3903-3910. doi:

10.2147/IDR.S234610. PMID: 31908502; PMCID: PMC6929930.

See “Antibiotics in Aquaculture Factsheet,” Investor Guide. FAIRR.

Accessed June 19, 2024.

O’Neill, J. “Tackling Drug-Resistant Infections Globally.” Review
on Antimicrobial Resistance (2016). https://amr-review.org/
sites/default/files/160525_Final%20paper_with%20cover.pdf.
Accessed April 2, 2024.

Allel, Kasim, Jennifer Stone, Eduardo A. Undurraga, Lucy Day,
Catrin E. Moore, Leesa Lin, Luis Furuya-Kanamori, and Laith
Yakob. 2023. “The Impact of Inpatient Bloodstream Infections

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Caused by Antibiotic-Resistant Bacteria in Low- and Middle-
Income Countries: A Systematic Review and Meta-Analysis.”
PLoS Med 20 (6): €e1004199. Published June 22, 2023.

See “Embracing a One Health Framework to Fight Antimicrobial
Resistance.” OECD Library. Accessed April 8, 2024.

See “Antimicrobial resistance: a global multifaceted
phenomenon,” Francesca Prestinaci et al., Pathogens and Global
Health, October 2025.

107.3 mg/kg in 2019 to 109.7 mg/kg in 2021 - mg of antibiotics
per kilogram of global animal biomass, collected data represented
65% of the global animal biomass. Source: WOAH. (2024). Annual
Report on Antimicrobial Agents Intended for Use in Animals, pp.
44,

Mulchandani, R., Wang, Y., Gilbert, M., & Van Boeckel, T.P.
(2023). “Global Trends in Antimicrobial Use in Food-Producing
Animals: 2020 to 2030.” PLOS Global Public Health 3, no. 2:
Antimicrobial resistance - World Health Organization (WHO)
e€0001305. https://doi.org/10.1371/journal.pgph.0001305

“WHO-classified medically important” refers to a group of
antibiotics that the World Health Organization has deemed critical
due to their necessity in treating various serious infections.

Bartley, Sophie. 2022. “AMRmageddon: the Material Risks of AMR
to Animal Health and the Livestock Sector.” FAIRR. Published
Dec. 5, 2022.

“Drug-Resistant Infections, A Threat to our Economic Future,”
World Bank Group, March 2017.

See “Antibiotics in Pigs and Poultry Factsheet,” Investor Guide.
FAIRR. Accessed June 19, 2024.

See “Antibiotics in Beef and Dairy Factsheet,” Investor Guide.
FAIRR. Accessed June 19, 2024.

These bacteria present the highest threat due to limited treatment
options, high morbidity and mortality.

These antibiotics are composed of unique, previously unapproved
molecules that may potentially be a new mode of action against
target bacteria.

See “Antibacterial Products in Clinical Development for Priority
Pathogens,” World Health Organization, June 2022. https://www.
who.int/observatories/global-observatory-on-health-research-
and-development/monitoring/antibacterial-products-in-clinical-
development-for-priority-pathogens-%28june-2022%29

See “Why Is It So Hard to Develop New Antibiotics?” Wellcome.
Nov. 17, 2023.

Thomas, David, CFA, and Chad Wessel. 2022. “The State of
Innovation in Antibacterial Therapeutics.” BIO Industry Analysis,
February.

Thomas, David, CFA, and Chad Wessel. 2023. “Innovation in
Vaccines and Prophylactic Antibodies for Infectious Diseases.”
BIO Industry Analysis, December.

Thomas, David, CFA, and Chad Wessel. 2023. “Innovation in
Vaccines and Prophylactic Antibodies for Infectious Diseases.”

Health & Wealth



33

34

35
36
37
38

39

40

41

42

43

44

45
46
47
48

49

50

An

BIO Industry Analysis, December.

Access to Medicine Foundation. “Antimicrobial Resistance
Programme: How Can Pharma Get the Few Promising Drugs in
Development to Patients Battling Superbugs?” May 2024.

Global AMR R&D Hub Dashboard, “Investments in AMR R&D,”
Accessed June 14, 2024.

See note 34
See note 34
See note 34

Masson, Gabrielle. “New Antibiotics Still a Decade Away Unless
Policymakers, Investors Step Up, AMR Action Fund CEO Warns.”
Fierce Biotech, April 12, 2022.

See “Biotechs Are Saving the World from Superbugs. Can They
Also Save Themselves?” Access to Medicine Foundation, June
10, 2021.

See “World-First Scheme Underway to Tackle AMR and Protect
U.K. Patients.” Department of Health and Social Care, U.K.
Government. Published June 17, 2020. Accessed April 2, 2024.

Antibiotic development costs an estimated USD 1 billion
compared with the costs of developing other drugs, which ranged
from USD 985 million to USD 1.3 billion. The OECD estimates
that bringing four new antibiotics to the market between 2017 and
2027 would require additional funding of about USD 500 million
per year. Sources: “Average Cost of Developing a New Drug
Could Be up to $1.5 Billion Less Than Pharmaceutical Industry
Claims.” London School of Hygiene & Tropical Medicine. March 4,
2020, Organisation for Economic Co-operation and Development,
World Health Organization, Food and Agriculture Organization,
and World Organisation for Animal Health. “Tackling Antimicrobial

Resistance: Ensuring Sustainable R&D.” Final note. June 29, 2017.

Ardal, Christine, Manica Balasegaram, Ramanan Laxminarayan,
et al. 2020. “Antibiotic Development — Economic, Regulatory and
Societal Challenges.” Nature Reviews Microbiology 18: 267-274.
https://doi.org/10.1038/s41579-019-0293-3.

See “Antimicrobial resistance: time for action on the silent
pandemic.” European Federation of Pharmaceutical Industries
and Associations. Accessed April 2, 2024.

See “Why Is It So Hard to Develop New Antibiotics?” Wellcome.
Published Nov. 17, 2023. Accessed April 2, 2024.

See note 42
See note 42
See note 44

See “Global Shortage of Innovative Antibiotics Fuels Emergence
and Spread of Drug Resistance.” World Health Organization. April
15, 2021.

OECD and WHO. Addressing the Burden of Infections and
Antimicrobial Resistance Associated with Health Care: Focus on
G7 Countries. Oct. 18, 2022.

Al Sattar, A., Chisty, N.N., Irin, N., Uddin, M.H., Hasib, F.M.Y.,
& Hoque, M.A. (2023). Knowledge and Practice of Antimicrobial

Investor’s Guide to Antimicrobial Resistance

51

52

53

54

55

56

57

58

59
60
61

62

63

65

Usage and Resistance Among Poultry Farmers: A Systematic
Review, Meta-analysis and Meta-regression. Veterinary Research
Communications, 47(2023), pp. 1047-1066.

Darria, Moussa S., Xin Zhao, and Patrick Butaye. “Editorial:
Antimicrobial Use, Antimicrobial Resistance, and the Microbiome
in Animals, Volume II.” Frontiers in Veterinary Science 2023.

Wouters, O. J., McKee, M., Luyten, J. (2020). The Cost of
Developing New Drugs. Nature Reviews Drug Discovery, 19, 226.

Poudel, Ak Narayan, Shihua Zhu, Nicola Cooper, Paul Little,
Carolyn Tarrant, Matthew Hickman and Guiqing Yao. 2023.
“The Economic Burden of Antibiotic Resistance: A Systematic
Review and Meta-Analysis.” Published May 8, 2023. https://doi.
org/10.1371/journal.pone.0285170

McDonnell, Anthony, Katherine Klemperer, Morgan Pincombe,
Rachel Silverman Bonnifield, Prashant Yadav and Javier Guzman.
“A New Grand Bargain to Improve the Antimicrobial Market for
Human Health.” Center for Global Development, 2023.

SECURE is a joint initiative by GARDP and WHO that aims to
broaden access to essential antibiotics, including scarce generic
and newly approved “reserve” antibiotics for drug-resistant
infections.

McDonnell, Anthony, Katherine Klemperer, Morgan Pincombe,
Rachel Silverman Bonnifield, Prashant Yadav, and Javier Guzman.
“A New Grand Bargain to Improve the Antimicrobial Market for
Human Health.” Center for Global Development, 2023.

McDonnell, Anthony, Katherine Klemperer, Morgan Pincombe,
Rachel Silverman Bonnifield, Prashant Yadav, and Javier Guzman.
“A New Grand Bargain to Improve the Antimicrobial Market for
Human Health.” Center for Global Development, 2023.

See “Antibiotics in Beef and Dairy Factsheet,” Investor Guide.
FAIRR. Accessed June 19, 2024.

See note 59
Viruses used to neutralize bacteria.

See “Antibiotics in Aquaculture Factsheet,” Investor Guide. FAIRR.
Accessed June 19, 2024.

Fast-track designation is a process designed by the U.S. Food
and Drug Administration (FDA) to facilitate the development and
expedite the review of new drugs and vaccines intended to treat
or prevent serious conditions and address unmet medical needs.

A Priority Review designation by the U.S. Food and Drug
Administration (FDA) is a process to expedite the review of drugs
expected to have a significant impact on the treatment of a
disease. The FDA’s goal is to act on such an application within six
months, compared with the standard of 10 months.

A period of exclusivity during which the patent holder can sell a
drug without competition. It allows the company to recoup the
costs of research and development. Extended exclusivity periods
can provide developers of new antimicrobials the reassurance of a
return on investment.

Global AMR R&D Hub Dashboard, “Incentives for Antibacterial
R&D.” Accessed June 14, 2024.

43



66

67
68

69

70

71

72

73

74

75

76

7

78

79

80

81

82

44

An AMC is a legally binding agreement through which funds are
provided in advance to purchase potential treatment against a
specific disease. Source: “Advanced Market Commitments for
Vaccines,” World Health Organization, July 19, 2006.

See note 66

For products that satisfy certain criteria, the Centers for Medicare
& Medicaid Services (CMS) may authorize an additional payment
known as an NTAP designation. It allows hospitals to receive a
payment that exceeds the standard amount determined by the
Medicare Severity Diagnosis-Related Group. An NTAP designation
for a product is limited to a maximum duration of three years for a
specific indication.

See “Investor Action on AMR (IAAMR) Public Investor Statement.”
IAAMR. May 22, 2024.

Examples of guidelines include the codes of practice developed
by the Codex Alimentarius Commission, a joint initiative of the
Food and Agriculture Organization (FAO) and the World Health
Organization (WHO), to address the issue of antimicrobial
resistance (AMR) in the food chain: CXC 61-2005 Code of Practice
to Minimize and Contain Foodborne Antimicrobial Resistance,
CXG 77-2011Guidelines for Risk Analysis of Foodborne
Antimicrobial Resistance, and CXG 94-2021 Guidelines on
Integrated Monitoring and Surveillance of Foodborne Antimicrobial
Resistance.

World Bank. “Drug-Resistant Infections: A Threat to Our Economic
Future.” March 2017.

See “Antibiotics in Beef and Dairy Factsheet,” Investor Guide.
FAIRR. Accessed June 19, 2024.

World Bank. “Drug-Resistant Infections: A Threat to Our Economic
Future.” March 2017.

World Bank. “Drug-Resistant Infections: A Threat to Our Economic
Future.” March 2017.

World Bank. “Drug-Resistant Infections: A Threat to Our Economic
Future.” March 2017.

2021 Antimicrobial Resistance Benchmark,” Access to Medcine
Foundation, Nov. 18, 2021

McDonnell, Anthony, Katherine Klemperer, Morgan Pincombe,
Rachel Silverman Bonnifield, Prashant Yadav, and Javier Guzman.
“A New Grand Bargain to Improve the Antimicrobial Market for
Human Health.” Center for Global Development, 2023.

World Bank. “Drug-Resistant Infections: A Threat to Our Economic
Future.” March 2017.

See “Antibiotic Manufacturing Standard - AMR Industry Alliance.”
AMR Industry Alliance, June 14, 2022.

See “New Certification System Could Promote ... - AMR Industry
Alliance.” AMR Industry Alliance.

See “Public Consultation on Antimicrobial Manufacturing Effluent
Guidance.” World Health Organization, Dec. 21, 2023.

See “Detailed Access and Stewardship Planning During Late-
Stage Development of Antibiotics and Antifungals” — this

83

84

85

86

87

88

89

includes plans for filing for product registration in a country after
regulatory approval, affordability and stewardship, and the usage
of strategies to improve access to products and to promote
stewardship.

Biosecurity refers to the procedures or measures used to protect
humans or animals against harmful biological or biochemical
substances such as infections, pests, invasive species and
diseases.

Bernatchez, S.F. “Reducing Antimicrobial Resistance by
Practicing Better Infection Prevention and Control.” Am J
Infect Control 51, no. 9 (2023): 1063-1066. doi:10.1016/j.
ajic.2023.02.014.

M. Arias-Andres, U. Klimper, K. Rojas-Jimenez, H.P. Grossart.
“Microplastic Pollution Increases Gene Exchange in Aquatic
Ecosystems.” Environ Pollut, 237 (2018), pp. 253-261.

Reuters, “McDonald’s to Curb Antibiotic Use in Its Beef Supply,”
Dec. 11, 2018.

World Health Organization guidelines on the use of medically
important antimicrobials in food-producing animals.

The Shareholder Commons helps investors advocate for
corporate policies that address systemic risks and promote
long-term sustainability, supporting actions like filing shareholder
resolutions and engaging in corporate dialogues.

See letter re McDonld’s Corporation, Rules 14a-8 Review Team,
Securities and Exchange Commission, April 3, 2024.

Health & Wealth



About

MSCI Sustainability Institute

The MSCI Sustainability Institute is on a mission to drive
progress by capital markets to create sustainable value and
tackle global challenges such as climate change. Our mission
mirrors our belief that capital markets can help to build a better
future for all of us.

We aim to foster alignment of data, analysis, policy, and
practice. We do this by drawing upon MSCI’s experience
and expertise in the investment industry to curate data and
analysis, support scholarship and advance knowledge that
helps practitioners, academics and policymakers fine-tune
their approaches for maximum effectiveness.

To learn more, visit www.msci-institute.com

FAIRR Initiative

The FAIRR Initiative (FAIRR) is a collaborative investor
network that raises awareness of the environmental, social
and governance (ESG) risks and opportunities in the global
food sector. Our mission is to build a global network of
investors who are aware of the issues linked to intensive
animal production and seek to minimize the risks within the
broader food system.

We focus our efforts on providing high quality Research,
facilitating collaborative Engagements and coordinating
Policy action for our members. We make sure we do

the heavy lifting for investors, so that they can focus on
exercising their influence, as responsible stewards of capital,
while safeguarding the long-term value of their investment
portfolios. With over 400 members globally, representing
over $70 trillion in combined assets, we are the world’s
fastest-growing ESG network.

To learn more, visit www.fairr.org

MSCI ESG Research
Products and Services

MSCI ESG Research products and services are provided by
MSCI ESG Research LLC, and are designed to provide in-
depth research, ratings and analysis of environmental, social
and governance-related business practices to companies
worldwide. ESG ratings, data and analysis from MSCI ESG
Research LLC. are also used in the construction of the MSCI
ESG Indexes. MSCI ESG Research LLC is a Registered
Investment Adviser under the Investment Advisers Act of 1940
and a subsidiary of MSCI Inc.

To learn more, visit www.msci.com

Access to Medicine Foundation

The Access to Medicine Foundation is an independent non-
profit organisation that seeks to transform the healthcare
ecosystem by motivating and mobilising companies to expand
access to their essential healthcare products in low- and
middle-income countries.

Investors have the power to influence companies to take action
for global health. Armed with the Foundation’s analysis and
insights, investors can make informed decisions and steward
investee companies towards both sustainability and prosperity.
Besides providing tailored advice on access to medicine topics,
we also generate opportunities for collaborative action.

To learn more, visit
www.accesstomedicinefoundation.org

Investor Action on AMR (IAAMR) Initiative

In January 2020 at the World Economic Forum Annual Meeting in Davos, the Access to Medicine Foundation, the FAIRR
Initiative and the UK Department of Health and Social Care launched the Investor Action on AMR (IAAMR) initiative. The
initiative aims to build and support a global AMR investor community to galvanise and leverage investor efforts to mitigate
the development of AMR. IAAMR is currently supported by 22 investors representing USD 14 trillion in assets.

To learn more, visit www.amrinvestoraction.org/about
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text, data, graphs, charts (collectively, the “Information”) is the property of MSCI Inc. or
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applicable law, in no event shall any Information Provider have any liability regarding
any of the Information for any direct, indirect, special, punitive, consequential (including
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The foregoing shall not exclude or limit any liability that may not by applicable law be
excluded or limited, including without limitation (as applicable), any liability for death or
personal injury to the extent that such injury results from the negligence or willful default
of itself, its servants, agents or sub-contractors.

Information containing any historical information, data or analysis should not be taken
as an indication or guarantee of any future performance, analysis, forecast or prediction.
Past performance does not guarantee future results.

The Information may include “Signals,” defined as quantitative attributes or the product
of methods or formulas that describe or are derived from calculations using historical
data. Neither these Signals nor any description of historical data are intended to
provide investment advice or a recommendation to make (or refrain from making) any
investment decision or asset allocation and should not be relied upon as such. Signals
are inherently backward-looking because of their use of historical data, and they are
not intended to predict the future. The relevance, correlations and accuracy of Signals
frequently will change materially.

The Information should not be relied on and is not a substitute for the skill, judgment
and experience of the user, its management, employees, advisors and/or clients when
making investment and other business decisions. All Information is impersonal and not
tailored to the needs of any person, entity or group of persons.

None of the Information constitutes an offer to sell (or a solicitation of an offer to buy),
any security, financial product or other investment vehicle or any trading strategy.

It is not possible to invest directly in an index. Exposure to an asset class or trading
strategy or other category represented by an index is only available through third party
investable instruments (if any) based on that index. MSCI does not issue, sponsor,
endorse, market, offer, review or otherwise express any opinion regarding any fund,
ETF, derivative or other security, investment, financial product or trading strategy that is
based on, linked to or seeks to provide an investment return related to the performance
of any MSCI index (collectively, “Index Linked Investments”). MSCI makes no assurance
that any Index Linked Investments will accurately track index performance or provide
positive investment returns. MSCI Inc. is not an investment adviser or fiduciary and
MSCI makes no representation regarding the advisability of investing in any Index
Linked Investments.

Index returns do not represent the results of actual trading of investible assets/
securities. MSCI maintains and calculates indexes, but does not manage actual assets.
The calculation of indexes and index returns may deviate from the stated methodology.
Index returns do not reflect payment of any sales charges or fees an investor may

46

pay to purchase the securities underlying the index or Index Linked Investments. The
imposition of these fees and charges would cause the performance of an Index Linked
Investment to be different than the MSCI index performance.

The Information may contain back tested data. Back-tested performance is not actual
performance, but is hypothetical. There are frequently material differences between
back tested performance results and actual results subsequently achieved by any
investment strategy.

Constituents of MSCI equity indexes are listed companies, which are included in

or excluded from the indexes according to the application of the relevant index
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Inc., clients of MSCI or suppliers to MSCI. Inclusion of a security within an MSCI
index is not a recommendation by MSCI to buy, sell, or hold such security, nor is it
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Data and information produced by various affiliates of MSCI Inc., including MSCI ESG
Research LLC and Barra LLC, may be used in calculating certain MSCI indexes. More
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MSCI receives compensation in connection with licensing its indexes to third parties.
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section of msci.com.

MSCI ESG Research LLC is a Registered Investment Adviser under the Investment
Advisers Act of 1940 and a subsidiary of MSCI Inc. Neither MSCI nor any of its
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provided that applicable products or services from MSCI ESG Research may constitute
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