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ABSTRACT

According to the World Health Organization antimicrobial resistance is one of the biggest
threats to society today. The Chief Medical Officer in the United Kingdom, Dame Sally Davies,
spoke in 2013 of an apocalyptic scenario in the near future in which people undergoing simple

medical procedures die of routine infections “because we have run out of antibiotics”.

Antimicrobial resistance (AMR) is multidimensional by nature with a plenitude of both actors
and causes. One aspect that is not adequately understood is the common ground between
the issue of AMR and the contribution that might be played by investors. In search of clarity,
this dissertation maps out the antimicrobial resistance problem and a potential solution,
Responsible investment. The objective is to discover if and how investors resources can be
deployed in order to support action to tackle antimicrobial resistance specifically in the

pharmaceutical sector.

By interviewing thirty-three experts and contrasting the theory with reality, the research
identifies that AMR was a market failure that needs a public policy intervention. Prima facia,
AMR demonstrates some of the characteristics that may encourage investor action and
investors have (or could have) a role to play in the development of appropriate responses,
albeit a modest one. This role is a) encouraging public policy interventions on AMR collectively
rather than corporate engagement and b) when the funding gap has been defined, by

allocating investment towards solutions.

The research confirms the literature, which suggests neither companies nor investors have a
compelling business case for investing in new antibiotics. The research supports the literature
suggesting the catalysts behind investor attention and action on environmental, social and
governance issues and extends the existing body of knowledge on antibiotic economics, which
have largely focused on macro-economic implications to date. The research identified a
pocket of interest in exploring a conventional bond for funding AMR solutions. This contrasts
with the literature, which a) did not appear to recognise the potential role of the private sector

and b) tended to emphasise the role of foundations and government financing.

Consequently, the research recommends the creation of a collective initiative for investor
policy engagement on antimicrobial resistance. It also calls for further research to define the
funding gap and to enable clarity on who should finance it. If the answer includes investors

the research helps identify some of the characteristics investors require to allocate capital.
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CHAPTER 1: INTRODUCTION

1.1 Context

Antibiotics revolutionised the treatment of bacterial diseases following the discovery of
Penicillin in 1928 by Alexander Fleming. Their use became widespread by the 1930s and
underpin many of the greatest medical advances of the 20th century. On average, antibiotics

add twenty years to our lives (Davies, 2015).

However, bacterial diseases have always evolved to resist the actions of new drugs (O’Neil,
2016). This resistance has become a problem in recent years because the pace at which we
are discovering new antibiotics has slowed drastically, while antibiotic use and misuse is rising
(Farrar, 2014).

Without effective antibiotics, health systems will collapse (Tomson & Vlad, 2014), with
commonplace medical interventions, such as hip replacements and chemotherapy becoming

too risky to perform due to infections.

Antimicrobial Resistance (AMR) is multidimensional by nature with a plenitude of both actors
and causes. One aspect that is not adequately understood is the common ground between

AMR and Responsible Investment (RI).

The impact of antibiotic resistance

With resistance on the rise, AMR is important because we stand to lose the major advances
in modern medicines including a) progress against pneumonia, tuberculosis and malaria b)
chemotherapy c) surgical procedures, including routine operations such as caesarean

sections.

As well as the potential costs to human life, the predicted costs to the economy are grave. The
O’Neill Review estimates that, without action, by 2050 AMR will cause circa ten million annual
deaths globally, reduce gross domestic product (GDP) by 2— 3.5% and cost US$100 trillion.
In 2017, the World Bank estimated that the impact on global GDP may be even greater, with
an annual cost of up to US$ 3.4 trillion by 2030.

At a company level, the food sector is facing increased pressure, from both policy makers and
civil society, to phase out the routine use of these drugs in intensive livestock production
(Woolhouse and Farrar, 2014).
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The healthcare sector is both a user and a producer of antibiotics. Given that the foundations
of modern medicine rest on the use of effective antibiotics, the implications are sobering for
this industry. In the case of private health insurance companies, Methicillin-resistant
Staphylococcus aureus (MRSA) infections incur costs 3 times greater (US$50,000 more per

patient) than the cost with no infection (Antofianzas et al, 2015).

Investors in all these companies require a financial return. Therefore, if the aforementioned

impacts of AMR happen then there are negative consequences for investors too.

The link with responsible investment

Rl is an approach to investing that aims to incorporate environmental, social, and governance
(ESG) factors into investment decisions, to better manage risk and generate sustainable, long-

term returns - Principles of Responsible Investment (PRI) definition.

ESG factors relate to environmental (e.g. water and energy consumption), social (e.g.

human rights), and corporate governance factors (e.g. boardroom pay).

Waygood (2011) describes the various reasons for investors to pay attention to ESG issues.
From an investment perspective, the analysis of ESG issues is required to make a full
assessment of the risks and opportunities associated with particular investments. This should
enable investors to make better investment decisions and contribute to a higher quality
conversation between companies and their investors on drivers of long-term value creation.
These actions should, in turn, result in capital being directed towards better managed
companies, and towards companies that are better positioned to contribute to the goals of a

sustainable society.

The actors are companies, investors, research and ratings providers, non-governmental
organisations (NGOs), policy makers and regulators (Sparkes and Cowton,2004). Research
providers offer information that investors use to assess company performance on ESG issues;
investment banks analyse how ESG issues impact on the financial fundamentals of a
company; governments provide the regulation that determine how companies respond to
particular ESG issues; and NGOs scrutinise and challenge the performance of companies and
investors on ESG issues. There is a dynamic and interactive relationship between these

actors.
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For instance, investors can encourage companies to improve their reporting on ESG issues,
which can drive improvements in the quality of research generated by investment banks and

ESG research providers and can guide the design of public policy.

In turn, the conclusions drawn by investment actors about companies’ ESG performance may
lead to companies improving their performance or investors changing their investment

decisions.

AMR is a emergent ESG issue compared to other concerns, such as climate change. Yet AMR
may present a greater danger to humankind than cancer by 2050 and could cut global Gross
Domestic Product (GDP) by 3.5%, at a cumulative cost of US$100bn (O’Neill, 2016).

While there has not been a great deal of academic research specifically looking at AMR as an
ESG issue there is the small, but growing, niche of antimicrobial economics, of which the

O’Neill Review is the most comprehensive example.

There is also a significant body of scholarly work discussing how investors can influence
companies and how investors may have an economic interest in exerting such influence
(Hoepner et al, 2018). By probing the RI literature, we can explore this gap in our knowledge
and draw an analogy between AMR and other ESG issues. Then we can understand if there

is something useful investors can do and if will they take such action.

This willingness to take action is complex. A key aspect is the presence of a market failure.
Economists use the term ‘market failure’ to describe situations where supply and demand do
not come together to efficiently or effectively to allocate a good or service. The market failures

in the case of AMR are a) externalities and b) an unwillingness to pay for public goods.

An externality is the cost or benefit to a third party for a decision over which they have no say.
For instance, if a factory pollutes a river, it may save money, but everyone who relies on the
river downstream suffers. Antibiotic consumption is similar — patients may benefit from taking

antibiotics, but the resistance which flows from taking antibiotics impacts upon all of society.
At the moment the negative externalities of antibiotic consumption are not regulated strongly

and that has led to their overuse in patients and animals (O’Neill, 2016). This is made worse

by the fact that antibiotics are often cheap.
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Public goods are things that benefit a wide group of people, where that group does not directly
pay for their production. For instance, a lighthouse, which benefits ships sailing at night, but
where the running costs are not paid for directly by the ship owners. Similarly, a significant
majority of the medical industry relies on the ability to manage infections with antibiotics to sell

their products.

The fact that the pipeline of new antibiotics is blocked appears to result directly from the two
aforementioned market failures and raises a serious problem for those hoping for investor
action (O’Neill, 2016). Market failures rarely result in any incentive for investors to demand
regulators fix the failure. Therefore, we need to be alive to the possibility that investors could

choose not to exercise any of their powers in respect of AMR.

1.2 Scope of research

This dissertation explores the issue the relevance of Rl to AMR with specific reference to the

pharmaceutical sector.

1.3 Aims and Objectives

This dissertation aims to study the influence UK investors can have on AMR specific to their

investments in the pharmaceutical sector.

The objective is to discover if and how investors resources can be deployed in order to support
action to tackle AMR. In order to draw conclusions, the motivations, barriers and limitations to

investor action have been studied.
Few would argue that industry contributes, either directly or indirectly, to social and
environmental problems. According to Mackenzie and Sullivan (2006) these negative

outcomes raises two key questions:

i) What, if anything can the investors in these companies do to help the problem?

ii) Do Investors have an interest in taking action?

A third question builds on the above and underpins this dissertation: Why would investors

care?
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This dissertation poses and attempts to give a reply to three core questions of equal

importance, inspired by Sullivan and Mackenzie (2006):

The first is why would investors care about AMR?

The second is do investors have an interest in taking action?

The third is what, if anything, can investors do to help the problem?

1.4 Dissertation structure

This section (the introduction), provides an overview to the research. Chapter 2 is the literature
review and provides a more detailed background to the a) AMR literature, and b) Rl literature.
Chapter 3 brings the two literatures together. Insights from Chapters 2 and 3 provide the

foundation for the development of a series of questions.

Chapter 4 describes the methods used to select, interview and analyse results. Results from
these interviews are detailed in Chapter 5. Chapter 6 discusses the results of the study and
the limitations of the research and Chapter 7 contains the conclusions, recommendations and

areas for future research. Chapter 8 details the references.
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CHAPTER 2: LITERATURE REVIEW

The purpose of this chapter is to describe firstly, the AMR problem in the round and secondly,
the Rl landscape. Atthe end of chapter 2 we will have explored AMR as an issue with societal
and economic implications. These implications also impact upon companies that use and
produce antibiotics as well as their investors. Investors have a set of levers they can deploy

on any ESG issue, which are explored in the latter half of Chapter 2.

Chapter 3 then brings the two literatures together to identify the key investor actors to
interview, the pertinent questions to ask them and to identify a) if and how investors are

relevant to the discussion and b) can and will they take action.

This chapter is divided into two strands; the problem, AMR and a potential solution, RI.

2.1 Antimicrobial Resistance

2.1.1. History and context

The Egyptians and Chinese cultures of old were the first to document the use of
microorganisms for the management of microbial infections (Sengupta et al, 2013). However,
the golden era of antibiotics started with the infamous discovery of penicillin by Alexander
Fleming in 1928. Selman Waksman subsequently coined the term “antibiotics” in 1941 to
describe chemical substances produced by microorganisms that demonstrate antagonistic

effects on the growth of other microorganisms (Golkar et al, 2014).

Antibiotics have gone on to save millions of lives and underpinned major advances in medicine
(Gould and Bal, 2013). They prevent or treat infections that can occur in patients suffering
from chronic non-communicable diseases, such as diabetes, and they form an essential part

in procedures, such as chemotherapy and organ transplants (Rossolini et al, 2014).

Antibiotics have also contributed toward extending expected life spans globally. In 1920,
people in the U.K. were expected to live to be only 56 years old; now the average life span is
80 years (Read and Woods, 2014). In developing countries with sanitation challenges,
antibiotics decrease both the morbidity and mortality caused by food-borne and other poverty-

related infections (Rossolini et al, 2014).
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2.1.2 The problem

Even before its mass introduction, resistance to penicillin was identified. Resistance swiftly
became a significant issue and by the 1950’s many of the medical breakthroughs of the
previous decades were threatened (Spellberg and Gilbert, 2014). In response, microbiologists
focused on the discovery of a new family of beta-lactam antibiotics. However, resistance soon

followed discovery (see Figure 1).

The mechanisms of AMR are explained in Figure 2. In summary, within a bacterial population
some cells will be naturally be resistant to an antibiotic. When antibiotics are used, they kill off
all the bacteria, except those with natural resistance. Without competition from the other
bacteria, these resistant strains are able to multiply with resistance being passed on to their
descendants. Resistance is also enhanced by bacteria transferring the genes that allow for
resistance directly into other bacteria that may have been previously susceptible to the

antibiotics; the more resistant bacteria are, the higher the frequency this transfer occurs.

From the 1960s through to the early 1990s, the pharmaceutical sector discovered many new

antibiotics to address resistance, but then the antibiotic pipeline began to dry up.
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2 Antibiotics kill bacteria, but not those resistant to drugs.
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Figure 2: The mechanism of antibiotic resistance
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2.1.3 The causes of resistance

The ‘antibiotic paradox’ describes the premise that the misuse of antibiotics destroys their

curative powers (Polly; 1993, Levy; 2002).

The three primary causes of AMR are multifaceted and include human behaviour and

corporate practice at many levels of society;

a) overuse and inappropriate prescription in humans;
b) extensive agricultural use and;

c) lack of antibiotic research and development (R&D).
Of the three causes of AMR, this dissertation focuses on the lack of R&D (see 2.1.7). For the
sake of completeness, the other two causes are summarised below and explored further in

Appendix 1.

Overuse and inappropriate prescription in humans

Sir Alexander Fleming predicted that the public demand for penicillin would lead to an era of
abuse in its use (Bartlett et al, 2013). Meta-analysis of epidemiological studies shows a direct
relationship between antibiotic consumption and the spread of resistant bacteria strains
(Brown et al, 2013). Despite warnings regarding their overuse, antibiotics are continually

overprescribed worldwide (Gross, 2013).

Extensive Agricultural Use

The practice of administering antibiotics to livestock is extensive; it is estimated that 70% of
all antibiotics used in the U.S. and 55% in the EU, are given to farm animals, much of them

for non-therapeutic purposes (FAO, 2018).

There are four main reasons to use antibiotics in agriculture: (1) to promote growth, (2) mass
disease prevention, (3) selected disease prevention and (4) disease treatment (Boeckel et al,
2017).
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Lack of new antibiotic research and development

From 1940 to 1962, more than twenty new classes of antibiotics were marketed, however
there had been no successful discovery of any new class of antibiotic since 1987 (Silver,
2011).

Antibiotic development is no longer an attractive area of R&D for the pharmaceutical industry

because:

1) Antibiotics are priced keenly compared with cancer drugs, that costs tens of thousands
of pounds (Wright, 2015). Furthermore, antibiotics are not as profitable as medicines
designed for chronic illnesses, such as asthma, because antibiotics are only used for
a short period of time and tend to cure the illness. Smaller companies lack the funding
to meet the stringent regulations for clinical trials, thus reducing the development of

potential new agents (Piddock, 2012).

2) Once a new antibiotic is launched, doctors often keep it in reserve due to fear of
accelerating resistance and only deploy it in the most extreme cases. The
consequences of this approach are a decrease in the a) use of new antibiotics and b)

return on investment (Piddock, 2012).

A pharmaceutical company that invests large amounts of capital expenditure into R&D
can suffer from early dwindling of income when resistance develops (Gould and Bal,
2014).

3) Finally, the majority of patents on antibiotics have expired yet here is an expectation

that antibiotics, even the new antibiotics, should be priced low (Wright, 2014).

Consequently, only four new classes of antibiotics have been launched in the past 40 years

(see Figure 3; Cooper and Shlaes, 2011).

In total, 15 of the 18 largest pharmaceutical companies have abandoned antibiotic R&D
(Ventola, 2015b).

Given the resource required to discover a new antibiotic, push it through clinical trials and the
finite patent lifespan, the presence of resistance makes investment into new antibiotics
unattractive, even though there is a huge demand in the clinical marketplace. Coates et al.

(2011) noted that legislation and incentives are required to restart research.
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A PERFECT STORM

As bacterial infections grow more resistant to antibiotics, companies are pulling
out of antibiotics research and fewer new antibiotics are being approved.
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Pseudomonas aeruginosa.

Figure 3: Decline in new antibiotic development with increased resistance

Source: Cooper and Shlaes (2011)

Summary of causes of AMR

The global overuse of antibiotics makes resistant bacteria more common because the more
we use antibiotics, the more chances bacteria have to become resistant to them. In parallel to
this, there are scant new antibiotics under development to replace those rendered impotent

by rising resistance.

The demand for new antibiotics has increased due to resistance but the supply of new
antibiotics has dried up leaving us in a precarious position (O’Neill, 2016). By decreasing
demand (antibiotic use) and boosting supply (funding R&D) the impact of AMR could be
quelled.

2.1.4 The public policy landscape

AMR has risen up the global policy agenda, headlining at the G7, G20, World Economic
Forum, and in the United Nation (UN) Agenda for Sustainable Development (Lyer and
Mendelson, 2018).

Initial framing of AMR

In 2014, the World Health Organisation (WHO) developed a global template for countries to

draft their own national action plans using five objectives:
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e To improve awareness and understanding of AMR

e To strengthen knowledge through surveillance and research

e To reduce the incidence of infection

o To optimise the use of antimicrobial agents

e Develop the case for sustainable investment and R&D for new medicines, diagnostic

tools, vaccines etc.

The G20 response

In the 2017 G20 Leader’s Declaration, the G20 Heads of State made a historic commitment
to combatting AMR. The Health Ministers involved expressed their concern regarding the
underexplored R&D for new antimicrobial therapies They highlighted the necessity of new
incentive mechanisms to reactivate R&D and stated the lack of R&D was the single biggest

contributor to AMR. This is one of the primary reasons this dissertation focuses on R&D.

In tandem with the Declaration, G20 Health Ministers committed to extend the voluntary
financial support for funding projects, for instance, the Global Antibiotic Research and
Development Partnership. The ministers also called on the support of other countries,

foundations, academia, and the private sector to help achieve this.

2.1.5 Composition of the actors

The rising importance of AMR is associated with a growing number of parties voicing their
concern about the issue (Wernli et al, 2017). The UK Government’s five-year national action

plan on AMR 2019-2024 (the Action Plan) mapped out the range of such parties as

¢ National and international governments

e International organisations

¢ Pharmaceutical professionals

o Businesses

¢ Investors in the aforementioned businesses
o Civil society

e Academia

e Philanthropy.
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2.1.6 Which companies are relevant and what role do they play in AMR?

AMR regulation could dramatically decrease the value of industries tied to conventional

antimicrobials such as healthcare and agriculture (Ventola, 2015).

Agriculture

Regulation could lead to farmers seeing a reduction in the availability of antibiotics for
veterinary use, which poses challenges for the most intensive farming systems — particularly
in the pig and poultry sectors. For those who fail to prepare for this change, the operational
disruption could be significant. Unprepared farming businesses may experience disease
outbreaks and high mortality rates (Read and Woods, 2014)

Pharmaceuticals

This sector could therefore face restrictions on sales of antibiotic. Other products, for instance

oncology drugs which rely on effective antibiotics, could face disruption.

All three causes of AMR, as discussed in 2.1.3, are related to corporate practices, for instance;

e Overuse - overprescribing is partly in response to the relationship between health care
providers and pharmaceutical companies. This is especially salient in countries where

drug sales constitute a major portion of health care providers’ incomes (Li et al, 2012).

e Extensive agricultural use - agricultural use is driven by market pressures. This tension
has significantly increased over the past several decades with the advent of factory

farming, which stresses profitability over externalities (Duckenfield, 2013).

e [Lack of R&D - the scientific talent pool in antibiotic discovery has steadily shrunk with
the closure of research centres. This exodus speaks to the fact that the financial
justification for developing a novel antibiotic does not reflect its public health value or
the investments made into its R&D (Simpkin et al, 2017; Renwick and Mossialos,
2018).
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2.1.7 Which companies does this research focus on?
Of all the stakeholder’s listed in 2.1.5, this dissertation focuses on the interplay between the
pharmaceutical sector and their investors. Specifically, it focuses on what role UK investors in

publicly listed pharmaceutical companies could play to address AMR.

Why the pharmaceutical focus?

The Heath Care sector, specifically the pharmaceuticals, biotechnology and life sciences

industry, discover, develop, and market new antimicrobials (Bax, 1997).

The economic model of antibiotics has resulted in the closure of antibiotic R&D centres, the
latest being Novartis in 2018. Only Merck & Co., Roche, GlaxoSmithKline and Pfizer now have
active antibiotic programs and only two of these have a novel antibiotic in clinical trials
(Jackson et al, 2018).

The O’Neill Report stresses that this corporate trajectory must be reversed in order to deliver

sufficient new antimicrobial agents in the future.

Which cause and why?

Of the three causes detailed in 2.1.3, the lack of R&D is deemed the most important within the
aforementioned O’Neill Review and the G20 Leaders Declaration. Quite apart from the many
infectious diseases, for which we rely on antibiotics to combat, effective antimicrobials
underpin our entire modern medicine system (Robinson et al, 2016) by allowing us to carry

out common surgical procedures and chemotherapy (Roca et al, 2015).

The O’Neill Review sets out why corporate practice in the pharmaceutical sector is central to

the problem:

- pharmaceutical companies have shut their antibiotics research teams steadily, to focus on

areas that may not be ‘easier’, but that have a higher commercial return, e.g. oncology.

- In 2014 there was 800 new oncology products in the pipeline compared to a total antibiotics
pipeline of fewer than 50 products. This demonstrates the impact of a sustained industry focus

on a scientifically challenging but commercially lucrative disease area.

24



Why not agriculture?

This research does not wish to purport that agriculture is of lesser importance nor does it wish
to assert that addressing issues solely on the pharmaceutical side is sufficient to tackle AMR.
Both industries are highly pertinent to the issue however, to date, the pharmaceutical sector

has received far less attention from investors (Robinson et al, 2016).

Investors initiatives, for instance, the well-established Business Benchmark on Farm Animal
Welfare (BBFAW) and the Farm Animal Investment Risk & Return (FAIRR) Initiative, have
promoted attention and action on the use of antibiotics in agriculture since inception, in 2012
and 2014 respectively. A review of the literature indicates the only broadly similar initiative for
the pharmaceutical sector is the AMR Benchmark, which was launched in 2018 and provides

data but not include any collaborative action platform — see 5.3.
This dissertation only attempts to cover a subsection of the corporate practices relevant to
AMR. In Chapter 7 some wider reflections explore if and how the role of investors may be

broader if including agricultural companies.

Why institutional investors?

Institutional investors own the majority of the share capital of the pharmaceutical industry.
This research focuses on equity and credit investors because:

¢ McKinsey Global Institute estimates that 52% of the global investable universe of

US$200 trillion is comprised of equity securities and private debt securities.

e In 2017, of the top twenty-five global pharmaceutical companies involved in antibiotics,

twenty-one of them are publicly listed companies (Tacconelli et al, 2018).

Given the quantum of debt and equity investors and their predominant ownership of the largest
pharmaceutical companies involved in antibiotics, the focus of this research is on equity and
debt investors in listed pharmaceutical companies. The role of investors and the mechanisms

of influence for institutional investors upon their investee companies are explored in 2.2.4.

2.1.8 The commercial implications
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The costs to develop a new antibiotic therapy are comparable to other drugs, yet the returns
on investment for new antibiotics are significantly lower than drugs for chronic conditions. The
Office of Health Economics estimated the net present value of a new antibiotic is US$50
million, compared to approximately US$1 billion for a drug used to treat a chronic
neuromuscular disease. Total antibiotic sales are in the region of US$500 million (World
Economic Forum, 2013). However, companies spend approximately US$5.2 billion on R&D

for each new drug they bring to the market and, even then, 80% fail in clinical trials.

Consequently, neither companies nor investors have a compelling business case for investing
in AMR R&D.

2.2. Responsible Investment

2.2.1 Context

The Principles of Responsible Investment define Rl as “an approach to managing assets that
sees investors include ESG factors in their decisions about what to invest in and the role they
play as owners and creditors.”

As well as an ingrained expression, RI has become a mature approach

¢ In 2006, the PRI was launched at the New York Stock Exchange. By 2018, the PRI
Progress Report showed 2,232 members, a 21% increase on the previous calendar

year.

e In 2015, Friede et al analysed over 2000 academic studies on how ESG factors affects
corporate performance and found an overwhelming share of positive results with just

one in 10 showing a negative relationship.

Rl is also at scale

e In 2019, around a quarter of all professionally managed assets around the world are

estimated to take into account Rl considerations (PRI Progress Report)
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2.2.2 Why investors care about responsible investment?

Sullivan (2011) lists the various reasons for investors to pay attention to ESG topics in their

investment practices:

1) Improved investment performance

Investors who devote resources to Rl believe that ESG issues affect company earnings
through a number of mechanisms, e.g. government intervention, litigation, reputational risk
and direct physical risks. Companies who develop effective strategies to counter these issues
have the potential to outperform those who do not (Sullivan et al, 2006). If specific ESG issues
have not been identified or properly valued by the market, investors alive to this gap may be

able to exploit the potential inefficiencies that arise (Waygood, 2006).
2) Reduced portfolio risk

ESG consideration may identify risks that more conventional forms of financial analysis may
miss (Pollard et al, 2018).

3) Client demand

Fulfilling the expectations of existing or future clients, based on the rising demand for
responsible investment products and approaches (Hoepner & Hebb, 2017). In addition, these

clients may have financial and non-financial values at play.
4) Reputational risk and/or benefit

Pressure from stakeholders such as governments and NGOs for investors to play a more
active ownership role in investee companies. The inverse to this is the potential brand benefit

that may accrue from adopting a leadership position (Kiernan, 2009).

5) Other drivers

Other drivers may include media interest or personal values. Derwall et al. (2011) described
investors’ values and personal beliefs as a nonpecuniary driver. Trinks and Scholtens (2015)

noted that such drivers were increasingly being reflected in investment decisions.

2.2.3 Under what conditions do investors have an interest in acting on ESG issues?
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Materiality as a proxy for investor interest

Materiality in this context means the relevance of a sustainability issue to financial
performance. The majority of investment research operates on the basis that materiality needs

to be proven before an issue will be considered actionable (Eccles et al, 2007).

Consequently, for an ESG topic to be explicitly considered in an investment decision Sullivan

(2011) cites three requirements for an investor to determine if a topic is material

e How does the issue impact upon recognised drivers of investment value for the company
in question?
e What is the financial impact?

e Is the impact financially material?

What else influences what investors see as material?

The definition of materiality has historically been confined to economic information (Jebe,
2019). However, an issue doesn’t need to be financially material for an investor to think its

material. Sullivan (2011) further identifies several nuances in the definition of material:

The costs (or benefits) associated with a specific ESG issue is defined by the size, scale and

activities of the business.

Time frames are critical with the most interest being paid to how the company will perform
over the next 12-24 months. Sullivan (2011) highlighted that investors are likely to be very
interested in an ESG issue that has a 10% impact on a key financial indicator over the next 1-
2 years, but may have limited interest if the same issue has a 50% impact over the next 5-10

years.

Finally, the concept of materiality may be fluid. For instance, if clients ask questions about
how an ESG issue is being assessed this may create pressure for the asset manager to
explicitly take an interest. Equally, a fund manager may develop an interest in a specific ESG
issue, which leads them take action ahead of their peers (Del Guercio & Hawkins, (1999);
Rubach & Sebora, (2009); Ryan & Schneider, (2002).

Limitations: Market Failures
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A market failure is a situation where free markets fail to allocate resources efficiently (Bator,
1958). There are four basic types of market failure for goods/services or environmental
resources: externalities, public goods, common property, and hidden information (Heller and
Starrett, 1976).

Sullivan and MacKenzie (2008) explored the economic literature around market failures as
relates to corporate responsibility issues. Specifically, they reviewed whether investors were
well-placed to intervene in market failure situations where there is no compelling business
case for companies to increase their ESG performance and, by extension, no financial reason

for investors to encourage companies to do so.

They drew upon the body of knowledge around welfare economics (Coase, 1960), which
focuses upon a) externalities and b) depletion of open access to resources owing to overuse.
This occurs because no one party has the incentive to concern themselves with the effect of
their action on others. Cropper and Oates (1992) cite pollution as an example of (a) and

overfishing and deforestation as an example of (b)

Typically, it is left to governments and civil society to deter companies from exploiting market
failures, not investors. Not only do investors lack any incentive to intervene, but the economic
literature suggests that financial performance actually improves when companies exploit a

market failure, leading to benefits for a company’s investors.

For the majority of ESG issues with a market failure at their centre, investors are likely to avoid
taking action owing to this conflict between the issue and the short-term financial interest of

the investor.

2.2.4 What are the key areas for investor action to help address ESG problems?

In section 2.1.7 the rationale for focusing on large, listed companies and their equity and debt
investors was justified. This section examines the mechanics of influence that investors have

when seeking to influence the corporate behaviour of sizable, listed investee companies.

The mechanics of influence
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Investors have a range of options to influence the behaviour of investee companies (Dimson
et al, 2015, Becht et al, 2009). Increasing investor activism been widely documented (Benton,
2017; Brav et al, 2008; David, Bloom, & Hillman, 2007; Flammer, 2015).

Waygood (2011) divides the investors influence into two principal categories: (i) financial
influence - the buying and selling of equity shares and debt on the capital market influences
the cost of capital for listed companies; and, (ii) investor advocacy influence - shareholders
can exercise their ownership of the company to the directors, by sending explicit signals

regarding the management of the company.

General strategies for investors to exert influence

The following list, inspired by Robins et al (2018), gives an overview of the mechanisms
investors have to influence corporate behaviour. Chapter 3 analyses how each mechanism is

relevant to the AMR problem.

Mechanism 1: Investment strateqy

Explanation: Investors determine how individual ESG issues impact their existing policies, for

instance:

Portfolio assessment — A review to identify the performance of companies on ESG metrics
that can help investors understand the materiality of the issue and inform action. As seen in
section 2.2.3, materiality has a key role to pay in determining the level of attention an ESG

topic obtains.

Strategic integration - Integrating ESG considerations into investment strategy signals to

companies the importance of an issue in the broad list of priorities

Mechanism 2: Capital Allocation

Explanation: Investors can choose to withhold capital (divestment) or allocate capital

(investment).

Divestment - Hirschman (1970) famously stated that consumers have two choices if they are
unhappy with a company. They can choose either “exit” or “voice”. Exit, in the cases of
investors is played out by divesting. Voice refers to investors’ ability to have their concerns

heard (see mechanism 3; engagement).
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Investment - Recently there has been innovation in financial products, to enable investment
directly in projects with ESG impacts (UBS, 2016).

Mechanism 3: Corporate Engagement

Explanation: A conversation between investors and companies (McNulty & Nordberg, 2016)

to shape corporate behaviour (Vandekerckhove et al, 2007),

Collier (2004) and Gillan and Starks (2007) both separately outline the two approaches to
corporate engagement as a) Individual engagement - dialogue between individual investors
and corporate management and b) Collective Action - joining investor networks to engage

collectively.

Mechanism 4: Policy Engagement

Explanation: Investors can get involved at various stages in the policy-making process. They
can start policy discussions when they notice gaps or weaknesses in regulation, provide
information and views that support effective decision-making, facilitate evaluation of policies,

and call for the termination or renewal of policy measures (Barton, 2018).

What determines effective influence?

Policy makers and companies cannot focus their attention on all issues simultaneously, and
therefore must prioritise stakeholders’ claims (Gond and Piani, 2013). The level of focus on
an ESG issue may also reflect broader attention on the topic from media interest and NGO
scrutiny (Mitnick, 2000).

According to Gifford (2010), effective influence is based on two factors, a) the willingness of
investors to put resources towards the engagement process and b) tenacity in engaging over

a protracted timeframe with multiple decision makers.

Drivers of investor influence
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The saliency of engagement depends on establishing power, legitimacy, and urgency

(Mitchell, Agle, and Wood 1997).

Gond and Piani offer a model of how this translates into practice:

*Ownership levels (individual or
collective)

* Potential to use shareholder
rights (e.g. shareholder
resolutions, voting against
management, director elections).

« Ability to divest or reduce
holdings (active management), if
ownership stake is large

* Presence of a strong business
case/ financial materiality

« Deep investor knowledge of the
company & the ESG issue

¢ Long-term share ownership
* Investment firm reputation

« Investor interpersonal or “soft”
skills

« Constructive, solutions-oriented
interaction

* Negative incidents (e.g. major
employee or product safety
failure)

« Investor persistence, showing
critical importance of ESG issue

* Impending regulatory change

* Reputational threats & activist
campaigns

* Media coverage that supports the
investor perspective

LEVEL OF INVESTOR INFLUENCE

Figure 5: Attributes that determine the responsiveness to investor advocacy

Source Gond and Piani (2013)

Barton (2018) proposed that the more of the above elements that are deployed by investors
then the greater likelihood that an ESG issue will be prioritised and addressed. Furthermore,

investors can increase their leverage through collaboration (Sullivan 2006).

Engagement strateqy for a market failure

Of the mechanisms for influence, policy engagement appears to be the most relevant to AMR

in light of the market failure.

Simm (2014) identified the benefits of public policy engagement as:

¢ Aligning incentives for companies to take significant action on ESG issues
e Creating urgency for companies to respond to new legislation

e Correcting market failures
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As the literature demonstrates in 2.2.3, AMR is a market failure that appears to lack urgency
or financial incentives so companies lack the incentives to act. Therefore, if investors wish to
take action, then public policy engagement is the first mechanism to explore, as opposed to
corporate engagement.

How public policy engagement differs from corporate engagement

The PRI and United Nations Environment Program (UNEP) report “The Case for Investor
Engagement in Public Policy” highlights three areas;

e Longer timeframes;
¢ Investors are often not the most important stakeholder and;

¢ Policymakers need to balance a range of factors into their decisions.

What makes engagement effective?

The PRI/UNEP report flags how public policy plays a critical role in framing the relationship
between companies and their investors. Essentially, policy sets the rules of the game by
promoting economic development, fostering social inclusion and protecting the environment.
For long-term investors, effective policies can resolve market failures. The report concludes

with a 5C checklist for effective policy engagement;

= Commit resources to public policy engagement.

= Construct a strategic process for policy engagement.
= Clarify public policy positions.

= Collaborate on public policy engagement.

= Communicate to stakeholders regarding public policy engagement.

33



CHAPTER 3: BRINGING THE TWO LITERATURES TOGETHER

This chapter engages the Rl literature and applies it to the AMR problem by framing it around

the three research questions introduced in 1.3.

e Why would investors care about antimicrobial resistance?
e Do investors have an interest in taking action?

¢ What, if anything, can investors do to help the problem?

3.1 Research Question One - Why would investors care about AMR?

The literature suggests a typology of reasons why investors might show interest:

Improved investment performance and reduced portfolio risk

Per section 2.1.3 and 2.1.6 the causes and effects of AMR impact multiple sectors. An HSBC
broker note summarised the predicted impacts on food retailers, restaurants and meat
producers. However, there does not appear to be a corresponding report focusing on the

pharmaceutical sector by any sell-side or academic research.

One of the few industry reports by Schroders on AMR as an ESG issue highlights the
opportunities and risks in different healthcare sectors (Figure 4). The veterinary antibiotic
producers face the greatest disruption if further restrictions are introduced and offer the best

example of financial materiality, as discussed in 2.2.3.

Generic Antibiotic

Diagnostic Healthcare Drug antibiotic e

makers animal focus

Vaccines testers services innovators

N
A\ 4

Opportunity Risk

Figure 4: The AMR risk/opportunity spectrum.

Source: Schroders

Investment opportunities in alternatives

34



HSBC expanded upon the opportunities around alternatives to antibiotics and peripheral

services. These include:

Vaccines - Pfizer and Sanofi represent around 80% of global vaccine revenues according to
Bloomberg. Pfizer is in the later stages of developing a vaccine against post-surgical

infections.

Rapid diagnostic tests — These can be sold on a volume basis without fear that their use will

make them ineffective, and benefit from shorter development cycles than antibiotics.

However, some of companies involved in the above may be smaller, private firms and so not

an obvious focus for investors.

Client demand

A detailed review of the available information only found one asset owner, the Dutch doctors
pension fund Stichting Pensioenfonds Medisch Specialisten asks questions on AMR of their
asset managers. However, the FAIRR Initiative’s global investor statement on antibiotic
stewardship is currently supported by 75 investor signatories collectively managing over US
$3 trillion of assets, indicating some evidence of interest so lends itself to an interview

question.

Reputational benefit / risk

There may be some benefits to investors who are perceived as leading on a societal issue
(Efimova, 2018).

3.2 Research Question 2 - Do investors have an interest in taking action?

AMR as a market failure

The body of knowledge around welfare economics indicates that if the cost of an externality
is not included in the cost of producing goods or services the firm will produce more of the
product than is socially optimal, leading to negative outcomes (Hicks, 1939). A key aspect is
the depletion of open access of a resource by overuse (Hardin, 1968). The fact that the
blocked pipeline of new antibiotics appears to result directly from such market failures raises

a serious problem for those hoping for investor action.
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Not only do investors lack incentives to intervene, but the economic literature suggests firms
perform better when exploiting such a market failure. In this case, the costs to develop a new
antibiotic therapy are comparable to other drugs, yet the returns on investment for new

antibiotics are significantly lower than drugs for chronic conditions.

Materiality of AMR

Academic literature describing how material AMR is to investors is limited. An industry report
from Schroders states that “AMR is a material topic for investment returns across a range of
sectors because regulation is steadily increasing and action on the overuse of antibiotics in
food supply chains is a proxy for wider progress on sustainability.” However, Schroders
presents a somewhat oversimplified interpretation of materiality. As discussed in section 2.2.3,

materiality is multifaceted, especially at an individual company and investor level.

Schroders further opines that despite large volumes of antibiotic sales, the AMR threat is not
yet upon the corporate risk registers or radar. This may be due to AMR not being considered
a specific risk for the company, more a sector wide issue. It could also be due to bounded
rationality - the idea that decision-making is limited by the information the decision maker has,
the cognitive limitations of their minds, and the finite amount of time they have to make that

decision.

3.3 Research Question 3: What actions can investors take to help the AMR problem?

This section takes the typology of influencing mechanisms as detailed in 2.2.4 and translates

the ones that seem the most relevant to AMR into potential actions. This data is then used to

inform the interview questions.

Capital Allocation

The specifics of funding mechanisms for AMR solutions is an area where the theoretical
literature is abundant. However, different estimates exist around the amounts of funding
needed to stimulate antibiotic innovation and there does not appear to be consensus over a)

the amount or b) where this funding should come from.

- The European Union and the European Pharmaceutical Industry Association funded
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the DRIVE-AB project, which concluded at least US$1.2 billion per year will be
necessary to fund 18 qualifying antibiotics reaching the market. This does not include

investments in AMR surveillance, access initiatives, responsible use, or diagnostics
R&D.

- The O'Neill Review estimated US$16 billion over ten years is needed for promoting
the development of new antimicrobials and US$2 billion over five years for a global

innovation fund supporting research in drugs, vaccines and diagnostics.

From the investor's perspective, there does not appear to be any established means for
investors to allocate capital towards AMR solutions, even if they were minded to, for instance
R&D funds.

The product that most closely resembles a funding mechanism that could be applied to AMR
are the vaccine bonds issued by the International Finance Facility for Immunisation
(IFFIm).The success of this approach has been highlights by Clemens et al (2010) as
having profound consequences in terms of the funding of research-based innovative efforts

to eliminate diseases and raising US$2.6 billion.

The gap between funding needs and AMR-specific financial instruments

One of the recommendations in the O’Neill Review was the establishment of a Global
Innovation Fund for early-stage, non-commercial research. With this in mind, the Dag
Hammarskjold Foundation hosted a meeting in 2018 to discuss how more funds to tackle AMR
could be mobilised. This meeting identified five recommendations, two of which relate to the

broad investment case.

¢ Explore what a global mechanism providing catalytic funding could look like.

e Develop stronger investment cases, nationally and internationally.

Unfortunately, the scope of the investment case in the resultant report is limited to two high
level paragraphs that relate to investment by countries rather than institutional investors. The
case for private sector funding was not explored, perhaps because the funding gap is small
enough to be plugged by existing sources. This fuels the recommendation for further research

in section 7.5 to quantify the gap. If further research indicates the funding gap needs private
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funding too, then for private sector funding to appear the financial returns need to be

acceptable to investors. This is explored in section 6.4.

Public health policy makers have traditionally tended to seek push and pull funding (see
Appendix 3) from government and foundation grants. Push funding pays for R&D costs, but
does not improve the attractiveness of the overall market. The DRIVE-AB project concluded
that Pull funding is required to attract private-sector funding, otherwise AMR risks becoming
a neglected issue, solely dependent on the public and philanthropic financing of R&D (Ardal
et al, 2018). This adds credence to the call for further research on the funding gap and the

role the private sector could play.

Where does this leave capital allocation and why does it matter?

As established in 3.2:

- Investors do not have a compelling investment case for investing in companies taking

action on antibiotics.

- Organisations tasked with increasing funding for AMR have not set out the precise

funding gap and their vision of the role, if any, of private finance.

Corporate Engagement

From a detailed search of three primary sources of RI news' it does not appear that there are

pharmaceutical centric collaborative engagements in existence.

Policy Engagement

From a detailed review of the literature there does not appear to be any investor activity around

the pharmaceutical sector, albeit initiatives exist on the agricultural side per 2.1.7.

The most high-profile industry advocacy tool to date is the Davos Declaration. In 2016, 85
healthcare companies signed the “Declaration by the Pharmaceutical, Biotechnology and

Diagnostics Industries on Combating Antimicrobial Resistance” (the Davos Declaration) at the

" RI.com, SRI-Connect.com and the PRI Website. Accessed September 2019
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World Economic Forum. The declaration’s signatories have committed to furthering action on
drug resistance in three broad areas: reducing the development of resistance; increasing

investment in R&D and increasing access to high-quality antibiotics (Patrick, 2016).
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CHAPTER 4: METHODOLOGY

A twin pronged approach was applied to this research: a literature review and a survey of
experts in the Rl arena. This chapter begins with an overview of how the literature research

was conducted before detailing the methods used for the interviews.

4.1 Literature review

Bibliographies and references from academic and tertiary journal articles and papers, ‘grey’
literature comprising practitioner and industry reports and studies, company reports and

websites formed the principal research tools.

The Rl and AMR literatures provided the foundation for the survey questions.

4.2 Interviews

Given the subjective and emergent nature of the research topic, semi-structured interviews
were used to gather and analyse information. This information was used together with

literature findings to derive the conclusions provided in Chapter 7.

Selection of interviewees

Chapter 2 led to the focus on pharmaceutical companies and their investors. Interviewees
were drawn from both asset managers and asset owners and all were based in the UK,
because convenience sampling was used. Some were approached because they had played
a prominent role either in the evolution of an emergent ESG. Others were chosen because
they were well-known for having been pro-active in taking particular actions on ESG issues.
While the interviewees were not necessarily representative of the institutional investor
community as a whole (e.g. the interviewees included asset managers who had adopted a
pro-active approach to other ESG issues), this potential limitation was, at least in part,
addressed through interviews with portfolio managers not usually associated with social or

environmental issues.

Interviewees were contacted by email to ask if they would be willing to participate, briefly
outlining the intent, the use and security of the information and the process. The majority of

the interviews were conducted by telephone and took one hour.
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4.3 The Questions

The overarching enquiry is:

e Why would investors care about antimicrobial resistance?
e Do investors have an interest in taking action?

¢ What, if anything, can investors do to help the problem?
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Research Question 1: Why would investors care about antimicrobial resistance?

Predictions based on what the literature tells us

The literature identifies four reasons why investors tend to pay attention to an ESG issue. If investors perceive an ESG topic as fulfilling at least

one of these reasons, then they tend to care about it.
The literature identifies these drivers:

- Improved investment performance
- reduced portfolio risk
- client demand and;

- reputational risk or benefit
| will add a question to see if there are any others at play.

Interview Questions

Do you consider factoring in AMR has the potential to improve investment performance?
Do you consider factoring in AMR has the potential to reduced portfolio risk?
Have you had any clients ask you about AMR?

Do you consider factoring in AMR has the potential to mitigate reputational risk?
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Do you consider factoring in AMR has the potential to offer reputational benefit to your company?
Are there any other drivers that would encourage you to consider factoring in AMR?
Are you feeling any pressure from civil society to act on AMR?

Research Question 2: Do investors have an interest in taking action?

Predictions based on what the literature tells us

Welfare economics suggests that in situations of market failure investors have less incentives to want the market failure addressed and

therefore will be less likely to act.

If investor considers an ESG issue to be material, then they tend to deem it in their interests to act.

In order to determine if an ESG topic is material investors require answers to three key questions:

¢ How does the issue impact upon recognised drivers of investment value for the company in question?
e What is the financial impact?

¢ Is the impact financially material?

There are three nuances that drive investors to act, even if they do not deem an issue financially material;
e Time frames,
¢ Client/fund manager interest

e Costs and benefits
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Interview Questions

¢ Do you consider AMR to be a market failure?
e Are you aware of the O’'Neill Report?

e Do you consider AMR to be financially material?

e Are you able to assess;
o How AMR impacts the recognised drivers of investment value for an investee company?
o What the financial impact of AMR would be for a investee company?

o If the aforementioned impact is financially material?
¢ Do you have sufficient metrics to assess AMR performance in your investee companies?
e Time frames - Do you consider AMR will impact companies in your portfolio within
o the next 12-24 months

o 2-5years

o beyond 5 years?

e Clients - Have any of your clients or potential clients asked questions about how AMR, for instance, in an RFP?

e Costs/Benefits - Do you consider AMR could result in significant costs or benefits for companies?
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¢ Do you see any investable opportunities arising from AMR?

e Open question — What is your view on why investors are taking action or what’s stopping them?

Research Question 3: What, if anything, can investors do to help the problem?

Predictions based on what the literature tells us

If an investor wants to take action to help address an ESG issue, then there are four key ways in which to do so:

e Investment strategy
e Engagement
e Capital allocation

e Policy advocacy

Interview Questions

Investment strategy

e Have you undertaken any portfolio assessment on the basis of AMR or used the AMR benchmark?

e Does AMR appear in your investment strategy?
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Engagement

¢ Do you engage individually with investee companies on AMR?

¢ Do you engage collectively on AMR?

Capital Allocation

¢ Have you ever divested on the basis of AMR?
¢ |f you were minded to support funding for R&D for new antibiotics would you expect such funding to come from investee companies

balance sheets or from a separate route with separate financing e.g. a AMR bond?
¢ Are vaccine bonds investible in according to your mandates?

e Are you aware of any financial instruments currently available (or being called for) that relate to the AMR challenge?

Policy advocacy

e Have you conducted any individual or collective lobbying?

Wrap up

¢ How likely would you be to put resources towards a collective initiative?
e Have you taken any other action on AMR?

¢ |s there anything you expected me to ask you, that | didn’t?
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4.4 Method of analysis

Thirty-three interviews were undertaken. Within 48 hours of each interview, recordings were
transcribed highlighting any particularly insightful comments. Responses were added into a

spreadsheet template using open coding (Strauss and Corbin, 1990) as per Table 1:

Table 1: Interview ‘heatmap’ response coding

Colour Code Response

_ Yes Positive response, with strong conviction

Sometimes, yes Positive response, but with alternative perspectives and

exceptions or weak conviction

Sometimes, no Sometimes as an exception, but mostly no
No Negative response, rejecting the question strongly
N/A Not applicable, or no response, or no view.

Once all interviews were complete and the ‘heat-map’ populated, a numeric analysis was

created to bring out data analysis and insights.
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CHAPTER 5: RESULTS

This section is organised around the three questions used in the interviews. It starts with the

table of the overall results, then discusses the themes flowing from the results in order of

appearance and concludes with a synopsis.

5.1 Why would investors care about AMR?

Responses
Yes Somewhat, | Somewnhat, No N/A

yes no
Do you consider factoring in AMR has the potential 4 (12%) 0 26 (79%) 3 (9%) 0
to improve investment performance?
Do you consider factoring in AMR has the potential 2 (6%) 13 (40%) 15 (45%) 3 (9%) 0
to reduced portfolio risk?
Have you had any clients/trustees/beneficiaries 2 (6%) 0 0 31 (94%) 0
express an interest in AMR?
Do you consider factoring in AMR has the potential 3 (9%) 3 (9%) 4 (12%) 23 (70%) 0
to mitigate reputational risk or offer reputational
benefit to your company?
Are you feeling any pressure from NGOs or civil 0 0 4 (12%) 29 (88%) 0
society to act on AMR?

Table 2: Results - Why would investors care about AMR?

Themes

Investment Performance

Seventy nine percent (26/33) of interviewees believed that AMR didn’t have the potential to

impact investment performance. One interviewee expressed it simply: “It’s too hard in practice

to apply AMR thinking to fundamental analysis.” Another thought “/ don’t believe any of my

key overweight positions are vulnerable.” Another opined “It’'s more of a societal issue than a

portfolio issue.”
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Of the 12% who believed it could impact performance, conviction was strong that this was the

case as no one answered ‘somewhat, yes’.

Portfolio risk

The results were broadly distributed along a bell curve with a slight skew towards AMR not
impacting portfolio risk. Several interviewees believed: “If the conversation about AMR
regulation was more established, then portfolio risk could become relevant, but as it stands,

it’s too abstract to capture in existing models.”

However, there were also signs that this view is changing because several interviewees were
supportive of the creation of a tool to identify potential direct and indirect financial damages
and the transformative effect this could have on investors’ ability to assess portfolio
vulnerabilities. It is noteworthy that, a) a benchmark tool exists, the AMR Benchmark, which
is discussed in 5.3 and b) this suggests AMR could be a bounded rationality problem, which
is an economic theory with a number of established solutions worthy of further research — see
3.2.

One investor was very clear on the risks to his portfolio “Failing to take it into account AMR is
a massive downside risk. ...it's the foundation of modern medicine, any of our investments in
oncology and orthopaedics is based on the premise that antibiotics work, so for me it’s about
protecting value.” However, this fund manager works for a highly specialised investment firm
that only invests in the healthcare sector. Presumably he cares more about AMR than a

generalist investor, who invests in everything.

Another thought “The whole blockbuster drug model is destroyed if we lose the foundations of

antibiotics.”

Client interest

A lack of client, trustee or beneficiary interest was a common theme for interviewees. Only six
percent (2/33) had been asked about AMR by clients, but in both cases the interest had been
very strong. One interviewee sends out a bi-annual survey to all institutional clients. The
survey asks for their ESG engagement priorities from a pre-defined list of 29 ESG topics to
help them understand their clients’ interests and prioritise which ESG issues to focus on.
These issues came from the list of ESG topics in the PRI's certificate in ESG

Investing syllabus. In 2018 AMR topped the list. The list was skewed alphabetically so AMR
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appeared as the first issue which may explain its popularity. However, this is not the only
reason as another high profile ESG issue beginning with A (aviation, of concern because of

carbon emissions) received only a small percentage.

Reputation

Eighty-two per cent (27/33) believed consideration of AMR has none or very limited ability to

mitigate reputational risk or offer reputational benefit.

Civil society pressures

No respondees reported feeling any pressure from NGOs to act, but one mentioned the
awareness raising work of the British Society for Antimicrobial Chemotherapy. However, the
literature tells us that there is a plenitude of civil society action under the guises of the
Antibiotic Resistance Coalition and the Alliance to Save our Antibiotics. It is noteworthy that
they have such limited influence on investors. It could be because NGOs in general have
an underdeveloped understanding of the full range of actors in the capital markets

(Waygood and Wehrmeyer, 2003), so have omitted investors from their scrutiny, to date.

Although respondees gave their answers in terms of the pharmaceutical sector, it was
observed that many made unprompted reference to the unfettered use of antimicrobials in
agriculture. One interviewee stated simply: “New agents are coming in at one end and then
being flushed down the drain. We need to take care of the ones we have and we’re getting

through the new agents very quickly.”

Another added: “FAIRR is a very visible investor initiative on the agriculture side”, and

another “The BBFAW events and briefings are invaluable’.

Additional drivers

Several interviewees mentioned the role of personal interest which aligns with the literature.
“My child needed antibiotics recently, but they didn’t work at first. I'll always remember that

feeling.”
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5.1.1 Synopsis of results for research question one

- Of the four key factors which cause an investor to care about an ESG issue, only one
is resonating in any meaningful sense with the respondees; reducing portfolio risk.
- NGOs are not addressing investors on the pharmaceutical side.

- Client and personal interest are powerful drivers.

5.2 Research Question 2 - Do investors have an interest in taking action on AMR?

Responses
Somewhat, Somewhat,
Yes No N/A
yes no
Do you consider AMR to be a market failure? 29 (88%) 4 (12%) 0 0 0
Do you consider AMR to be material? 5(15%) 6 (18%) 14 (43%) 7(21%) 1(3%)
Are you able to assess how AMR impacts the
0 0 0 33 (100%) 0
value of a pharmaceutical investee company?
Are you able to assess what the financial impact
0 0 0 33 (100%) 0
of AMR would be for a investee company?
Are you able to assess If the aforementioned
. o . . 0 0] 0 33(100%) 0
impact is financially material?
Do you have sufficient ESG metrics to assess
. . . 0 0] 0 33(100%) 0
AMR performance in your investee companies?
Do you consider AMR could result in significant
costs or benefits for companies in your 4 (12%) 19 (58%) 9 (27%) 1(3%) 0
portfolio?
Do you see any opportunities arising from
3 (9%) 12 (36%) 11 (33%) 7 (22%) 0
AMR?
Have any of your potential clients asked
1(3%) 0] 0 32 (97%) 0
questions about how AMR is being addressed?

Table 3: Results - Do investors have an interest in taking action on AMR?
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Themes

Market Failure

All investors agreed, and eighty-eight per cent (29/33) strongly agreed, that AMR was an

example of market failure: “It’s a textbook example of a market failure”.

Forty-five per cent (15/33) of respondees had heard of the O’Neill Report. Those who had
awareness of it had generally encountered it outside of their work-related reading: “/ saw it on
the Royal Society Christmas Lectures”; “My wife is a doctor - we discussed it over dinner”.
This insight speaks to the demographic of the interviewees - not everyone has a medical

spouse.

Materiality

Per 2.2.3 materiality means the relevance of a sustainability issue to a company's financial
performance. When asked if AMR was a material issue the majority, sixty-four per cent
(21/33), answered somewhat no or no. “It’s important but | can’t say it's material”. Several
interviewees believed AMR needs to be tackled as a matter of human survival, but the

business case has not yet been articulated sufficiently.

No interviewees recalled seeing any corporate reporting on the matter in response to the three
corporate reporting questions nor was there any awareness of any ESG metrics to assess
AMR performance.

Clients

Only one interviewee had been asked a question about AMR from a potential client. In this

case, a University Endowment Fund.

Timeframes

When asked about the timeframe in which AMRs impacts would be felt, seventy-five per cent

(25/33) stated 2-5 years. No one stated it was more urgent.
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Costs/benefits

In contrast to the question on materiality, the largest group of interviewees, seventy per cent
(23/33), believed AMR could lead to significant costs or benefits for companies in their
portfolios. Interviewees recognised the confusion in the industry, agreeing that “AMR will

probably lead to future costs, but | don’t know which companies will be hit.”

There was considerable discussion around the investment opportunities arising from AMR.
One highlighted the recently launched antibiotic-impregnated catheters from Medtronic Inc.
Others cited companies positioning themselves to benefit by developing alternatives to
antimicrobial agents - specifically the therapeutic use of bacteriophages. “I'm very interested
in [bacterio] phages.” Phages are viruses that kill bacteria and well-suited to be part of the
multidimensional strategies to combat AMR (Altamirano and Barr, 2019). Several other
investors cited the potential of phage therapy and another added he was “overweight on small

capitalisation, rapid diagnostic biotech firms”.

One interviewee flagged why there was little consideration of opportunities: “Investors are only
interested in oncology as an investment theme as investors follow the money. Cancer patients
generate more cash flow. If a patient is ill for longer with a chronic condition we can make
more money from them. AMR just isn’t as sexy, so it’s eclipsed.” The theme of oncology
presenting the greatest opportunities of all topics in the pharmaceutical sector came up

repeatedly.

Motivations and barriers to investor interest

Motivations

When asked an open-ended question about what might help increase investor interest the
answers appear to confirm the literature: “Show me how it will affect the performance of my
funds, then I'll care” and “If | thought a big change was imminent, perhaps regulation, then I'd

pay attention” and “The day a client asks me, then I'll notice”.

Barriers

When asked an open-ended question about what is preventing investors taking more of an

interest, several respondees noted the demands on investors time by more established ESG
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Issues: “Climate change and plastic have crowded out the attention.” Another noted that “ESG
fatigue has set in and practitioners are in firefighting mode with no bandwidth to get to grips

with yet another problem.”

Two other respondees said they only understood AMR as they were married to a doctor and

a veterinarian respectively, otherwise it would not be on their radar.

Another was inspired but unsure what to do: “/ saw the Chief Medical Officer, Dame Sally

Davies, speaking and resolved to do something as soon as | got back in the office. But what?”.

5.2.1. Synopsis of results for research question two:

- In respect of the economics, there was a clear view that AMR is a market failure.

- In terms of whether investors will act, many of the catalysts for investor action were
absent.

- Themes which emerged clearly were a) a lack of investor-centric data b) a lack of
urgency c) ESG issue fatigue d) the power of personal interest and e) oncology

eclipsing the sector.
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5.3. Research Question 3 - What, if anything, can investors do to help the problem?

Responses
Yes Somewhat, Somewh No N/A
yes at, no
Have you undertaken any portfolio 0 0 0 33 (100%) 0
assessment or used the AMR benchmark?
Does AMR appear in your investment 0 0 0 33 (100%) 0
strategy?
Have you ever engaged individually with | 4 (12%) 12 (36%) 7 (22%) 10 (30%) 0
investee companies on the topic of AMR?
Do you engage collectively with companies 0 0 0 33 (100%) 0
on AMR?
Have you ever undertaken policy advocacy 1 (3%) 0 0 32 (97%) 0
on AMR?
How likely are you to put resources towards | 4 (12%) 17 (52%) 7 (21%) 1 (3%) 4 (12%)
a collective engagement?
Have you ever divested on the basis of 0 0 0 33 (100%) 0
AMR?
Are vaccine bonds investible in according to 3 (9%) 0 0 1 (3%) 29 (88%)
your mandates?
Are you aware of any financial instruments 0 0 0 33 (100%) 0

currently available (or being called for) that

relate to the AMR challenge?

Table 4: Results - What, if anything, can investors do to help the problem?

Themes

Investment strategy

No investees included AMR in their investment strategy nor had any undertaken portfolio

analysis. One commented “The topic is far too immature for this level of consideration.”

56




AMR Benchmark

Awareness of the AMR Benchmark tool was low — nine per cent (3/33) were familiar with it.
Per Chapter 4, a separate interview was conducted with the NGO behind the AMR

Benchmark, the ATMI, to understand the aims and progress of the benchmark.

ATMI is a Dutch NGO that aims to advance access to medicine in the poorest countries by

stimulating and guiding the pharmaceutical industry.

The AMR Benchmark provides the first independent assessment of how pharmaceutical
companies are responding to AMR. The 30 companies in scope include those with the largest
R&D divisions and the largest market presence. The goal is to incentivise companies to adopt
and implement effective actions for tackling AMR. It highlights where good ideas for limiting

AMR are being implemented and where action is still required.

The main finding of the first iteration of the benchmark, launched in 2018, is that
“Every company who committed to the Davos Declaration is doing something to address the
problem of appropriate access and resistance but the scale of the interventions vary

dramatically.”

In terms of investor uptake, the AMR Benchmark will “conduct an independent evaluation of
our impact every five years. We know several investors use the benchmark results in their
conversations with companies, but we would find it difficult to speculate on the general level

of uptake within the investor community.”

Thinking about the role of investors the spokesperson said: “We need the [Davos Declaration]
commitments from companies, but we also need the commitment from governments to
incentivise and de-risk innovation. Investors can support this policy push and keep AMR alive

within their company engagements.”

In terms of barriers to progress “The investment case needs to be strengthened to help
companies and their investors recognise they are not going to be able to sell products such

as cancer drugs, unless hospitals are also able to provide antibiotics.”

Engagement

While none of the respondees had engaged collectively with pharmaceutical companies forty

eight percent (16/33) had asked a question about AMR as part of a broader discussion with
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investee companies. AMR questions were predominantly phrased to invite comment on the

relevance to the company in question, rather than a detailed conversation.

Seventy-two per cent (24/33) were willing to consider putting resources towards a collective
engagement. The majority of these respondees thought the engagement should be with public
policy makers rather than companies due primarily to the economics of antibiotics. This was
echoed by the literature on addressing the underpinning market failure. This is explored further

in “policy advocacy” below.

Capital allocation

There was considerable discussion about AMR and capital allocation. The consensus was
that it wasn’t within the gift of any one individual investor or one company to invest sufficiently
to remedy AMR because of a) the significant costs of R&D and b) the lack of incentives to

pursue such R&D.

The consensus view was that the science to discover new antibiotics is challenging, but it's
not the primary barrier to the blocked pipeline, the economic model is. As one interviewee put
it “Non-standard sales models could help. The Government could pay a subscription to have

access to antibiotics as and when needed like Netflix, to spread the R&D risk and burden.”

Another thought: “Jim [O’Neill] is the big name in economics, but there’s no money in fixing

resistance for either anyone as things stand.”

There was recognition of the need to discover and develop new drugs. However, there was
also awareness that “antibiotics are so unpopular that big pharma has essentially pulled
out of the market. Some small companies have made progress on discovering new drugs,
but face mammoth financial barriers in getting these new antibiotics to market.” Another

thought: “The science can work, but the economics need fixing.”

Overall, perspectives typically reflected a lack of faith in the status quo to fix the AMR problem.

One investor put it simply “Everyone gets the benefits, but no one wants to invest. There’s an
added complication that you can undermine the effectiveness of a new products just by

marketing it.”
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The majority thought the pharmaceutical industry could not be expected to use its balance
sheet to fund R&D.

The potential for an AMR bond divided opinion. Some concluded such a product would be too
niche to have broad investment appeal. Others indicated interest and sketched out the

parameters of what an attractive product would look like:

o A triple-A credit rating;

e A quasi-government bond structure or backing from the UN or the World Bank with the
WHO,;

e Maturity of between 3 — 7 years;

e Proceeds from the bond would be spent on AMR solutions;

e Euro or US dollar denomination;

One commented that “The vaccine bond model is a good way of addressing a public health
issue, especially in a low interest world” but eighty-eight per cent (29/33) of respondees did

not know if their organisation could invest in vaccine bonds.
Others fundamentally disagreed with any economic incentives and thought AMR was not a
private sector problem to solve and the international governments need to respond on this

topic.

Policy advocacy

Only three per cent (1/33) had undertaken any public policy lobbying on the topic. Digging
deeper, this responder considered attending a UN General Assembly meeting on AMR
counted as advocacy, which is rather a stretch. However, the majority of investors expressed

(unprompted) support for an industry wide call for government intervention.

One investor suggested an investor driven equivalent to the Davos Declaration might be a
well-supported way to demonstrating investors want interventions to address the market
failure. Another opined: “It makes sense to lobby on this rather than engage because what
exactly would | be asking a company to do? I'd look amateur and idealistic if | requested capital

expenditure on an unprofitable area.”
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5.3.1 Synopsis of results for research question three:

60

Of the four areas for investor action only one is being undertaken; corporate

engagement.

Many investors expressed surprise that the AMR Benchmark existed and the
benchmark itself did not appear to have detailed knowledge of the level of uptake

amongst the investment community yet.

Another theme that emerged was the lack of faith in the status quo to deliver remedies

and the barrier to innovation presented by the current economic model.

Interviewees indicated a willingness to put resources towards a collective initiative that
focused on policy advocacy rather than corporate engagement. Of the other areas for
investor action, capital allocation generated the most discussion with a clear view that
the pharmaceutical industry could not be expected to fund new R&D in light of the
current economic models. The parameters of what an AMR bond could look like were
discussed. Investors expressed some interest so long as the bond had conventional

features.
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CHAPTER 6: DISCUSSION

The discussion is organised around the three research questions, following the same structure
as Chapter 5. The aim of this chapter is to demonstrate a) how the results relate to the
research objectives and the literature, b) what the results mean and c) why this matters. The

limitation section highlights what the results are unable to tell us.

6.1 Research question 1: Why would investors care about AMR?

6.1.1 Interpretation

From the literature, we surmised that if investors perceive an ESG topic as fulfilling at least
one of four reasons, then they tend to care about it. The results largely confirmed this

argument;

- Of the four key factors, only one is resonating in any meaningful sense with the
respondees; reducing portfolio risk.

- The investors who did not perceive any of the catalysts as relevant did not demonstrate
intention to investigate the topic further or take action.

- The investors with a strong conviction that consideration of AMR offered a reduction
in portfolio risk were correspondingly the ones who had undertaken some action on
the topic, predominantly engagement.

- Interestingly, the two investors whose clients had expressed an interest had the most
sophisticated understanding of the issues and were taking the most action. Both

indicated this was a causal relationship.

A perspective that was present in the literature and brought to life in the interviews was the
potential for personal interest to drive investor action. Several investors cited family members
who had contracted resistant strains of bacteria as their catalyst for caring and the
consequential action undertaken. In addition, two investors cited conversations with their

medically trained spouses as piquing their interest.

It is noteworthy that, despite investor initiatives existing for AMR as an agricultural issue, none
of the respondees had been approach by any NGOs or investor initiatives on AMR specific to
the pharmaceutical sector. Eighty-two percent (27/33) mentioned, without prompting, they had
been contacted by investor initiatives active on the food production side of the antibiotics
discussion, specifically the FAIRR Initiative and BBFAW.
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6.1.2 Implications

These results indicate that, in the current situation:

e A focus on Sullivan’s four reasons is key to tracking levels of interest and of the four,
clients are (to date) the most important route to get investor attention.

e Stakeholders wishing to advance the topic of AMR in the investment community should
focus on a) framing their message around the area current capturing investors’

attention, portfolio risk, and b) piquing client and personal interest.

In the future AMR may become higher profile or deemed to be material, in which case these

results would need reviewing.

6.2 Research question 2: Do investors have an interest in taking action?

6.2.1 Interpretation

A healthy dose of scepticism should be applied to these results, just because investors can

act doesn’t mean they will.

Sullivan and Mackenzie (2008) explained why investors rarely felt a compulsion to act in the
face of a market failure. The topic of climate change is one example of what was initially a
pure market failure where investors felt the macroeconomic implications and the technology
opportunities were sufficient to call for short-term pain from corrective regulation to allow long-

term gain.

All the interviewees classified AMR as a market failure. However, they also expressed a strong
interest in remediation. This could be because AMR echoes some of the attributes of climate

change, namely;

- a credible peer reviewed report detailing catastrophic long-term macroeconomic implications
of inaction (The Stern Report and the O’Neill Review); and
- investable opportunities around solutions (low carbon technology and rapid diagnostics,

vaccine and phage therapies).
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In respect of the latter point, the literature speaks to the investable alternatives to antibiotics

and the interviews fleshed out those examples with real-life investment positions.

Continuing the climate change analogy, Sullivan and Mackenzie (2008) emphasise that much
of the investor action on climate change is business case focused; therefore, the business
case for AMR needs to be established. The interviews inform us that the business case is not

currently sufficiently articulated, which feeds into the recommendations in 7.4.

The literature tells us that in order to determine if a topic is deemed material, investors need
clarity on three key metrics; the impact upon drivers of value; the financial impact and if that
impact is financially material. However, the results do not fit with the theory, that is, none of
the investors reported seeing any of the three key metrics in corporate reporting yet thirty six

per cent (12/33) still classified AMR as material.

One possible explanation for this, as identified by Eccles and Stroehle (2016), is the fluid range
of interpretations of the term materiality within and between organisations as well as the
evolution of the term over time. Other explanations could be that AMR is a) not currently a
big enough cost, b) not impacting individual companies at scale and c) lacking any real

opportunities to invest.

In addition, respondees may have suggested the topic was material due to ‘participatory bias’
- the interviewees saying what they think the interviewer wants to hear. This is explored further

in section 6.4.2.

Moving onto the nuances of materiality that Sullivan (2011) describes;

The literature tells us that investors are likely to be more interested in ESG issue that will
impact performance in the next 12-24 months. The results indicated that none of the investors
felt AMR would impact upon investments in that timeframe which may help explain the low
levels of activity on the topic overall. Interesting, the consensus was that the impact would be

felt in 2-5 years so investors’ interest levels may change in the near future.

The interviews confirmed the literature regarding materiality flowing from client or personal
interest. Of note is that those who had external client or personal interest were the most
engaged overall. However, even if AMR is deemed material that simply means an investor

thinks it is relevant — it does not necessarily mean an investor will be compelled to take action.
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Despite the above, we must be mindful that the majority of respondees still consider AMR

immaterial.

6.2.2 Implications

On the topic of materiality, it would appear investors are determining AMR to be material based
on client and personal interest, rather than other measures. This fits with the literature on
materiality nuances and personal values. Stakeholders wishing to gain investors’ attention

may wish to prioritise these avenues in the first instance.

One theme that appeared across several questions was the low level of recognition of an
existing pharmaceutical sector specific investor tool to offer selected insights into
pharmaceutical company’s antibiotic activities; the AMR Benchmark. The results provide a
new insight into the relationship between the ATMI, who run the benchmark, and their target
audience. This means that the ATMI would do well to rethink how they publicise the next
iteration of the benchmark to reach the intended audience. One potential reason why it has

not got the traction could be the ESG fatigue mentioned by interviewees.

The literature established the positive impact a client’s interest has on investor action, and the

interviews confirmed this.

6.3 Research question 3 — What can investors do to help the AMR problem?

6.3.1 Interpretation

There was no mention of any actions outside those identified in the literature. However, there
may be other actions available worthy of exploration, for instance, filing a shareholder
resolution at a company’s annual general meeting.

To help clarify the current state of play, | have developed Table 5 which identifies a) what

action could take place, b) where action is taking place and c) where appetite exists to bridge

that gap.
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RI Strategies Evidence Evidence of appetite for
from taking such action from the
interviews interviews
that this is
happening

Investment Strategy: portfolio | No Yes

assessment

Investment Strategy: strategic | No No

integration

Corporate Engagement: individual Yes Yes

Corporate Engagement: Collective No Yes

Capital Allocation: divestment No No

Capital Allocation: financial instrument | No Yes

to fund AMR R&D

Policy Advocacy No Yes

Table 5: Identifying where action could be catalysed

6.3.2 Implications

The practical implications to help catalyse latent appetite for such action (highlighted in Table

5), include:

Investment Strateqy: portfolio assessment

Investors are largely unaware of the existence of a tool to benchmark corporate performance
on antibiotic stewardship, the AMR Benchmark. As the only offering to the investment
community on this topic it is worth ATMI reviewing their outreach strategy to the investment

community before the launch of the next iteration in 2020.

Corporate Engagement: collective

Nearly three quarters of investors expressed an appetite for collective engagement on the
topic and willingness to devote resources, but no such vehicle exists. However, while there is

latent enthusiasm, a) most interviewees thought it was more a policy issue and b) if corporate
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engagement was to be considered, more research is needed to establish to what end the

specific engagement asks could focus upon given the current economic models.

Capital Allocation

The interviews identified a significant pocket of interest in exploring a conventional bond for
funding AMR solutions. This contrasts with the literature, which a) did not appear to recognise
the potential role of the private sector, indicating it is either i) unnecessary or ii) irrelevant and

b) tended to emphasise the importance of the role of foundations and government financing.

The literature identified the existence of push and pull mechanisms (Appendix 3). Building on
this, the interviews identified that none of the stakeholder involved in such mechanisms are
speaking to investors about capturing funding from mainstream investors. The parameters of

what such a product would look like mirrored the attributes of a conventional bond.

Policy Advocacy

The literature indicates the presence of a market failure may make investors reluctant to
engage with companies. However, the interviews identified a potential solution to this market
failure, specifically the latent appetite of investor to engage with policy makers. This
enthusiasm for investor lead advocacy work was surprisingly broad especially with investors
who had taken no other action, contradicting the welfare model of economics literature and

feeds into a recommendation in 7.4.

6.4 Synopsis of discussion

6.4.1 Key Findings

Attention

The interviews suggest that there is a clear link between investors who believe AMR can a)
reduce portfolio risk b) meet client needs and c) fulfil their personal interests and those

investors who are taking action.

The personal impact aspect is an angle where creativity could be deployed especially as AMR
is deemed financially immaterial. Given the human interest aspect, there are more avenues

to make AMR resonate personally with the average investor than an ESG topic such as auditor
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rotation. This angle could be exploited to address the crowded ESG space that several

participants spoke of.

Materiality

The literature indicates that the financial implications of AMR are only defined by peer

reviewed papers at a macroeconomic level.

The business case for AMR has not been articulated and AMR is not recognised as material

by the majority of interviewees. Furthermore, there is a lack of urgency around the topic.

Solutions

That AMR is a market failure was not in question. The literature indicates this means investors

are less likely to press the companies they invest in to take action.

The literature identifies policy engagement as the most effective route towards market failure
remediation. Many interviewees expressed an appetite for collective public policy advocacy
on AMR as well as citing opportunities for investing in solutions. The implication for
policymakers is that stronger policy measures will be necessary to address the market failure
inherent in the current economic models for antibiotics. Conversely, the absence of a clear
message regarding the impact of AMR from the pharmaceutical industry counts against

investors looking at these issues.

Investors agreed policy advocacy trumped corporate engagement especially because it was
not clear what action they should be asking companies to take in the face of a market failure.
The literature captures the key attributes that determine the success of collaborative investor
policy advocacy. These attributes, including increasing saliency and the 5C checklist for

effectiveness, are woven into the recommendations section in Chapter 7.

Causes

This research focuses on the pharmaceutical sector implications of AMR. However, the
literature relating to the corporate practices fuelling the causes of AMR (in Chapter 2 and
Appendix 1) and the results both speak to the interplay between the demand and supply side
of AMR. Several investors highlighted the futility of researching new antibiotics only to

squander away their efficacy by overuse in agriculture. This highlights a wider question ripe
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for further research, namely what is the relative weighting of the different causes of AMR

acceleration - agricultural use verses human clinical use.

Funding

Questions remain over the precise mechanics of funding needed to generate AMR solutions
and the size of the funding gap. Foundations and governments have provided the majority of
funding to date. Until we have clarity on the gap then there will be ambiguity over the role that
institutional investors can play, likely to compound investor inertia. The funding gap may be

anywhere from negligible to circa US$16 billion, as estimated by the O’Neill Review.

To date, research has focused on the loss of GDP not on how to bridge the funding gap
(Thorpe et al, 2018). There is investor interest in exploring a conventional bond with
conventional characteristics for funding AMR solutions. However, bonds are only one funding
option and the bigger question is the size of the funding gap and if the government wants or

needs private sector finance.

6.4.2 Limitations of the research

Geographic bias

There was a deliberate interviewee bias towards UK investors, as | have a developed network
in that region. This interview biases could have been removed by having representative of the
other investment hubs, but is somewhat mitigated by the fact that many of the interviewees

invest globally

Sample size

The reliability of this data is impacted by the limited number of interviews (33x). Moreover,
interviews were held across two different interviewee groups, asset managers and asset
owners, each with different perspectives on the industry. The positive aspect of this is the

diverse perspectives captured.
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Participatory bias

Given my acquaintance with the majority of interviewees, the responses given may be subject
to the ‘halo effect’, where participants may distort their answers to present themselves in the

best light, rather than give an honest answer (Norris, 1997).

Quality of responses

The interviewees knowledge ranged significantly resulting in a wide range in the quality of
their responses. Some claimed deep expertise in the issue, while others had limited
knowledge. This may be indicative of the reality of AMR knowledge in the investment industry.
A larger sample size across asset managers and asset owners, and an initial screening of
interviewees would help mitigate this limitation and/or confirm the state of play around AMR

knowledge.

Interpretation of data

The generalisability of the results is limited by the interpretation of the interview style of
collecting data by the interviewer, leading to the potential for misinterpretation. This could have
been mitigated by engaging a support researcher to confer the accuracy of interpretations.
The interviewees could also have confirmed the interpretation and coding of the results ex-

post.

Lack of academic literature and data collection consistency

Given that antibiotic economics and AMR as relates to ESG are both relatively embryonic
fields of research, much of the literature used was ‘grey literature’, namely, industry reports
and websites. The lack of peer review of such sources reduces their credibility. However, there
is an established body of academic literature around ESG, from which analogies were drawn,

which mitigates this limitation somewhat.

In addition, the emergent stage of the topic created definition and data collection issues
including: (i) a lack of a common language, which reduced the consistency with which
respondents interpreted and answered questions and (ii) determining the current and future
risks and opportunities with accuracy. While this limitation could erode the robustness of the
findings it could also be considered an opportunity to identify new gaps in the literature, per
7.5.
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CHAPTER 7: CONCLUSIONS & RECOMMENDATIONS

7.1 Context of conclusions

This dissertation builds on work in the field of Rl and antimicrobial economics. | drew upon the

work of Mackenzie and Sullivan (2006) to frame my research around three questions

a) Why would investors care about antimicrobial resistance;

b) Do investors have an interest in taking action: and

c) What, if anything, can investors do to help the problem?

Mackenzie and Sullivan’s emphasis on the catalysts for investors to care, as well as the drivers
of investor action, are especially useful to my analysis as it allows me to a) think through the
reasons driving current action/inaction, b) what is missing that could attract investors’ attention

and c) the limitations investors are subject to.

Few would argue that companies contribute, either directly or indirectly, to social and
environmental problems, in this case the interplay between corporate practice and the causes
of AMR. To this end, the literature’s conceptualisation of the tenants of investor action is
generative for grasping how investors’ resources could be deployed in order to support action
to tackle the AMR problem.

This is primarily by using their investments in pharmaceutical companies and their ability to
influence policy makers as an important stakeholder group. The literature on effective

collaborate investment policy advocacy shapes part of the recommendations in 7.5.

Prima facia, AMR has some of the characteristics that may encourage investor action. The
literature on ESG and market failures offered some insight into barriers to investor action and
how best to frame investor action — specifically focusing on collective policy engagement as a

remedy rather than corporate engagement.

This research owes a factual and interpretative debt to O’Neill's work on the economics of

AMR, which is of value for quantifying the financial consequences of runaway resistance. The

71



dissertation differs from other studies of antibiotic economics by identifying interest and

motivations as pertains to the Rl lens.

7.2 Conclusions by research question

The findings contrast what we know about investor motivations and actions with the reality of
investors’ views on AMR in 2019. More broadly, the research blends the literature and the
results to provide some insight into the pathways as to how to fast track investor consideration

of the topic.

| found in answer to question 1, of the four key factors which cause an investor to care about
an ESG issue identified in the literature, only one resonated in any meaningful sense; reducing
portfolio risk. Client and personal interest were the most powerful catalysts to get investor
attention. In the absences of these factors, stakeholders wishing to advance the topic of AMR
with investors should focus on framing their message around portfolio risk. As things currently
stand, the majority of investors surveyed did not currently care about the topic sufficiently to

take action.

| found in answer to question 2, many of the indicators which would give investors an interest
in taking action are absent. Also missing are credible investor-centric sources of data and
knowledge, a sense of urgency and a tool to promulgate widespread knowledge of stock
specific winners and losers. The only existing project that focuses solely on the
pharmaceutical sector, the AMR Benchmark, was largely unknown. The organisation behind
the benchmark only had anecdotal evidence regarding the uptake of the benchmark within the

investment community.

| found in answer to question 3, gaps between what action could be taken and what action is
current being taken. The interviews identified a pocket of interest in a) collective policy
engagement and b) exploring a mainstream bond to help fund AMR solutions, whilst the
literature tended to emphasise the importance of the roles of foundations and government

financing.

7.3 Overall reflections

The question is whether investors have (or could have) a role to play in the development of
appropriate responses to AMR? The prima facie answer is yes, albeit a modest one, with an

emphasis on a public policy engagement in the first instance.
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The literature and interviews concur that;

¢ Neither companies nor investors have a compelling business case for investing in AMR
R&D.

e AMR is a market failure that needs a public policy intervention. Therefore,

Governments have the primary power to remedy the issue.

e Investors may have a small role to play in encouraging public policy action on AMR
and, when the funding gap has been defined, by allocating capital towards solutions.

However, no one investor can allocate funds sufficiently to fix AMR.

There is presently a lack of data, urgency and knowledge around AMR. It is not currently
considered material. Given the presence of ESG fatigue, as identified in the interviews, even
proving materiality may be insufficient to make investors care. The role of personal values and

interest came through as a pertinent way of catalysing action.

There was a clear view that the pharmaceutical companies cannot be expected to fund new
R&D from their balance sheets in light of the current economic models. Therefore, the most
effective avenue for investors who wish to take action is to engage with public policy makers

to address the economic models, rather than engage with companies.

Once the funding gap is comprehensively defined we can have clarity on who should finance
it. If the answer includes investors this research helps identify some of the characteristics

investors would need.

While the primary focus of this research is on the pharmaceutical sector, both the literature
around the causes of AMR and the interviews agreed that the agricultural use of antimicrobials
was a fundamental issue. It would be helpful for further research to be conducted to identify

what proportion of the problem flows from the different causes of AMR.

Some care is required with this conclusion as it may do a disservice to other actions investors
could or are currently taking, for instance, supporting the AMR Benchmark. However, the
literature on AMR as a market failure underpins the conclusion that, without addressing the

inherent broken economic model, other investors actions face a fundamental and potentially
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insurmountable headwind. Investors should also recognise that their role on public policy is

only part of the picture and they are only one of the stakeholders.

7.4 Recommendations

Influencing initiative

Tapping into the latent interest identified, an influencing initiative should be launched to aid
investors in advocating at a public policy level for the economic model to be fixed as opposed

to a corporate engagement initiative.

Drawing from the body of literature on what makes an effective public policy initiative (2.2.4)

and the public policy response to AMR (2.1.4), the initiative should

a) Use the 2017 G20 Leader’s Declaration on AMR as a framing mechanism

b) Be collaborative and focus on establishing the power and legitimacy of the
collaborators and the urgency of AMR.

c) Establish commitments from investors to dedicate resources to the initiative
and prepare investors for such engagement to span a protracted time period

d) Frequently calibrate adherence to the PRI’'s 5C checklist for effective policy
engagement.

e) Explore the potential for an investor version of the Davos Declaration

The Business Case

To compliment the policy initiative and garner the aforementioned commitment from additional
investors, production of a report to plug the gap between the macroeconomic outlooks of the

O’Neill Report and investee company and sector specific implications.

Such a report could draw inspiration from what the literature tells us on what makes investors

care as a starting point and include opportunities around solutions e.g. phage therapies.

Essentially this report would translate the O’Neill Review into a report to drive buy-side buy-

in. To harvest the results from this research, the report should also
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explore the impact on investment performance and portfolio risk;

articulating materiality, for instance in the veterinary pharmaceutical sector;

highlight case studies of companies who have significant costs and benefits;
demonstrate the reliance of the investor topic du jour, oncology, on effective antibiotics
detail the regulations appearing internationally including potential impacts and

timeframes.

Awareness

The research highlighted the ability of the personal interest aspect of AMR to catalyse

awareness in investors. In order to stimulate action those with an interest in increasing

investor attention to AMR should:

Reframe and make it personal - Cut through the ESG practitioners issue fatigue by a)
framing AMR as a sub topic of established ESG pharmaceutical issues rather than a
brand new issue to digest and b) using novel personal interest stories to highlight

impact of AMR e.g. doctors or survivors of AMR at investment conferences.

Roadshow - ATMI to rethink the launch of the second iteration of the AMR Benchmark

to increase awareness of it amongst target audience.

Civil Society — Expand campaigns to include investors. The literature tells us that there
is a plenitude of civil society action yet only very limited focus on investors. The
interviews tell us that investor initiatives can impact on AMR, as evidenced by the
awareness of FAIRR and BBFAW and their targeting towards investors. However,
there is not an equivalent investor initiative in the pharmaceutical sector, although
the AMR Benchmark shares some of the characteristics of FAIRR and BBFAW,

specifically the offering of a benchmark.

7.5 Further Research and wider reflections

To calibrate the recommendations further research is needed to:
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could help plug the funding gap on AMR and b) how this sits with the creation of a

bond that is attractive to investors. If it is concluded that the funding gap requires



injection from investors, then further research is required to identify the parameters of
what one solution, namely a bond, would look like including a) who could issue it and
b) how it fits with existing public-private partnerships in this space. My research

provides a starting point for the parameters needed to appeal to investors.

- Many investors made unprompted remarks regarding the demand side of the
antimicrobial conundrum; the overuse of antibiotics in agriculture. This highlights a
wider question for further research, namely a) what is the relative weighting of the
different causes of AMR acceleration - agricultural use verses human clinical use and
b) how the role of investors may be broader if investments in agricultural companies

are included.

7.6 Contribution to scholarly body of knowledge

The main way in which my work has contributed to the field of antimicrobial economics and RI
is that it has provided readers with the first academic research piece that applies the body of

knowledge around RI to the emergent topic of AMR.

The findings support the current academic thinking of the catalysts behind investor attention
and action on ESG issues. The finding extends the existing body of knowledge on antibiotic

economics, which have largely focused on macro-economic implications to date.

These findings identified latent interest by investors in engaging with policy makers to address
a market failure and a current absence of any activity in this area. These findings could be of
interest to stakeholders wishing to build such coalitions for collaborative action on AMR, for
instance civil society, industry, think tanks and investors. Civil society may wish to press
investors to take action; the research indicated that currently investors are feeling no pressure

to take action.

Why was it important to do this research?

The main way in which readers should think differently as a result of this research is:

Firstly, not to assume that investors will take action AMR simply because the O’Neill Review

has estimated the catastrophic macroeconomic implications.
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Secondly, to comprehend the barriers to investor action on the topic and what can be done to

surmount them.

Thirdly, to understand why it is strategically more effective to engage with policy makers rather

than companies.

77



CHAPTER 8: REFERENCES

Access to Medicine Foundation. Antimicrobial Resistance Benchmark 2018:
https://accesstomedicinefoundation.org/media/ atmf/2017-Methodology-for-2018-

Antimicrobial-Resistance-Benchmark-nal.pdf [accessed Oct 10, 2019].

Aguilera, R.V., Gond, J.P., Reinecke, J. and Wry, T., 2019, July. Can Wall Street Save the
World? Organizations, Investors, and the Sustainable Development Goals. Academy of
Management Proceedings (Vol. 2019, No. 1, p. 12203). Briarcliff Manor, NY 10510:

Academy of Management.

All-Party Parliamentary Group on Global Tuberculosis. 2014. Dying for a Cure: Research
and Development for Global Health.
http://www.stoptb.org/webadmin/cms/docs/APPG%20REPORT.pdf [Accessed March 30th,
2019]

Altamirano, F.L.G. and Barr, J.J., 2019. Phage therapy in the postantibiotic era. Clinical
microbiology reviews, 32(2), pp.e00066-18.

Amel-Zadeh, A. and Serafeim, G., 2018. Why and how investors use ESG information:
Evidence from a global survey. Financial Analysts Journal, 74(3), pp.87-103.

Anonye, B.O., 2016. General commentary on: alternatives to antibiotic growth promoters in

animals. Frontiers in veterinary science, 3, p.74.

Antofianzas, F., Lozano, C., Torres, C.: Economic features of antibiotic resistance. The
case of methicillin resistant S. aureus (MRSA). PharmacoEconomics 33(4), 285-325
(2015)

Bartlett, J.G., Gilbert, D.N. and Spellberg, B., 2013. Seven ways to preserve the miracle of
antibiotics. Clinical Infectious Diseases, 56(10), pp.1445-1450.

Barton, B., 2018. The role of investors in supporting better corporate ESG performance:
Influence strategies for sustainable and long-term value creation. Journal of Economic
Literature 38: 661-704.

78



Bator, F.M., 1958. The anatomy of market failure. The quarterly journal of economics, 72(3),
pp.351-379.

Bax, R.P., 1997. Antibiotic resistance: a view from the pharmaceutical industry. Clinical

Infectious Diseases, 24(Supplement_1), pp.S151-S153.

Becht, M., Franks, J., Mayer, C. and Rossi, S., 2009. Returns to Shareholder Activism:
Evidence from a Clinical Study of the Hermes UK Focus Fund, 22 Rev. Fin. St, 3093,
pp.3113-17.

Benton, R.A., 2017. The decline of social entrenchment: Social network cohesion and board

responsiveness to shareholder activism. Organization Science, 28(2), pp.262-282.

Brav, A., Jiang, W., Partnoy, F. and Thomas, R., 2008. Hedge fund activism, corporate

governance, and firm performance. The Journal of Finance, 63(4), pp.1729-1775.

Brown, K.A., Khanafer, N., Daneman, N. and Fisman, D.N., 2013. Meta-analysis of
antibiotics and the risk of community-associated Clostridium difficile infection. Antimicrobial
agents and chemotherapy, 57(5), pp.2326-2332.

Bush, K., Courvalin, P., Dantas, G., Davies, J., Eisenstein, B., Huovinen, P., Jacoby, G.A.,
Kishony, R., Kreiswirth, B.N., Kutter, E. and Lerner, S.A., 2011. Tackling antibiotic

resistance. Nature Reviews Microbiology, 9(12), p.894.

Butler, P., and P. Lee (2004) ‘The Duties of Share Ownership’, in Global Corporate
Governance Guide 2004 (London: Globe White Page): 10-14.

Clarke, T., 2015. The Widening Scope of Directors' Duties: The Increasing Impact of
Corporate Social and Environmental Responsibility. Seattle UL Rev., 39, p.531.

Clarkson, M. (1995) ‘A Stakeholder Framework for Analyzing and Evaluating Corporate

Social Performance’, Academy of Management Review 20.1: 92-117.
Coase, R. (1960) ‘The Problem of Social Cost’, Journal of Law and Economics 3: 1-44.

Coates, A.R., Halls, G. and Hu, Y., 2011. Novel classes of antibiotics or more of the

same?. British journal of pharmacology, 163(1), pp.184-194.

79



Collier, J., 2004. Responsible Shareholding and Investor Engagement Corporate integrity

and accountability, p.238.

Cooper, M.A. and Shlaes, D., 2011. Fix the antibiotics pipeline. Nature, 472(7341), p.32.

Cropper, M., and W. Oates (1992) ‘Environmental Economics: A Survey’, Journal of
Economic Literature 30: 675-740.

Dasgupta, P. (2006) ‘Comments on the Stern Review's Economics of Climate

Change’ www.econ.cam.ac.uk/faculty/dasgupta/STERN.pdf [accessed 17 October 2019]

Daulaire, N., Bang, A., Tomson, G., Kalyango, J.N. and Cars, O., 2015. Universal access to
effective antibiotics is essential for tackling antibiotic resistance. The Journal of Law,
Medicine & Ethics, 43(S3), pp.17-21.

David, P., Bloom, M. and Hillman, A.J., 2007. Investor activism, managerial responsiveness,

and corporate social performance. Strategic Management Journal, 28(1), pp.91-100.

Davies, S.C., Fowler, T., Watson, J., Livermore, D.M. and Walker, D., 2013. Annual Report
of the Chief Medical Officer: infection and the rise of antimicrobial resistance. The
Lancet, 381(9878), pp.1606-1609.

Davis, K. (1973), “The case for and against business assumption of social responsibilities”,

Academy of Management Journal 16 (2), p 312-322.

Declaration by the Pharmaceutical, Biotechnology and Diagnostics Industries on Combating
Antimicrobial Resistance. January, 2016. https://amr-review.org/sites/default/
les/Declaration_of _Support_for_ Combating_ AMR_Jan_2016.pdf [accessed Aug 15, 2019].

Del Guercio, D. and Hawkins, J., 1999. The motivation and impact of pension fund

activism. Journal of financial economics, 52(3), pp.293-340.

Del Guercio, D. and Tran, H., 2012. Institutional investor activism. Socially responsible

finance and investing, p.359.

Denes, M.R., Karpoff, J.M. and McWilliams, V.B., 2017. Thirty years of shareholder activism:

A survey of empirical research. Journal of Corporate Finance, 44, pp.405-424.

80



Derwall, J., Koedijk, K., and Ter Horst, J. (2011). A tale of values-driven and profit-seeking
social investors. Journal of Banking & Finance, 35(8), 2137-2147.
DOI:10.1016/j.jbankfin.2011.01.009

Dibner, J.J. and Richards, J.D., 2005. Antibiotic growth promoters in agriculture: history and
mode of action. Poultry science, 84(4), pp.634-643.

Drucker, P. F. (1984), “The new meaning of corporate social responsibility”, California
Management Review 26 (2), p 53-63.

Duckenfield, J., 2013. Antibiotic resistance due to modern agricultural practices: an ethical

perspective. Journal of agricultural and environmental ethics, 26(2), pp.333-350.

Eccles, R.G., Newquist, S.C. and Schatz, R., 2007. Reputation and its risks. Harvard
Business Review, 85(2), p.104.

Efimova, O.V., 2018. Integrating Sustainability Issues into Investment Decision

Evaluation. Journal of Reviews on Global Economics, 7, pp.668-681.

Flammer, C., 2015. Does corporate social responsibility lead to superior financial
performance? A regression discontinuity approach. Management Science, 61(11), pp.2549-
2568.

Fowler, T., Walker, D. and Davies, S.C., 2014. The risk/benefit of predicting a post-antibiotic

era: Is the alarm working?. Annals of the New York Academy of Sciences, 1323(1), pp.1-10.

Freshfields Bruckhaus Deringer (2005) A Legal Framework for the Integration of
Environmental, Social and Governance Issues into Institutional Investment (Geneva: United

Nations Environment Programme Finance Initiative).

Friede, G., Lewis, M., Bassen, A. and Busch, T., 2015. ESG & Corporate Financial

Performance: Mapping the global landscape. Deutsche Asset & Wealth Management.

Friedman, M. (1970), “The social responsibility of business is to increase its profits”, New

York Times Magazine. September 13, p 32-33.

Gifford, E.J.M., 2010. Effective shareholder engagement: The factors that contribute to

shareholder salience. Journal of Business Ethics, 92(1), pp.79-97.

81



Gillan, S.L. and Starks, L.T., 2007. The evolution of shareholder activism in the United
States. Journal of Applied Corporate Finance, 19(1), pp.55-73.

Golkar, Z., Bagasra, O. and Pace, D.G., 2014. Bacteriophage therapy: a potential solution
for the antibiotic resistance crisis. The Journal of Infection in Developing Countries, 8(02),
pp.129-136.

Gond, J.P. and Piani, V., 2013. Enabling institutional investors’ collective action: The role of

the principles for responsible investment initiative. Business & Society, 52(1), pp.64-104.

Goranova, M. and Ryan, L.V., 2014. Shareholder activism: A multidisciplinary
review. Journal of Management, 40(5), pp.1230-1268.

Gould, I.M. and Bal, A.M., 2013. New antibiotic agents in the pipeline and how they can help

overcome microbial resistance. Virulence, 4(2), pp.185-191.

Gross, M., 2013. Antibiotics in crisis. Current biology: CB, 23(24), p.R1063.

Guyatt, D.J., 2006. Identifying and overcoming behavioural impediments to long term

responsible investment: A focus on UK institutional investors. Available at SSRN 1911821.

Hansen, R.G., and J.R. Lott (1996) ‘Externalities and Corporate Objectives in a World with
Diversified Shareholder Consumers’, Journal of Financial and Quantitative Analysis 31.1:
43-68.

Harbarth, S., Theuretzbacher, U., Hackett, J., Drive-AB Consortium, Adriaenssens, N.,
Anderson, J., Antonisse, A., Ardal, C., Baillon-Plot, N., Baraldi, E. and Bettiol, E., 2015.
Antibiotic research and development: business as usual?. Journal of antimicrobial
chemotherapy, 70(6), pp.1604-1607.

Hardin, G. The Tragedy of the Commons, 162 Science 1243 (1968).

Health for Animals Initiative. 2017. https://www.healthforanimals.org/

animalhealthmatters/chapter_3a [accessed Sept 20, 2019].

Hebb, T., Hoepner, A., Rodionova, T. and Sanchez, I., 2018. Power and shareholder

saliency. In Business Strategies for Sustainability (pp. 371-384). Routledge.

82



Heller, W.P. and Starrett, D.A., 1976. On the nature of externalities. In Theory and

measurement of economic externalities (pp. 9-27). Academic Press.

Hicks, J.R., 1939. The foundations of welfare economics. The economic journal, 49(196),
pp.696-712.

Hirschman, A.O., 1970. Exit, voice, and loyalty: Responses to decline in firms, organizations,

and states (Vol. 25). Harvard university press.

Hoelzer, K., Wong, N., Thomas, J., Talkington, K., Jungman, E. and Coukell, A., 2017.
Antimicrobial drug use in food-producing animals and associated human health risks: what,

and how strong, is the evidence?. BMC veterinary research, 13(1), p.211.

Hoepner, A.G. and Schopohl, L., 2019. State pension funds and corporate social
responsibility: do beneficiaries’ political values influence funds’ investment

decisions?. Journal of Business Ethics, pp.1-28.

Hoepner, A.G., 2007. A categorisation of the responsible investment literature. Bibliography,

United Nations Principles for Responsible Investment Academic Network.

Hoepner, A.G., Oikonomou, I., Sautner, Z., Starks, L.T. and Zhou, X., 2018. ESG

shareholder engagement and downside risk.

Hoffman, A. (1996) ‘A Strategic Response to Investor Activism’, Sloan Management
Review 37.2: 51-64.

Howard, S.J., Catchpole, M., Watson, J. and Davies, S.C., 2013. Antibiotic resistance: global
response needed. The Lancet Infectious Diseases, 13(12), pp.1001-1003.

Industry Roadmap for Progress on Combating Antimicrobial Resistance. September, 2016.
https://www.ifpma.org/wp-content/uploads/2016/09/ Roadmap-for-Progress-on-AMR-
FINAL.pdf [accessed Aug 15, 2019].

Ivanova, M., 2016. Shareholder activism and the ethical haressing of institutional investors:
The unique case of ShareAction. critical perspectives on international business, 12(2),
pp.189-214.

lyer, J.K. and Mendelson, M., 2017. Can the Antimicrobial Resistance Benchmark blaze a
new trail? The Lancet, 390(10110), pp.2334-2335.

83



Jackson, N., Czaplewski, L. and Piddock, L.J., 2018. Discovery and development of new
antibacterial drugs: learning from experience? Journal of Antimicrobial Chemotherapy, 73(6),
pp.1452-1459.

Jansson, M. and Biel, A., 2011. Motives to engage in sustainable investment: a comparison

between institutional and private investors. Sustainable Development, 19(2), pp.135-142.

Kiernan, M.J., 2009. Wall St investment revolution. Industrial Engineer, 41(2), pp.14-15.

Klein, E.Y., Van Boeckel, T.P., Martinez, E.M., Pant, S., Gandra, S., Levin, S.A., Goossens,
H. and Laxminarayan, R., 2018. Global increase and geographic convergence in antibiotic
consumption between 2000 and 2015. Proceedings of the National Academy of

Sciences, 115(15), pp.E3463-E3470.

Lachenmann, F., 2019. Sustainable Development Goal 16 at a Cross-Roads. Max Planck
Yearbook of United Nations Law Online, 22(1), pp.171-186.

Larsson DGJ, Fick J. 2009. Transparency throughout the production chain—a way to reduce

pollution from the manufacturing of pharmaceuticals? Regul. Toxicol. Pharm. 53, 161-163.

Larsson, D. G. J. (2014). Pollution from drug manufacturing: review and per- spectives.
Philosophical Transactions of the Royal Society B, 369(1656). doi: 10.1098/rstb.2013.0571.

Larsson, DGJ. 2014, Pollution from drug manufacturing: review and

perspectives, Philosophical Transactions of the Royal Society. Available from: http://rstb.
royalsocietypublishing.org/content/royptb/369/1656/20130571.full.pdf [Accessed March 30th,
2019]

Levy, S.B., 2002. Factors impacting on the problem of antibiotic resistance. Journal of
Antimicrobial Chemotherapy, 49(1), pp.25-30.

Li, Y., Xu, J., Wang, F., Wang, B., Liu, L., Hou, W., Fan, H., Tong, Y., Zhang, J. and Lu, Z.,

2012. Overprescribing in China, driven by financial incentives, results in very high use of

antibiotics, injections, and corticosteroids. Health affairs, 31(5), pp.1075-1082.

84



Littmann, J., Buyx, A. and Cars, O., 2015. Antibiotic resistance: an ethical

challenge. International journal of antimicrobial agents, 46(4), pp.359-361.

Logsdon, J.M. and Van Buren, H.J., 2009. Beyond the proxy vote: Dialogues between

shareholder activists and corporations. Journal of Business Ethics, 87(1), pp.353-365.

Lushniak, B.D., 2014. Antibiotic resistance: a public health crisis. Public Health
Reports, 129(4), pp.314-316.

Luyt, C.E., Bréchot, N., Trouillet, J.L. and Chastre, J., 2014. Antibiotic stewardship in the

intensive care unit. Critical care, 18(5), p.480.

Mackenzie, C. (2006) ‘The Scope for Investor Activism on Corporate Social and
Environmental Impacts’, in R. Sullivan and C. Mackenzie (eds.), Responsible
Investment (Sheffield, UK: Greenleaf Publishing): 20-38.

Mackenzie, C. and Sullivan, R. eds., 2017. Responsible investment. Routledge.

McLaren, D. (2004) ‘Global Stakeholders: Corporate Accountability and Investor

Engagement’, Corporate Governance—An International Review12.2: 191-201.

Michael, C.A., Dominey-Howes, D. and Labbate, M., 2014. The antimicrobial resistance

crisis: causes, consequences, and management. Frontiers in public health, 2, p.145.

Millar, R. J. et al. Nature Geosci. 10, 741-747 (2017).

Mitnick, B.M., 2000. Commitment, revelation, and the testaments of belief: The metrics of

measurement of corporate social performance. Business & Society, 39(4), pp.419-465.

Nisar, T.M., Martin, R., 2007. Activist investment: institutional investor monitoring of portfolio

companies. Management Decision.

Nordhaus, W. (2006) ‘The Stern Review on the Economics of Climate

Change’, nordhaus.econ.yale.edu/stern050307.pdf [accessed 19 October 2019].

Norris, N (1997) Error, bias and validity in qualitative research, Educational Action Research,
5:1, 172-176, DOI: 10.1080/09650799700200020

85



O’Neill J. Review on Antimicrobial Resistance, tackling a crisis for the health and wealth of

nations. December, 2014. https://amr-review.org/Publications.html [accessed Aug 15, 2018].

O’Neill, J. Review on Antimicrobial Resistance, 2016. Tackling drug-resistant infections
globally: final report and recommendations. Review on antimicrobial resistance.

https://amr-review.org/Publications.html [Accessed 30 Oct 2018]

Outterson, K., Powers, J.H., Daniel, G.W. and McClellan, M.B., 2015. Repairing the broken
market for antibiotic innovation. Health affairs, 34(2), pp.277-285.

Piddock, L.J., 2012. The crisis of no new antibiotics—what is the way forward?. The Lancet
infectious diseases, 12(3), pp.249-253.

Pigou, A. (1920) The Economics of Welfare (London: Macmillan).

Pollard, J.L., Sherwood, M.W. and Klobus, R.G., 2018. Establishing ESG as risk

premia. Journal of Investment Management, 16(1), pp.32-43.

Polly, S.M., 1993. The antibiotic paradox: how miracle drugs are destroying the
miracle. JAMA, 270(3), pp.384-385.

Principles for Responsible Investment (2014). The Case for Investor Engagement in Public
Policy. Source: http://unepinquiry.org/wp- content/uploads/2015/10/PRI_Case-for-Investor-
Engagement.pdf [Accessed 7 January 2019]

Puroila, J. and Makela, H., 2019. Matter of opinion: Exploring the socio-political nature of
materiality disclosures in sustainability reporting. Accounting, Auditing & Accountability

Journal.

Read, A.F. and Woods, R.J., 2014. Antibiotic resistance management. Evolution, medicine,
and public health, 2014(1), p.147.

Renwick MJ, Brogan DM, Mossialos E, A systematic review and critical assessment of
incentive strategies for discovery and development of novel antibiotics, The Journal of
Antibiotics, 2016, 69, 73-88.

Research and Markets. Global antibacterial drugs market to 2022—vaccines retain market

prominence while pipeline o ers innovative approaches to tackling antimicrobial resistance.

86



January, 2017. https://www.researchand markets.com//research/pbw973/global [accessed
Aug 15, 2019].

Revelli, C., 2017. Socially responsible investing (SRI): From mainstream to

margin?. Research in International Business and Finance, 39, pp.711-717.

Robins, N. (2006) ‘Shaping the Market: Investor Engagement in Public Policy’, in R. Sullivan
and C. Mackenzie (eds.), Responsible Investment (Sheffield, UK: Greenleaf Publishing):
312-21.

Robins, N., Gouldson, A., Irwin, W., Sudmant, A., and Rydge, J. (2019) Financing inclusive
climate action in the UK: An investor roadmap for the just transition
http://www.lse.ac.uk/Granthamlnstitute/wp-content/uploads/2019/09/Financing-inclusive-
climate-action-in-the-UK_An-investor-roadmap-for-the-just-transition_POLICY-
REPORT_56PP.pdf [Accessed 5 October, 2019]

Robinson, T.P., Bu, D.P., Carrique-Mas, J., Févre, E.M., Gilbert, M., Grace, D., Hay, S.1.,
Jiwakanon, J., Kakkar, M., Kariuki, S. and Laxminarayan, R., 2016. Antibiotic resistance is
the quintessential One Health issue. Transactions of the Royal Society of Tropical Medicine
and Hygiene, 110(7), pp.377-380.

Roca, I., Akova, M., Baquero, F., Carlet, J., Cavaleri, M., Coenen, S., Cohen, J., Findlay, D.,
Gyssens, |., Heure, O.E. and Kahlmeter, G., 2015. The global threat of antimicrobial

resistance: science for intervention. New microbes and new infections, 6, pp.22-29.
Rockers, P.C., Laing, R.O., Scott, N., Ashigbie, P., Lucca, E.H., Umeh, C.A. and Wirtz, V.J.,
2019. Evaluation of pharmaceutical industry-led access programmes: a standardised

framework. BMJ global health, 4(4), p.e001659.

Rossolini, G.M., Arena, F., Pecile, P. and Pollini, S., 2014. Update on the antibiotic

resistance crisis. Current opinion in pharmacology, 18, pp.56-60.

Rubach, M.J. and Sebora, T.C., 2009. Determinants of Institutional Investor Activism: A Test
of the Ryan-Schneider Model (2002). Journal of Managerial Issues, 21(2).

Ryan, L.V. and Schneider, M., 2002. The antecedents of institutional investor

activism. Academy of Management Review, 27(4), pp.554-573.

87



Schneider, M. and Ryan, L.V., 2011. A review of hedge funds and their investor activism: do
they help or hurt other equity investors?. Journal of Management & Governance, 15(3),
pp.349-374.

Schramade, W., 2016. Integrating ESG into valuation models and investment decisions: the
value-driver adjustment approach. Journal of Sustainable Finance & Investment, 6(2), pp.95-
111.

Sengupta, S., Chattopadhyay, M.K. and Grossart, H.P., 2013. The multifaceted roles of

antibiotics and antibiotic resistance in nature. Frontiers in microbiology, 4, p.47.

Shallcross, L.J., Howard, S.J., Fowler, T. and Davies, S.C., 2015. Tackling the threat of
antimicrobial resistance: from policy to sustainable action. Philosophical Transactions of the
Royal Society B: Biological Sciences, 370(1670) p 1321

Shishlov, I., Morel, R. and Cochran, I., 2016. Beyond transparency: unlocking the full
potential of green bonds. Institute for Climate Economics Report, https://www. i4ce.

org/download/unlocking-the-potential-of-green-bonds [Accessed 12 July 2019]

Silver, L.L., 2011. Challenges of antibacterial discovery. Clinical microbiology reviews, 24(1),
pp.71-109.

Simpkin, V.L., Renwick, M.J., Kelly, R. and Mossialos, E., 2017. Incentivising innovation in
antibiotic drug discovery and development: progress, challenges and next steps. The
Journal of antibiotics, 70(12), p.1087.

Singh, S.B, 2017. What is an “ideal” antibiotic? Discovery challenges and path
forward. Biochemical pharmacology, 133, pp.63-73.

Sparkes, R. and Cowton, C.J., 2004. The maturing of socially responsible investment: A
review of the developing link with corporate social responsibility. Journal of Business

Ethics, 52(1), pp.45-57.

Sparkes, R., 2001. Ethical investment: whose ethics, which investment?. Business Ethics: A
European Review, 10(3), pp.194-205.

88



Spellberg, B. and Gilbert, D.N., 2014. The future of antibiotics and resistance: a tribute to a
career of leadership by John Bartlett. Clinical infectious diseases, 59(suppl_2), pp.S71-S75.

Stern, N. (2006) Stern Review: The Economics of Climate Change(Cambridge, UK:

Cambridge University Press).

Stockwell, V.O. and Duffy, B., 2012. Use of antibiotics in plant agriculture. Revue

Scientifique Et Technique-Office International Des Epizooties, 31(1).

Suchak, S (2017) Antimicrobial resistance; Investment implications from farm to pharma
https://www.schroders.com/en/insights/economics/antibiotics-medicines-achilles-heel/
[Accessed 12 February 2019]

Sullivan, R. and C. Mackenzie (2006a) ‘Shareholder Activism on Social, Ethical and
Environmental Issues: An Introduction’, in R. Sullivan and C. Mackenzie (eds.), Responsible
Investment (Sheffield, UK: Greenleaf Publishing): 150-57.

Sullivan, R. and W. Blyth (2006) Climate Change Policy Uncertainty and the Electricity
Industry: Implications and Unintended Consequences (Chatham House Briefing Paper
EEDP BP 06/02; London: Chatham House).

Sullivan, R., 2017. Valuing Corporate Responsibility: How Do Investors Really Use

Corporate Responsibility Information?. Routledge.

Sullivan, R., Mackenzie, C. and Waygood, S., 2017. Does a focus on social, ethical and
environmental issues enhance investment performance? In Responsible Investment (pp. 56-
61). Routledge.

Sullivan, R., N. Robins, D. Russell and H. Barnes (2005) ‘Investor Collaboration on Climate
Change: The Work of the IIGCC’, in K. Tang (ed.), The Finance of Climate Change(London:
Risk Books): 197-210.

T. P. Robinson, D. P. Bu, J. Carrique-Mas, E. M. Févre, M. Gilbert, D. Grace, S. |. Hay, J.
Jiwakanon, M. Kakkar, S. Kariuki, R. Laxminarayan, J. Lubroth, U. Magnusson, P. Thi Ngoc,

T. P. Van Boeckel, M. E. J. Woolhouse, Antibiotic resistance is the quintessential One

Health issue, Transactions of The Royal Society of Tropical Medicine and Hygiene, Volume
110, Issue 7, July 2016, Pages 377-380,

&9



Tacconelli, E., Carrara, E., Savoldi, A., Harbarth, S., Mendelson, M., Monnet, D.L., Pulcini,
C., Kahimeter, G., Kluytmans, J., Carmeli, Y. and Ouellette, M., 2018. Discovery, research,
and development of new antibiotics: the WHO priority list of antibiotic-resistant bacteria and

tuberculosis. The Lancet Infectious Diseases, 18(3), pp.318-327.

Thorpe, K.E., Joski, P. and Johnston, K.J., 2018. Antibiotic-resistant infection treatment
costs have doubled since 2002, now exceeding $2 billion annually. Health Affairs, 37(4),
pp.662-669.

Tomson, G. and Vlad, I., 2014. The need to look at antibiotic resistance from a health

systems perspective. Upsala journal of medical sciences, 119(2), pp.117-124.

Trinks, P. J., and Scholtens, B. (2015). The Opportunity Cost of Negative Screening in
Socially Responsible Investing. Journal of Business Ethics, 1-16. DOI: 10.1007/s10551-015-
2684-3

UN Foundation. Sustaining global action on antimicrobial resistance. September, 2017.
https://wellcome.ac.uk/sites/default/ les/sustaining- global-action-on-antimicrobial-

resistance.pdf [accessed Oct 3, 2018].

Vachani, S., and N. Smith (2004) ‘Socially Responsible Pricing: Lessons from the Pricing of
AIDS Drugs in Developing Countries’, California Management Review 47.1: 117-44.

Van Boeckel, T.P., Glennon, E.E., Chen, D., Gilbert, M., Robinson, T.P., Grenfell, B.T.,
Levin, S.A., Bonhoeffer, S. and Laxminarayan, R., 2017. Reducing antimicrobial use in food
animals. Science, 357(6358), pp.1350-1352.

Van Puyvelde, S., Deborggraeve, S. and Jacobs, J., 2018. Why the antibiotic resistance

crisis requires a One Health approach. The Lancet Infectious Diseases, 18(2), pp.132-134.

Vandekerckhove, W., Leys, J. and Van Braeckel, D., 2007. That's not what happened and
it's not my fault anyway! An exploration of management attitudes towards SRI-shareholder

engagement. Business Ethics: A European Review, 16(4), pp.403-418.
Vasudeva, G., Nachum, L. and Say, G.D., 2018. A Signaling Theory of Institutional Activism:

How Norway’s Sovereign Wealth Fund Investments Affect Firms’ Foreign

Acquisitions. Academy of Management Journal, 61(4), pp.1583-1611.

90



Ventola, CL. The Antibiotic Resistance Crisis: Part 1: Causes and Threats. Pharmacy and
Therapeutics. 2015;40(4):277-283.

Vitols, S., 2011. What is the sustainable company. The Sustainable Company: a new

approach to corporate governance,

Waygood, S., 2016. 17 Capital markets at the Nexus of sustainable development. The

Water, Food, Energy and Climate Nexus: Challenges and an agenda for action, p.229.

Waygood, S., Erler, S., Wehrmeyer, W. and Jeswani, H., 2017. Integrated investment
analysis: investment implications of the REACH regulation. In Responsible Investment (pp.
62-80). Routledge.

Waygood, S. and Wehrmeyer, W., 2003. A critical assessment of how non-governmental
organizations use the capital markets to achieve their aims: a UK study. Business Strategy
and the Environment, 12(6), pp.372-385.

Wernli, D., Jargensen, P.S., Morel, C.M., Carroll, S., Harbarth, S., Levrat, N. and Pittet, D.,
2017. Mapping global policy discourse on antimicrobial resistance. BMJ global health, 2(2),
p.e000378.

Woolhouse, M. and Farrar, J., 2014. Policy: an intergovernmental panel on antimicrobial
resistance. Nature News, 509(7502), p.555.

World Bank, Drug-Resistant Infections: A Threat to Our Economic Future. Washington, DC:
World Bank. License: Creative Commons Attribution CC BY 3.0 IGO (2017).

World Health Organisation. 2016. Fact Sheet: Antibiotic Resistance. Available
From: http://www.who.int/mediacentre/factsheets/antibiotic-resistance/en/ [Accessed March
30th, 2019]

Wright, G.D., 2015. Solving the antibiotic crisis. ACS infectious diseases, 1(2), pp.80-84.
Yang, Y.H. and Buttery, J., 2018. Antimicrobial resistance: a global one-health problem for

all ages.

91



GLOSSARY

Antibiotic - A drug that kills or stops the growth of bacteria. Antibiotics are a type of

antimicrobial. Penicillin and ciprofloxacin are examples of antibiotics.

Antibiotic resistance - Antimicrobial resistance is the result of microbes changing in ways
that reduce or eliminate the effectiveness of drugs, chemicals, or other agents to cure or

prevent infections.

Antimicrobial — A substance, such as an antibiotic, that kills or stops the growth of microbes,

including bacteria, fungi, or viruses

Asset Managers - Financial company that manages investments on behalf of others. These

include, for example, investment managers that manage the assets of a pension fund.

Asset Owners - Asset owners include pension funds, insurance companies, official
institutions, sovereign wealth funds, banks, foundations, endowments, family offices, and

individual investors.

Bacteria - Bacteria are single-celled organisms that live in and around us. Bacteria are
necessary for us to function normally, but in some conditions may cause sickness such as

strep throat, ear infections, or pneumonia.

Bacteriophage - A virus that selectively infects bacteria.

Bond - A bond is a loan that is tradable, a so-called debt security that can be sold to investors.

Corporate engagement - This strategy employs shareholder power to influence corporate
behaviour including through direct corporate engagement (i.e. communicating with senior
management and/or boards of companies), filing or co-filing shareholder proposals and proxy

voting.
Externalities - A positive or negative consequence of an economic activity experienced by

unrelated third parties. Pollution emitted by a factory that spoils the surrounding environment

and affects the health of nearby residents is an example of a negative externality.
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Financial actor - A diverse set of actors operating in financial markets. These include financial
institutions, institutional investors, investment banks, pension funds, and others
Institutional investor - Investor who pools large sums of money and invests those sums in

equities, bonds, property, or other investment assets.

Institutional Investors - A non-bank investors that trade securities in large quantities that
qualifies it for preferential treatment and lower commissions. Institutional investors face fewer
protective regulations because it is assumed they are more knowledgeable and better able to

protect themselves e.g. Sovereign Wealth Funds, pension funds and insurance funds.

Investment portfolio - A collection of investments, for example, equity securities in different

companies.

Market failure - A market failure occurs whenever the individuals in a group end up worse off
than if they had not acted in perfectly rational self-interest. Such a group either incurs too
many costs or receives too few benefits. Commonly cited market failures include externalities,
monopoly privileges and information asymmetries. Where there is market failure, markets do

not operate to provide a price to provide the good or service.

Materiality - The relevance of a factor to a company’s financial performance.

Mortality rate - The number of deaths per units of time in a defined population.

Multi-drug resistance - Resistance to at least one agent in three or more antimicrobial

categories.

Phage - See “bacteriophage”.

Pipeline - The set of drug candidates that are researched and undergo clinical tests at a

specific point of time.

Principles of Responsible Investment -The United Nations-supported Principles for
Responsible Investment (PRI) initiative is an international network of investors working

together to put the group’s six Principles for Responsible Investment into practice.
Public goods - A ‘product’ consumed by a society, not necessarily by an individual consumer,

without reducing its availability to another society or individual, and from which no one is

excluded. Public goods are financed by public revenues and cannot be withheld from people
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who do not directly pay for them. Public goods are those where there is no market and

therefore provided by governments such as national defence, sewer systems, public parks.

Push and pull mechanisms - In the context of Antibiotic R&D, a pull mechanism is generally
outcome-based, and typically it offers a reward that is granted only after a product (i.e., a new
antibiotic) has been fully developed. A push mechanism is generally a way to subsidize
research activities in a given scientific area (e.g., certain types of antibiotics). It is typically

used to start new research and it is not related to the results of such activities.

Responsible investment - Responsible investment refers to an array of investment
approaches including the following investment strategies; impact investing, positive and best-
in-class investing, sustainability thematic investing, norms-based screening, negative

screened investing, ESG integration and corporate engagement.

Zoonosis - A disease that can be transmitted from animals to humans and/or vice versa.
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APPENDIX 1: Causes of antimicrobial resistance

Overuse and inappropriate prescription in humans

High Income Countries are coordinating efforts to limit the use of antibiotics, however, there
is concern that a reverse trend has been occurring in low- and middle-income countries. Klein
et al, 2018, conducted a large-scale observational study using national quarterly antibiotic
consumption data. They found that between 2000 and 2015, antibiotic consumption increased
by 65%.The primary driver of this increase in global use was the increased consumption in
LMICs where antibiotics are often freely available over the counter. Consequently, this lack of
oversight results in easily accessible, plentiful, and low-cost access to antibiotics which
promotes overuse. Antibiotics may also be purchased online through less reputable e-
commerce websites which has also made antibiotics freely obtainable in high income

countries where antibiotics are regulated. (Michael et al, 2014).

The injudicious prescribing of antibiotics is a key contributor to resistance, has questionable
therapeutic benefit, save for the placebo effect, and expose patients to potential complications
of antibiotic therapy (Lushniak, 2014). Yet, Public Health England found that more than 20%
of all antibiotic prescriptions in primary care in England are inappropriate. Furthermore, 30%
- 60% of antibiotics prescribed in intensive care units (ICUs) have been found to be

unnecessary or inappropriate (Luyt et al, 2014).

Much of the inappropriate prescription of antimicrobials is linked with the absence of rapid
diagnostic biotechnology that can isolate the precise diseases causing microbe (O’Neill,
2015). Medics and veterinarians rely on treatment using broad-spectrum antibiotics that may
or may not remedy the disease but still expose microbes to a variety of antibiotics, thus

increasing the likelihood of resistance forming.

In addition to the above the online sale of antimicrobials without prescription and the supply

of poor-quality and falsified antimicrobial drugs compound the problem (O’Neill, 2016).

Extensive agricultural use

Giving antibiotics to livestock is said to producing larger carcass yields and a higher-quality
product however, the routine administration of subtherapeutic quantities of antibiotics for

growth promotion has been banned, but only in the European Union (Lushniak, 2014).
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The antibiotics used on livestock impact upon humans via:

a) Consumption of animal products - resistant bacteria in farm animals reach consumers
through meat products (Golkar, 2014);

b) Working on farms - higher rates of antibiotic resistance were found in the intestinal
flora of farmers (Bartlett et al, 2013);

c) Through the watercourse - Up to 90% of antibiotics administered are excreted in urine
and stools, then widely dispersed through slurry, groundwater and surface runoff

(Ventola, 2015). In some instances, antibiotics are sprayed on fruit trees as pesticides.

The global increase in demand for animal-based protein and associated intensification of
livestock production has led to greater use of antibiotics, since they were first introduced as

growth promoters (Dibner and Richards, 2005; Anonye, 2016).

Concerns around antibiotic usage in agriculture are not new. In 1960, the UK Government set
up the Netherthorpe Committee to investigate the danger to humans from the use of
antimicrobials in animal feed. This was followed by the Swann Committee in 1968, which
concluded that the use of antibiotics in animal feed did pose a danger to human health, due

to increase in antibiotic-resistant bacteria.

A review of more recent evidence is outlined in the UK government commissioned O’Neil
Review in 2015. The review acknowledges that the link between animal and human resistance
is more controversial than evidence solely on antibiotic resistance in human bacteria.

However, the report reviews the literature and finds the evidence compelling for a link.

The review looked at 139 academic papers on the link between antibiotic use in agriculture
and rising antibiotic resistant bacteria in humans — 100 papers found there is a link, while only
7 argued there was not. The WHO also commissioned a review of all evidence on this topic
when it produced its WHO guidelines on use of medically important antimicrobials in food-

producing animals (2017). The review covered 111 studies and concluded the following:

“Limiting the use of antimicrobial supplementation for food animals is likely to reduce the
presence of antimicrobial resistance in other food animals and humans. This may extend

beyond the antimicrobial used to other antimicrobial classes.”
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A recent review by Hoelzer et al, 2017 reached a similar conclusion, stating:

“The review clearly demonstrates that there is compelling scientific evidence available to
support each step in the causal pathway, from antimicrobial use on farms to a public health

burden caused by infections with resistant pathogens.”
APPENDIX 2: Push and pull mechanisms

Push mechanisms reduce a firm's R&D costs by distributing the expenditures across multiple

parties, for instance, research grants and offering tax incentives.

The InnovFin Infectious Diseases is a risk-sharing financial instrument jointly developed as
a push mechanism by the European Commission and the European Investment Bank. It
offers loans up to €75 million for the development of innovative vaccines, drugs and
diagnostic devices, and novel research infrastructures for combatting infectious diseases
(Eichberg, 2015).

On paper, this late-stage push funding is available to all research providers. In practice,
smaller participants are blocked as eligible projects must have surpassed the initial basic

research and preclinical phases of development.

In isolation, push funding is insufficient to stimulate a functioning antimicrobials market

therefore pull funding has emerged (Perfect, 2017)

Pull mechanisms reward successful development of a drug by increasing or ensuring future

revenue, for instance, cash prizes, accelerating the market approval and extending patents.

Pull mechanisms could address the fundamental unattractiveness of funding new antibiotic
R&D, for instance, decoupling the cost of R&D from volume-based sales and prices of
antibiotics as GSK, Shionogi, Pfizer and Novartis report that they have done (Outterson, et
al, 2016).

However, there are scant pull incentives to transition new antibiotics from early clinical

phases, through the market approval stages towards commercialisation or attract large

pharmaceutical companies to invest in the market. Those, that do exist, include:
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The United States’ Generating Antibiotic Incentives Now (GAIN) Act grants an
additional 5 years of market exclusivity to companies developing antibacterials that

target a selected group of pathogens.

The Antimicrobial Resistance Diagnostic Challenge awards a US$20 million for
AMR innovation but it remains to be seen whether this is a large enough
incentive, especially when compared to the lucrative nature of designing new

drugs for chronic diseases.

A critical assessment of 47 incentives has been compiled by Renwick et al, 2016, and updated

by Simpkin et al, 2017, detailing the major push and pull initiatives directed a AMR research;

the majority are push based.
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