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INTRODUCTION:  
AMR Belongs in the Pandemic 

Instrument
Susan Rogers Van Katwyk1 and Kevin Outterson2 

1: YORK UNIVERSITY IN TORONTO, ONTARIO, CANADA, 2: BOSTON UNIVERSITY, BOSTON, MA, USA. 

This special issue of the Journal of Law, Medi-
cine & Ethics brings together multidisciplinary 
scholarship that addresses the question of 

whether antimicrobial resistance should be included 
in a new global health in a new global health treaty 
on pandemic prevention, preparedness, and response.

In the wake of COVID-19, the WHO established an 
Intergovernmental Negotiating Body to negotiate a 
new instrument for pandemic prevention, prepared-
ness, and response. Despite initial calls for a broad 
scope — recognizing that pandemics and other major 
health emergencies require One Health international 
cooperation1 — in the working draft of the text for 
INB2 in July 2022, pandemic preparedness efforts 
are limited to emerging viral diseases such as COVID-
19, but does not address other bacterial and fungal 
pandemic threats including antimicrobial resistance 
(AMR).

AMR is accurately described as a serious threat to 
global health and wellbeing, with 1.27 million deaths 
attributable to bacterial AMR and a further 3.68 mil-
lion deaths associated with bacterial AMR in 2019, 
a “health problem whose magnitude is at least as 
large as major diseases such as HIV and malaria, and 
potentially much larger.”2 This burden falls dispropor-
tionately on low- and middle-income regions of the 
world, and especially children under five, threaten-
ing achievement of several Sustainable Development 
Goals.3 AMR reflects social gradients, such as poverty 
and the lack of access to infection prevention and 
aggravates inequalities by disproportionately falling 
upon the poorest amongst us.4 

AMR is also an important health issue in high-
income countries — one that has been exacerbated 
by COVID-19.5 The Centers for Disease Control and 
Prevention estimated more than 35,000 died in the 

Keywords: Antimicrobial Resistance, Pandemic 
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Abstract: In the wake of COVID-19, the World 
Health Organization established an Intergov-
ernmental Negotiating Body to negotiate a new 
instrument for pandemic prevention, prepared-
ness, and response. This special issue of the Jour-
nal of Law, Medicine & Ethics brings together 
multidisciplinary scholarship to address the ques-
tion of whether antimicrobial resistance should be 
included in this new instrument. Drawing from 
disciplines including law, anthropology, history, 
public health, public policy, economics, and vet-
erinary medicine, this special issue explores the 
inclusion of AMR within the Pandemic Instru-
ment from three perspectives: first, through the 
lens of global AMR governance, second, from the 
perspective of technical governance challenges 
and opportunities affecting the global ability to 
address AMR and future pandemics, and third, 
from the perspective of pandemic instrument 
mechanisms for strengthening global AMR gov-
ernance. Each paper makes a concrete recom-
mendation with respect to the importance of 
including AMR within the scope of the pandemic 
instrument. 
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United States from antibiotic-resistant infections in 
2017,6 while AMR deaths in Europe more than dou-
bled from 2007 to 2015, reaching 33,110 deaths.7 

Resistance is a natural evolutionary response to 
the presence of antimicrobial drugs driving selec-
tion in the ecosystem.8 Humans have intervened by 
introducing vast quantities of antimicrobial drugs 
into human, industrial, and agricultural systems, 
and hence into the global environment,9 necessitat-
ing a One Health approach. But instead of holistic 
approaches, global health initiatives have frequently 
been organized in silos driven by biological taxon-
omy (and the availability of funding streams). If the 
pandemic instrument is limited to viral diseases and 
ignores other microbial threats like bacteria, another 

silo will have been constructed, missing the opportu-
nity for important cross-linkages between bacterial 
and viral diseases such as WASH, surveillance, equi-
table access, food safety and security, health system 
strengthening, infection prevention, animal welfare, 
and priority setting (Figure 1).10

Given the many positive co-benefits described in 
Figure 1 by the Global Leaders Group on AMR, a 
compelling case must be articulated before excluding 
bacterial infections, in human history have included 
pandemics such as the plague. In addition to acknowl-
edging the pandemic potential of bacterial infections, 
it is crucial to recognize that (1) antibiotics are an 
essential resource for responding to pandemic emer-
gencies that must be protected, and (2) that the use of 

Figure 1
Overlap in strategies and co-benefits for AMR and pandemic prevention, preparedness and response. 
Global Leaders Group Position Statement,  April 2022.11
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antibiotics during pandemic emergencies exacerbates 
the AMR threat.  While antibiotics saved the lives of 
many who contracted secondary bacterial infections 
during the COVID-19 pandemic, their use also pre-
cipitated a 15% increase in both resistant hospital-
onset infections and deaths during the first year of the 
COVID-19 pandemic in the United States.12 Develop-
ing a treaty focused on pandemic preparedness and 
response that neglects to prepare or respond for the 
growing challenge of resistance is ill-advised. 

Instead of looking to the full range of human behav-
iors for solutions, most of the COVID-19 research 
funding has gone to creating new medical counter-
measures. AMR research has followed a similar pat-
tern. For such problems rooted in both microbiol-
ogy and complex human behavior, multidisciplinary 
approaches seem advisable. The Pandemic Instru-
ment offers an opportunity to address this imbal-
ance through a suite of new, and synergistic, gover-
nance strategies that go beyond funding for medical 
countermeasures. 

We are pleased to offer this peer-reviewed selection 
of papers exploring the advisability of including AMR 
within the pandemic instrument, drawing from disci-
plines such as law, anthropology, history, public health, 
public policy, economics, and veterinary medicine. 
These papers explore the inclusion of AMR within the 
pandemic instrument from three perspectives: first, 
through the lens of global AMR governance, second, 
from the perspective of technical governance chal-
lenges and opportunities affecting the global ability to 
address AMR and future pandemics, and third, from 
the perspective of pandemic instrument mechanisms 
for strengthening global AMR governance. Each 
paper makes a concrete recommendation with respect 
to the importance of including AMR within the scope 
of the pandemic instrument. 
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Antimicrobial Resistance Must 
Be Included in the Pandemic 
Instrament to Ensure Future 
Global Pandemic Readiness
Shajoe J. Lake,1 Susan Rogers Van Katwyk,1 and Steven J. Hoffman1

1: YORK UNIVERSITY, TORONTO, ONTARIO, CANADA

Introduction
The COVID-19 pandemic has laid bare the short-
comings of current global health security arrange-
ments, presenting an opportunity to re-examine and 
strengthen global governance to better protect people 
and societies from infectious diseases. The robust 
global coordination needed to prevent, prepare for, 
and respond to future global health security threats 
partly depends on revisions of current international 
instruments and the development of new ones.1 As 
a new World Health Organization (WHO) intergov-
ernmental negotiating body drafts and negotiates 
an instrument for pandemic prevention, prepared-
ness, and response,2 it is important to critically con-
sider the full range of substantive issues that should 
be addressed in a potential pandemic instrument to 
ensure adequate global readiness for the next pan-
demic — whether it looks like COVID-19 or a different 
kind of pandemic threat, like antimicrobial resistance 
(AMR).

To date, discussions of the pandemic instrument 
have primarily focused on the need for better surveil-
lance and monitoring of emerging zoonotic infections, 
largely viruses like COVID-19, that are transferred 
from animals to humans.3 This narrow approach 
can severely limit the world’s ability to prevent, pre-
pare for, and respond to the full range of future global 
pandemic threats. Zoonoses are not the only natural 
source of pandemics. If governments want to be ade-
quately prepared for the next pandemic, the COVID-
19 pandemic cannot be the only point of reference. 4

At a minimum, a future pandemic instrument 
should also address AMR — the natural process by 
which pathogens become resistant to the antimicrobial 
medicines intended to treat them,5 which WHO has 
recognized as one of the top ten global health threats 

Shajoe J. Lake, J.D., LL.M., is an International Legal Advi-
sor with the Global Strategy Lab at York University in Toronto, 
Ontario, Canada. Susan Rogers Van Katwyk, Ph.D., is the 
Research Director of the Global Strategy Lab’s Global Antimi-
crobial Resistance Program at York University in Toronto, 
Ontario, Canada. Steven J. Hoffman, J.D., Ph.D., L.L.D., is 
the Director of the Global Strategy Lab, the Dahdaleh Distin-
guished Chair in Global Governance & Legal Epidemiology, 
and a Professor of Global Health, Law, and Political Science 
at York University in Toronto, Ontario, Canada. 

Keywords: Antimicrobial Resistance, Pandemic 
Instrument, World Health Organization, Global 
Health Law, International Law

Abstract: Governments can practically and effi-
ciently address zoonoses and AMR –– within the 
text of the new pandemic instrument. We map the 
overlaps between the efforts needed to address 
both pandemic threats, including (a) equitable 
access to medical countermeasures, (b) globally 
integrated One Health surveillance and monitor-
ing systems, (c) increased technical and labora-
tory capacity in low- and middle-income coun-
tries, and (d) a regulatory framework governing 
the stewardship of antimicrobials. By outlining 
potential dual-purpose provisions that could be 
included in a pandemic instrument, we argue that 
addressing AMR in the pandemic instrument is 
practicable, the most effective use of limited time 
and resources, and provides the best opportunity 
for future global pandemic readiness.
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facing humanity. Bacterial resistance was responsible 
for over 1.27 million deaths in 20196 and could result 
in substantial direct and indirect economic damage 
akin to the annual costs of the global financial crises 
that began in 20087 (Figure 1). If the opportunity to 
address AMR in a pandemic instrument is not seized, 
the next pandemic could be caused not by novel patho-
gens that have transferred from animals to humans but 
from existing pathogens that have become resistant to 
antimicrobial medicines. Even if the next pandemic 

starts from cross-species transmission, the treatment 
for many zoonoses relies on antimicrobials to reduce 
severity of, and death from, infections and to treat sec-
ondary infections. As rising drug resistance continues 
to threaten the effectiveness of antimicrobials, the 
negotiation of a pandemic instrument represents an 
unprecedented opportunity to strengthen access, con-
servation, and innovation of antimicrobials as part of 
a comprehensive global response to pandemic threats.

Fortunately, there is not only a strong rationale 
for including provisions to address the “silent pan-
demic” of AMR in a pandemic instrument, but this 
work can be done synergistically with proposed pro-
visions to address zoonotic pandemics. Indeed, the 
strategies needed to support the global mechanisms 
required to prevent, prepare for, and respond to zoo-
noses and AMR overlap significantly (Figure 2).9 This 
means that most of the provisions needed to address 
AMR in a pandemic instrument would already exist 
or would only need to be slightly adjusted to address 
any unique facets of AMR. Further, any adjustments 
could be focused and minor since many efforts that 
aim to address AMR specifically can be developed 
after the negotiation of the main pandemic instru-

ment if (but only if ) AMR is defined within the scope 
of the pandemic instrument. These small adjustments 
would enhance global readiness for the next pandemic 
beyond what is currently being contemplated. 

Governments can practically and efficiently address 
AMR in a pandemic instrument by mapping the over-
laps between the efforts needed to address zoonoses 
and AMR, including (a) equitable access to medical 
countermeasures, (b) globally integrated One Health 
surveillance and monitoring systems, (c) increased 

technical and laboratory capacity in low- and middle-
income countries, and (d) a regulatory framework 
governing the stewardship of antimicrobials. By illus-
trating the clear link between the efforts to address 
both pandemic threats and outlining six dual-purpose 
provisions that could address both pandemic threats, 
this article makes the case that including AMR in the 
pandemic instrument makes the most effective use of 
limited time and resources to ensure the world’s best 
opportunity to prevent, prepare for, and respond to 
future global pandemics.

Zoonoses and AMR Have Overlapping Needs 
Which Can Be Addressed Simultaneously in 
a Pandemic Instrument for Greater Impact
Most of the policy responses required to address zoo-
noses overlap significantly with what is needed for 
AMR (Figure 2). This section identifies some key 
areas of overlap and discusses the adjustments needed 
to render the overall global policy response effective 
for both zoonoses and AMR.

If the opportunity to address AMR in a pandemic instrument is not seized,  
the next pandemic could be caused not by novel pathogens that have 

transferred from animals to humans but from existing pathogens that have 
become resistant to antimicrobial medicines. Even if the next pandemic starts 

from cross-species transmission, the treatment for many zoonoses relies on 
antimicrobials to reduce severity of, and death from, infections and to treat 

secondary infections. As rising drug resistance continues to threaten the 
effectiveness of antimicrobials, the negotiation of a pandemic instrument 

represents an unprecedented opportunity to strengthen access,  
conservation, and innovation of antimicrobials as part of  

a comprehensive global response to pandemic threats.
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Figure 2
Overlap in Strategies Needed to Address Zoonoses and AMR10

Figure 1
Consequence of Unabated AMR for Human Health, Animal Health, and the Global Economy8
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Equitable Access to Medical Countermeasures
Medical countermeasures, including antimicrobi-
als, diagnostics, personal protective equipment, and 
vaccines, are vital for controlling the spread of infec-
tious diseases, like zoonoses and AMR.11 The extent to 
which they can be effective however hinges on access 
to them, which in turn depends on their invention, 
development, and validation through research, as 
well as their regulatory approval, manufacturing, and 
distribution.

A pandemic instrument could designate antimicro-
bials, diagnostics, personal protective equipment, and 
vaccines as ‘global public goods’ and create or adopt 
trusted mechanisms for expediting their development, 
ensuring their availability when needed, and funding 
their efficient procurement and equitable distribution. 
For example, a pandemic instrument could harmonize 
emergency regulatory approval processes and support 
the development of regional manufacturing hubs to 
produce these specific goods. In addition, through a 
financing mechanism or otherwise, a pandemic instru-
ment could expand financial support for the Coalition 
for Epidemic Preparedness Innovations (CEPI), Com-
bating Antibiotic-Resistant Bacteria Biopharmaceuti-
cal Accelerator (CARB-X), Global Antibiotic Research 
and Development Partnership (GARDP), and a per-
manent Access to Pandemic Tools Accelerator (like 
ACT-A).12 Some of these trusted mechanisms have 
been central to the rapid development of the COVID-
19 vaccine and the global coordination of their distri-
bution, albeit not at the ideal speed or scale to achieve 
equitable access.13 Instead of re-inventing the wheel, 
pandemic instrument negotiators could leverage these 
mechanisms by officially incorporating them as part 
of the global pandemic response strategy and scale up 
financial support for them to ensure medical counter-
measures are available and equitably distributed as 
needed in future global pandemics.

The similarities in the form of financing strategies 
needed for these two pandemic threats further sup-
ports the inclusion of dual-purpose provisions that 
simultaneously tackle both. For instance, one of the 
prominent mechanisms proposed to finance anti-
microbial research and development (R&D) is the 
delinked subscription model,14 which would require 
governments to pay an annual subscription fee for 
access to new antimicrobial medicines. This is similar 
to COVAX, an advanced market commitment and pro-
curement mechanism used to finance the rapid scal-
ing up of COVID-19 vaccine manufacturing,15 which 
required governments to pay in advance for access 
to future vaccines. Further, excess R&D or manufac-
turing capacity that might be created in anticipation 

of future pandemics could be efficiently used during 
inter-pandemic periods to develop or make global 
public goods related to AMR.

Expansion of Globally Integrated One Health 
Surveillance and Monitoring Systems
One Health approaches to the surveillance and moni-
toring of infectious diseases, including zoonoses and 
AMR, are fundamental to effective global pandemic 
responses.16 Like zoonoses, some new antimicrobial-
resistant strains of bacteria arise at the human-ani-
mal-environment interface, especially in food and 
agricultural systems where antimicrobials are used 
in intensified agricultural practices.17 Surveillance is 
therefore needed for early detection and notification 
of potential zoonoses and antimicrobial-resistant 
pathogens in animals, tracking emerging variants of 
zoonoses and the spread of resistant pathogens among 
humans to identify population transmission patterns, 
and sharing of information with researchers and poli-
cymakers at the domestic and global levels to coordi-
nate global pandemic responses.18 The effectiveness of 
a One Health approach to surveillance and monitor-
ing, however, requires the systems to be globally inte-
grated to facilitate the transfer of knowledge and data 
on new infections to activate public health responses, 
guide decision-making at the domestic and global 
level, and inform R&D efforts towards new global pub-
lic goods.19 Indeed, the absence of these requirements 
has manifested as a major barrier to action on global 
infectious disease threats, including COVID-19.20

A pandemic instrument could mandate the imple-
mentation of One Health surveillance and monitor-
ing capacities and develop international benchmarks 
for measurement of these capacities. These interna-
tional benchmarks could include a risk assessment 
and management methodology that guides govern-
ments in identifying, assessing, and managing risks 
within their countries and sub-national jurisdictions. 
Surveillance capacities should go beyond sector-
specific monitoring of established infectious disease 
threats to include capacity for monitoring the emer-
gence of potential zoonoses and resistant pathogens in 
humans, animals, and the environment. Additionally, 
a pandemic instrument could mandate the develop-
ment of standardized protocols on data reporting and 
knowledge sharing systems for potential zoonoses and 
AMR, including creating a mechanism for subsequent 
One Health regulation-making wherein an entity is 
created to develop technical standards related to One 
Health issues, including AMR. Modelled on the Food 
and Agricultural Organization (FAO)/WHO Codex 
Alimentarius, which makes non-binding regulations 
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affecting food, agriculture, and trade,21 a new One 
Health regulatory entity could standardize evidence-
based rules to create robust preventative measures 
in relation to zoonotic and AMR surveillance and 
monitoring practices and develop or endorse custom-
ary rules regarding the sharing of research, data, and 
technology for these threats at the global level.

Increased Technical and Laboratory capacity in 
LMICs
All countries need trained personnel and lab infra-
structure, including physical space and equipment, to 
undertake One Health surveillance and monitoring 
for infectious diseases, including zoonoses and AMR.22 
While many wealthier countries should already be 
able to fully participate in a globally integrated One 
Health surveillance and monitoring system, many 
LMICs face more barriers and constraints.23 For 
instance, human resources shortages have created a 
technical capacity gap. This manifests in the limited 
availability of highly qualified technical staff, such 
as laboratory technicians, epidemiologists, and data 
managers to steward surveillance systems in LMICs 
and enable international data sharing.24 There are also 
fewer clinical laboratories and diagnostic facilities in 
many LMICs to conduct laboratory testing for anti-
microbial-resistant organisms and other infectious 
pathogens, exacerbating the barriers to participating 
in a globally integrated surveillance and monitoring 
system.25

To address these challenges, a pandemic instrument 
could promote technical assistance and knowledge 
sharing among countries and encourage financial sup-
port for LMICs to meet minimum One Health sur-
veillance and monitoring capacities. All governments 
would also benefit from the inclusion of a mechanism 
for developing and sharing international best prac-
tices on laboratory testing, with support provided to 
LMICs to build capacity for newer technologies such 
as genomic sequencing and wastewater surveillance. 
In addition, a pandemic instrument could mandate the 
implementation of joint external evaluations of both 
surveillance and laboratory capacities as well as sup-
port to prioritize limited lab capacities during times of 
emergencies. These provisions are necessary to retain 
and increase technical capacity in LMICs to scale up 
surveillance and monitoring and enable full participa-
tion in the globally integrated One Health surveillance 
and monitoring system needed for both zoonoses and 
AMR.

Regulatory Framework Governing the Stewardship of 
Antimicrobials
Antimicrobial stewardship is core to support effec-
tive global pandemic responses to infectious diseases, 
including zoonoses and AMR. As AMR can develop 
even when antimicrobials are correctly prescribed,26 
focused action is needed to promote antimicrobial 
stewardship and to protect the effectiveness of exist-
ing antimicrobial medicines.27 This is necessary to 
first, reduce the threat posed by AMR, and second, 
preserve an essential resource for responding to future 
pandemic threats, as the treatment for many zoonoses 
relies on antimicrobials to reduce severity and death 
from secondary bacterial infections. For instance, the 
majority of deaths during the 1918 Influenza pan-
demic likely resulted from secondary bacterial pneu-
monia caused by common upper respiratory tract 
infections;28 countless lives could have been saved 
if effective antibiotics had been available. Similarly, 
antibiotics have been critical to treating secondary 
bacterial infections in COVID-19 patients.29 Given 
the transnational nature of AMR, the stewardship of 
antimicrobials must be addressed at the global level to 
avoid disincentivizing investment in stewardship and 
encourage implementation at socially optimal levels. 

To safeguard the effectiveness of antimicrobials, a 
comprehensive pandemic instrument could mandate 
the development or use of a regulatory framework 
governing the use of antimicrobials in a sustainable, 
acceptable, fair, and effective manner. This regulatory 
framework could govern which antimicrobials should 
be accessed, watched, and reserved in health care 
(i.e., WHO’s AWaRe framework)30 and which criti-
cally important antimicrobials should be limited to 
human use. The existing AWaRE framework could be 
enshrined in a pandemic instrument so that the rules 
governing the conservation of antimicrobials are glob-
ally harmonized. Continued antimicrobial effective-
ness is likely to be important for reducing the spread 
and/or severity of future pandemics, which means that 
antimicrobial stewardship efforts should ideally be 
addressed in a comprehensive pandemic instrument.

Design Considerations for Dual-Purpose 
Provisions in a Pandemic Instrument
The clear overlaps between the efforts needed to 
address zoonoses and AMR illustrate the seamless-
ness with which provisions that simultaneously 
address both pandemic threats could be synergis-
tically included within the text of a new pandemic 
instrument. These provisions should be designed 
to address zoonoses and AMR explicitly (Figure. 3), 
such that State Parties to the instrument have a clear 
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framework to guide the implementation of their inter-
national obligations arising from the introduction of 
these provisions. For instance, designating antimicro-
bials and vaccines as global public goods (Figure 3) 
helps to ensure that State Parties have a clear idea of 
what their obligations are regarding R&D, distribu-
tion, and financing, and how these actions help them 
to meet their obligations in respect of both zoonoses 
and AMR as part of their overall pandemic preven-
tion, preparedness, and response strategy. The same 
is true for the mandated development of a One Health 
mechanism with the explicit function of developing 
technical standards and data reporting protocols for 
both zoonoses and AMR, and other recommended 
dual-purpose provisions (Figure 3). Absent these 
explicit references to zoonoses and AMR, the level of 
action required to address AMR at the global level, 
especially as it relates to stewardship, might not be 
realised. 

While the interconnectedness of zoonoses and 
AMR as One Health challenges also presents key 
entry points within the text of a pandemic instrument 
to address both threats under a One Health umbrella, 
the success of a pandemic instrument partly depends 
on clear, explicit rules governing access to medical 
countermeasures, the expansion of surveillance and 
monitoring, the development of technical and labora-
tory capacity in LMICs, and the use or development 
of a framework governing the stewardship of antimi-
crobials for both zoonoses and AMR. These provisions 

could be incorporated into the pandemic instrument 
as One Health mechanisms and successfully address 
AMR if the text of the instrument is explicit about the 
inclusion of AMR. 

Conclusion
The articulated goal of a pandemic treaty is to ensure 
that there is a comprehensive framework to prevent, 
prepare for, and respond to future global pandemics. 
Solely addressing zoonoses and neglecting the silent 
pandemic of AMR would be an overly narrow approach 
that will not adequately prepare the world for both pri-
mary natural sources of future pandemic threats. For-
tunately, not many changes would be needed to achieve 
this goal (Figure 3). At a minimum, AMR should be 
defined as being within the scope of the pandemic 
instrument, by including bacterial pathogens of con-
cern in the definition of pandemic threats. Even bet-
ter would be to make the small adjustments needed to 
ensure efforts targeting zoonoses simultaneously target 
AMR sources of pandemics, converting what would 
otherwise be a zoonotic pandemic instrument into a 
comprehensive pandemic instrument. Special focus 
should be placed on promoting antimicrobial steward-
ship, as such efforts are needed to sustain the effective-
ness of existing antimicrobials and are unlikely to be 
implemented at socially optimal levels without coor-
dinated global action such as through an international 
agreement like the pandemic instument.

Figure 3
Illustrations of How AMR Can Be Addressed within the Text of a Pandemic Instrument
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A Pandemic Instrument Can Start Turning 
Collective Problems into Collective 
Solutions by Governing the Common-Pool 
Resource of Antimicrobial Effectiveness
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Literature on antimicrobial resistance (AMR) 
has grown enormously in the last 10 years. 
While this growth is welcomed, the sudden 

rise in AMR literature presents a challenge for time-
pressured policymakers. Specifically, it makes it dif-
ficult to gather and grasp all the necessary informa-
tion, concepts, and controversies relevant for devising 
policy solutions for AMR. This plight is increasingly 
cumbersome in the context of global pandemic instru-
ment negotiations, where negotiators must quickly 
identify the sum of issues that fit within a pandemic 
instrument and design strategies to effectively resolve 
these issues. In this paper, we present two tools from 
social science that treaty negotiators can leverage to 
identify the relevant governance challenges associated 
with AMR and design a pandemic instrument that 
incorporates effective solutions to address this urgent 
threat. The first is a problem synthesis framework 
that outlines the range of global governance problems 
around antimicrobial resistance. The second includes 
select examples where collective action theory has 
been concretely applied to address other global com-
mon pool resources similar to AMR, namely, biodiver-
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Abstract: To address the complex challenge of 
global antimicrobial resistance (AMR), a pan-
demic treaty should include mechanisms that 1) 
equitably address the access gap for antimicro-
bials, diagnostic technologies, and alternative 
therapies; 2) equitably conserve antimicrobials 
to sustain effectiveness and access across time 
and space; 3) equitably finance the investment, 
discovery, development, and distribution of new 
technologies; and 4) equitably finance and estab-
lish greater upstream and midstream infection 
prevention measures globally. Biodiversity, cli-
mate, and nuclear governance offer lessons for 
addressing these challenges.
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sity, climate, and nuclear governance. These examples 
can help signal toward potential global solutions for 
AMR. 

1. Problem Synthesis: AMR Governance 
Challenges
Social science research reveals a long catalogue of 
social challenges associated with the rise of global 
antimicrobial resistance. With the help of this first 
tool, we translate these social problems into tangi-
ble and discrete governance challenges that must be 
addressed at the global level (Table 1). These specific 

governance challenges are behavioral and structural 
targets for global policy intervention that should be 
addressed by the pandemic instrument. 

We find that AMR governance challenges fall into 
four broad areas: (1) improving access to antimicrobi-
als, diagnostic technologies, and alternative therapy; 
(2) conserving the effectiveness of existing antimi-
crobials; (3) spurring innovation for antimicrobials, 
diagnostic technologies, and alternative therapies, as 
well as new behavioral, policy, and economic tech-
niques; and (4) bolstering global infection prevention 
measures.1 

These areas accentuate existing inequities that must 
be overcome by any policy intervention, making a fifth 
governance area, the challenge of achieving equity, a 
transversal issue that cuts across the first four areas. 
For each of the four areas of access, conservation, 
innovation, and prevention, we describe the social 
aspects of the problem, emphasize the global gover-
nance issues that persist within them, examine the 
equity considerations that each area presents, and, 
finally, prescribe an AMR specific principle to guide 
how the pandemic instrument should addresses AMR 
(Table 1).

1.1 Access
For many, the most urgent challenge remains the fact 
that millions of people around the world, mostly in 
low-income settings, still do not have access to effec-
tive antimicrobial medicines.2 These places face an 
unjust and somewhat paradoxical triple burden of 
a lack of access to effective antimicrobials, a high 
burden of infectious disease, and the highest bur-
den of AMR-related mortality and morbidity.3 A 
lack of access to antimicrobials may accelerate AMR 
by enabling infections to spread and forcing people 

to seek substandard drugs, extend their courses and 
doses, or take smaller doses to share scarce antimi-
crobials among family. 

The governance challenge for access is two-fold. 
First, there are few measures available for those who 
face the greatest access challenges to improve their 
situation due to ongoing legacies of colonialism, com-
mercial determinants of health, and current global 
systems of exploitation.4 For example, previous stud-
ies have demonstrated that several important medi-
cines are not even registered with national regulatory 
bodies in many LMICs for sale or distribution.5 These 
settings are often overlooked by companies’ access 
strategies for various reasons, including supply chain 
issues, lack of perceived market viability, and unfavor-
able government regulations like price policies.6 Sec-
ond, actors with access to effective antimicrobials (e.g., 
high-income countries and pharmaceutical firms) are 
unlikely to act and help those without access unless 
they recognize a compelling reason or obligation to 
do so. A sufficiently strong motivation or obligation 
might arise from a sense of justice, whether directly 
(as a moral imperative or from international pressure) 
or indirectly (because of bottom-up political demand), 

In this paper, we present two tools from social science that treaty negotiators 
can leverage to identify the relevant governance challenges associated with 

AMR and design a pandemic instrument that incorporates effective solutions 
to address this urgent threat. The first is a problem synthesis framework 

that outlines the range of global governance problems around antimicrobial 
resistance. The second includes select examples where collective action theory 

has been concretely applied to address other global common pool resources 
similar to AMR, namely, biodiversity, climate, and nuclear governance. These 

examples can help signal toward potential global solutions for AMR. 
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international law, or, alternatively, an enlightened 
self-interest. The possible connection with domestic 
interests is that global health security from infectious 
disease can only be achieved when all have basic mini-
mum access to antimicrobials.

1.2 Conservation
Conserving antimicrobial effectiveness for current and 
future generations remains a major problem.7 Antimi-
crobials are still used widely across sectors for various 
purposes. In human health settings, antimicrobials are 
used to treat deadly infections and enable many life-
saving procedures, such as surgery and chemotherapy.8 
In agriculture, the same antimicrobials are used to 
treat and prevent infection, improve yields, and pro-
mote growth. The problem is that each use, regard-
less of the setting or purpose, potentially accelerates 
AMR. Meanwhile, antimicrobial runoff through waste 
disposal accelerates AMR in the environment. Thus, 
there is an urgent need to ensure that appropriate anti-
microbials are only used when important and essen-
tial. By revisiting some of the ways in which antimicro-
bials are currently used and distributed, conservation 
policies could significantly reduce AMR.9

This involves big challenges, however. Some highly 
entrenched uses of antimicrobials — in multiple sec-
tors — would need to change for conservation policies 
to be successful. Another obstacle for enacting conser-
vation measures is that effects will not be noticeable 
unless many countries implement them at the same 
time, which means that tackling overuse in a country 
may make little difference overall if other countries are 
not doing the same. Three further factors compound 
this governance challenge. First, antimicrobial use is 
driven by deeply entrenched structures and incentives 
meaning that it is costly and difficult to transform 
the relevant social practices.10 Second, this first point 
means conservation is not something that individu-
als can accomplish themselves, but rather must be an 
intentional, collective societal effort at the national 
level.11 Third, adopting conservation efforts will 
impose several immediate tangible costs on those who 
implement them, including potentially making their 
own economies less competitive, with only the prom-
ise of a less tangible social benefit in the future, and no 
guarantee that others will adopt similar initiatives.12 

1.3 Innovation 
Innovation for new antimicrobials is plagued with sev-
eral systemic market failures. Pharmaceutical firms 
feel poorly incentivized to develop new drugs because 
the market for last resort antimicrobials is by defini-
tion small (the drug is designed to be used in excep-

tional cases). That means that new antimicrobials are 
not being developed fast enough to replace those to 
which key pathogens are becoming resistant.13 Simi-
larly, there remains a lack of innovation for both diag-
nostic technologies and alternative therapies. Diag-
nostic technologies help to facilitate accurate and swift 
diagnosis of infections, their susceptibility to available 
drugs, and, therefore, more precise prescribing prac-
tices. Meanwhile, alternative therapies could act as 
substitutes for antimicrobials. The world also needs 
innovation for new social, political, and behavioral 
insights to address AMR. Such insights could include 
new ways to nudge people toward more appropriate 
use, or even new forms of plants that are more resil-
ient to infection or agricultural practices that reduce 
the demand for antimicrobials in the first place.14 

The current lack of investment in antimicrobial 
research and development is driven by a mismatch 
between their market and social value. One could also 
argue that despite the lack of economic incentives 
to innovate, there is a moral imperative for pharma-
ceutical companies to develop new drugs and expand 
access, given their position to do so, the high social 
value of antimicrobials, and the history of uneven use 
across countries of different income levels. 

A range of market considerations further exacer-
bate the innovation challenge including the high costs 
and failure rates for drug development, the possibility 
that new antimicrobials may reduce markets for exist-
ing antimicrobials, the fact that new drugs are only 
needed in case of current antimicrobial failure, and 
the fact that only one course of antimicrobials is typi-
cally needed per treatment.15 Furthermore, markets 
for antimicrobials can be further restricted by stew-
ardship efforts to conserve use. These economic fac-
tors mean that for antimicrobial research and devel-
opment, there is the same high business risk as other 
pharmaceutical development initiatives, but with a 
lower likelihood of reward, except in crisis situations 
(e.g., a pandemic caused by an antimicrobial resistant 
pathogen). In crisis situations, however, access and 
equity considerations become particularly challeng-
ing, as shown by access to COVID-19 vaccines in the 
face of debates about intellectual property rights. 

1.4 Infection Prevention
Antimicrobials are so widely used across sectors that 
they are essentially like invisible infrastructure that 
cover up shortcomings in infection prevention mea-
sures.16 Improving infection prevention (IP) is of spe-
cial importance as it would reduce the risk of infection 
in the first place and, thereby, the demand for anti-
microbial use.17 Yet, several upstream IP measures are 
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missing globally, not the least of which is funding for 
improving health systems and social welfare in low-
income settings.18 Examples of upstream measures 
that could help reduce AMR include addressing the 
root causes of infections and outbreaks and improv-
ing overall living and working conditions globally, 
while also addressing the conditions through which 
refugees, migrants, and other displaced people seek 
safety. Midstream measures, on the other hand, could 
include efforts to improve sanitation infrastructure, 
animal husbandry practices, and medical protocols, 
which could all help to curb infections and thereby 
AMR. 

Another challenge for IP is AMR surveillance.19 
Globally, there is a lack of overarching coordination 
frameworks across different levels of social organiza-
tion (i.e., global, regional, national, sub-national) and 
across different sectors of human activity (i.e., human 
health, trade, and food). Without a standardized sur-
veillance framework, it is impossible to track and 
compare human, animal, and environmental prac-
tices, as well as the evolution of infections, resistance, 
and their spread. 

The governance challenges for improving IP in this 
context are similar to those for improving access. It 
is not fair to expect, those without the current capac-
ity to improve their IP to do so without external help. 
Perhaps, a better way to formulate this challenge is 
that high-income countries and pharmaceutical firms 
could, in earnest, do more to improve global IP includ-
ing through global wealth and medicine redistribu-
tion, but they lack (or fail to see) the incentive to do so. 
To reiterate, achieving a more equitable approach to 
global investments in IP would either require strong 
moral compasses in places with the capacity to inter-
vene, or the recognition of shared global interdepen-
dence and vulnerability to infectious disease. 

1.5 Challenges for Achieving Equity
Equity is a major challenge in all matters of global 
health and represents a significant AMR governance 
issue. AMR simultaneously acts as a prism that reveals 
many existing global inequities and a multiplier that 
deepens and exacerbates them. Fundamentally, equity 
has to do with the distribution of things of value (e.g., 
assets, opportunities, and outcomes) and in this way, 
all AMR policies must recognize how interventions 
may reproduce or worsen global health inequities. 

Considerations for improving IP must recognize 
that lower- and middle-income countries face dis-
proportionately high levels of infectious disease, but 
low levels of investment in health system capacity due 
to enduring legacies of colonialism and current eco-

nomic structures shaped by capitalism and global-
ization.20 Meanwhile, in innovation, the allocation of 
innovation funding raises questions about who ben-
efits from R&D infrastructure development; for exam-
ple, do we just enrichen pharmaceutical companies in 
high-income countries, which disproportionately hire 
and work for the benefit of privileged groups, when 
the world invests billions of dollars into innovation? 
Another challenge that has been made apparent dur-
ing the COVID-19 pandemic is the inequitable dis-
tribution of new technologies, such as vaccines, diag-
nostic tests, and antimicrobials, once discovered and 
subsequently brought to market.21 The governance 
challenge for equity is that the global system remains 
one of self-interested states and profit-driven corpora-
tions that always serve their own interests first — even 
when that behavior contradicts the globality of health 
threats and prolongs global health crises. 

Additionally, while no one is immune to resistant 
pathogens, different sectors of the population face dif-
ferent risk levels and distributions of infectious disease 
prevalence and burden. Critical race, class, and gender 
dimensions are significant here as women and other 
marginalized groups are more likely to live in poverty, 
be frontline and informal workers, and face increased 
risks of infection exposure during pregnancy, abor-
tion, and childbirth.22 Overall, key questions about 
who pays, who gets what, and who is at risk, such as 
the above, should drive equity considerations in AMR 
access, conservation, innovation, and IP initiatives. 

Table 1 simplifies the inherent complexity of the 
problem and identifies areas that a pandemic instru-
ment can target to address AMR. Yet, while tools like 
the this table are helpful to frame problems, they 
say little about the kinds of policy interventions or 
approaches that those specific areas need. For the lat-
ter, we need a theoretical framework to further ana-
lyze the nature of problems and possible solutions. 

2. Theoretical Framing: Problem Structure 
and Solution Signals
Theory-driven insights can link governance challenges 
with potential policy solutions. Here we draw on col-
lective action theory and select examples of how col-
lective action is achieved in biodiversity, climate, and 
nuclear governance to make potential solutions for 
AMR more tractable. We focus on the one specific type 
of collective action problem for AMR most frequently 
identified in the literature: managing the global com-
mon pool of antimicrobial effectiveness. In doing so, 
we must heed a word of caution when using collective 
action theory, or any other theory, narrowly like this to 
conceptualize policy problems and solutions. Primar-
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ily, when the dominant framing is one of a common 
pool resource problem, there is a risk of reducing the 
multifaceted challenge of AMR to only one dimen-
sion of the issue (i.e., conserving and replenishing the 
common pool resource of antimicrobial effectiveness). 
However, as section 1 has demonstrated, AMR pres-
ents several governance challenges beyond this one 
aspect. 

Considering this limitation, a direct application of 
collective action theory to AMR can still tease out pol-
icy insights to help address the common-pool resource 
problem that AMR presents, including which design, 
implementation, or enforcement tools might pro-

vide more effective and ethical solutions. By way of 
background, collective action problems are an espe-
cially difficult social problem where the best collective 
outcome is threatened when individuals follow their 
immediate self-interests. Common-pool resource 
challenges are one specific type of collective action 
problem and existing research has observed that anti-
microbial effectiveness resembles a non-excludable 
but rivalrous common pool resource challenge.23 

Collective action theory indicates that global com-
mon pool resources require governance mechanisms 
that can change individual self-seeking behaviors — or 
change the social structures that shape those behav-
iors — to achieve a collectively beneficial outcome. 
Specifically, common-pool resource challenges require 
these kinds of behavior-changing mechanisms across 
two dimensions: provision and use of the common 
pool. In alignment with the governance challenges 
for AMR described in part 1, the dimension of provi-
sion translates into questions about innovation, while 
the dimension of use translates into questions about 
who has access to the resource and who must make a 
greater conservation effort to preserve it.24

Following the implications of collective action the-
ory, the act of governing the global common pool of 
antimicrobial effectiveness must inevitably involve  

decisions about whose interests are counted and pri-
oritized over others, who must change their behavior, 
what that new behavior is (e.g., “best practices”), and 
who makes these decisions around access to, conserva-
tion of, and innovation for antimicrobials.25 Thus, these 
governance challenges are also inherently political.

In this context, techniques used in climate, biodi-
versity, and nuclear governance offer lessons for man-
aging the global common pool of antimicrobial effec-
tiveness. More specifically, they indicate that a suite 
of at least 5 design elements can help the pandemic 
instrument distribute responsibilities and benefits 
across the governance areas of access, conservation, 

and innovation to equitably manage antimicrobial 
effectiveness as a global common pool resource. 

First, a multi-stakeholder forum can help inclu-
sively set priorities for access, conservation, and inno-
vation.26 The regular multi-stakeholder forums for the 
Convention on Biological Diversity and the United 
Nations Framework Convention on Climate Change 
have helped to ensure inclusivity when deciding gov-
ernance priorities and distributing responsibilities.27 
Including a similar global forum within a pandemic 
instrument could do the same for AMR, while also 
helping to mobilize and sustain attention on it and 
other prescient global health issues.28 

Second, a science-policy-evidence interface can help 
equitably determine best practices for achieving estab-
lished priorities, so long as it acknowledges that differ-
ent ways of knowing constitute the global knowledge 
base. The science and policy interfaces established to 
curate knowledge on biodiversity and climate issues, 
the Intergovernmental Science-Policy Platform on 
Biodiversity and Ecosystem Services (IPBES) and the 
Intergovernmental Panel on Climate Change (IPCC) 
respectively, still struggle with representing differ-
ent understandings of the problems and how best to 
address them. Including AMR in a pandemic instru-
mentcould deliver a similar mechanism that can help 

Techniques used in climate, biodiversity,  
and nuclear governance offer lessons for managing the global common 
pool of antimicrobial effectiveness. More specifically, they indicate that 
a suite of at least 5 design elements can help the pandemic instrument 

distribute responsibilities and benefits across the governance areas of access, 
conservation, innovation, and prevention to equitably manage antimicrobial 

effectiveness as a global common pool resource.
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curate knowledge and confront existing uncertainties 
for AMR. But learning from these other challenges 
means recognizing the political challenges associated 
with this task head on. 

Third, a combination of common and differenti-
ated responsibilities can help equitably distribute bur-
dens and benefits for AMR.29 In climate agreements, 
the use of common but differentiated responsibilities 
attempts to achieve a more equitable distribution of 
burdens and benefits across countries. The principle 
arises from a recognition of different national capabil-
ities to respond and uneven global histories of exploi-
tation and overuse. For AMR, too, there are parallel 
cooperative behaviors that all countries need to take 
to address AMR, such as standardized surveillance 
and monitoring; but there must also be differentiated 
responsibilities for other common goals, such as con-
servation. The latter could mean that while all coun-
tries have a common responsibility to use antimicrobi-
als better, high-income countries may have a greater 
responsibility to restrict their use (conserve) while 
taking on the bulk of responsibility to replenish the 
resource (innovation). Lower-income countries, on 
the other hand, still require greater access to effective 
antimicrobials, underscoring the need to adapt com-
mon global goals to locally specific needs.

Fourth, a pandemic instrument should include 
enforcement mechanisms because there is an inher-
ent risk that countries may free ride off the efforts of 
others. Enforcement mechanisms are also one of the 
few design elements proven to affect treaty outcomes 
in international law.30 However, since climate and bio-
diversity agreements have historically suffered from a 
lack of enforcement and accountability mechanisms, 
nuclear technology governance can offer more per-
tinent lessons here.31 For example, the International 
Atomic Energy Agency has special privileges that 
allow them to conduct on-site inspections and enact 
enforcement and accountability measures when states 
are non-compliant. Similar strategies could be used 
to bolster global AMR governance, but there are sig-
nificant political obstacles that may prevent the inclu-
sion of such stringent mechanisms for AMR and other 
global health issues within a pandemic instrument. 
The challenge is that states are unlikely to commit to 
strict rules that they do not think they will meet when 
costs associated with not following the rules are high. 
Indeed, others have previously observed an inverse 
relationship between the ambition of a treaty and 
the strictness of enforcement mechanisms that states 
are willing to adopt.32 In the case of nuclear technol-
ogy, however, the intensely high global stakes of any 
nuclear catastrophe, combined with strong leader-

ship from powerful states during the 1950s, explain 
why states committed to both ambitious policies and 
strong enforcement measures in this instance.33 One 
could argue that the high stakes of AMR similarly 
require strong leadership to deliver ambitious com-
mitments and strong enforcement mechanisms for 
this global health challenge. 

Finally, an international legal agreement can unify 
these elements under a common and coordinating 
framework. Efforts to manage these other common 
pool resources benefit from legally enshrined frame-
works that foster cooperation, craft incentives, and 
distribute responsibilities and benefits across coun-
tries. AMR currently lacks an equivalent vehicle, but a 
pandemic instrument could potentially fill this gap if 
designed to also include AMR. 

3. Conclusions
AMR is among the leading causes of mortality world-
wide, and the governance challenges identified in part 
1 offer several potential sites for action that a pan-
demic instrument could address to mitigate AMR’s 
global impact. Specifically, we argue that a pandemic 
instrument must include mechanisms that: (1) equi-
tably address the access gap for antimicrobials, diag-
nostic technologies, and alternative therapies includ-
ing other medical countermeasures; (2) equitably 
conserve antimicrobials to sustain effectiveness and 
access across time and space; (3) equitably finance 
the investment, discovery, development, and distribu-
tion of new technologies including new antimicrobials 
and other medical countermeasures; and (4) equitably 
finance and establish greater upstream and midstream 
infection prevention and control measures globally.

Existing theoretical work elaborated in part 2 can 
also be leveraged to generate policy insights for man-
aging the global common pool of antimicrobial effec-
tiveness. Applying collective action theory to the com-
mon pool resource problem of AMR indicates that 
negotiators must carefully consider questions about 
how burdens and benefits are ethically distributed, 
including who accesses the common pool resource, 
whose access gets restricted, and who innovates to 
replenish it. Past examples from climate, biodiver-
sity, and nuclear governance offer concrete examples 
for addressing the political considerations associated 
with these political decisions. 

While we still need to generate theory-driven solu-
tions for the full range of collective action problems 
for AMR the pandemic treaty offers a much-needed 
opportunity to swiftly deliver global regulations on 
AMR. With the pandemic instrument, we can start 
turning “collective action problems” into “collective 
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action solutions” for AMR. Given the urgency of the 
situation, there is no more time to wait.
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Centralization and Decentralization 
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Antimicrobial resistance (AMR) is a complex, 
intersectoral, and long-enduring problem, 
with no single global institution set to com-

prehensively govern it. Instead, global efforts for AMR 
appear to be coalescing around what political science 
would call “the regime complex for antimicrobial 
resistance”; that is, a decentralized network of multi-
ple institutions with overlapping and sometimes con-
flicting principles, norms, rules, and procedures.1 The 
regime complex for AMR includes United Nations 
(UN) organizations like the World Health Organi-

zation (WHO), Food and Agriculture Organization 
(FAO), the World Organization for Animal Health 
(WOAH; formerly OIE), and the United Nations 
Environmental Programme (UNEP), as well as many 
other governmental, commercial, and civil society 
stakeholders (Table 1).2 Such a decentralized regime 
complex provides certain advantages when compared 
to a centralized one, including promoting greater flex-
ibility, adaptability, and resilience.3 However, it also 
presents several challenges for effective global gover-
nance, especially around navigating and uniting the 
growing number of international actors and institu-
tions that each have their own distinct governance 
mandates and logics on the issue. Considering both 
the strengths and weaknesses posed by decentraliza-
tion, great care must be taken about which aspects of 
AMR governance get centralized and which aspects 
do not – especially as the pandemic instrument pro-
vides an opportunity to deliver coordination and gov-
ernance mechanisms for AMR.4 Fortunately, climate 
governance, which is similarly characterized by a 
decentralized regime complex, offers several lessons 
for how a pandemic instrument can achieve a hybrid 
of centralization and decentralization elements and 
benefit from the advantages of both.5 

This paper outlines the anatomy of the emerging 
regime complex for AMR. It then considers whether 
strategies applied in climate governance can be lever-
aged to improve the coherence of global AMR gover-
nance while harnessing the benefits offered by decen-
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Resistance, Pandemic Instrument, Decentraliza-
tion, Centralization

Abstracts: Global antimicrobial resistance (AMR) 
is currently governed by a decentralized regime 
complex composed of multiple institutions with 
overlapping and sometimes conflicting principles, 
norms, rules, and procedures. Such a decentral-
ized regime complex provides certain advantages 
and disadvantages when compared to a central-
ized regime. A pandemic instrument can optimize 
the regime complex for AMR by leveraging the 
strengths of both centralization and decentraliza-
tion. Existing climate treaties under the UNFCCC 
offer lessons for achieving this hybrid approach.
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tralization. More specifically, it argues that drawing on 
a hybrid approach and design elements from treaties 
within climate governance, namely, the Cancún and 
Paris Agreements, a pandemic instrument can lever-
age the responsiveness, flexibility, adaptability, and 
resilience of decentralization and the consistency, reli-
ability, and efficiency of centralization.

1. The Anatomy of the Regime Complex for 
AMR 
AMR is currently governed by a decentralized regime 
complex. Regime complexes are defined as partially 
overlapping and sometimes conflicting networks of 
three or more international regimes that relate to 
a common issue.6 For the multisectoral problem of 
AMR, it appears that there are at least seven interna-
tional regimes coalescing around AMR governance, 
including the human health security, humanitarian 
biomedicine, animal health, agricultural, trade, devel-
opment, environmental regimes (Table 1). 

These seven elemental regimes, moreover, interact 
with at least one, but more often many other elemen-
tal regimes in the complex through bilateral and mul-
tilateral partnerships. For example, the human health, 
animal health, food, and environmental regimes inter-
act through the WHO, FAO, WOAH, and UNEP’s 
quadripartite partnerships on AMR, the human 
health and agriculture regimes interact bilaterally 
through the WHO and FAO’s joint programmes on 
food standards and safety.7 The trade regime interacts 
with the human health regime, moreover, through 
the WHO, World Trade Organization (WTO), and 
World Intellectual Property Organization’s (WIPO) 
Trilateral Cooperation on Public Health, Intellectual 
Property, and Trade. It also interacts with the human 
health, animal health, agricultural regimes through 
various links among non-binding statements and the 
WTO’s Agreement on the Application of Sanitary and 
Phytosanitary Measures (SPS).8 Finally, there are also 
linkages among the trade, human health security, and 
environmental regimes on matters related to intellec-
tual property rights, access to medicines, and environ-
mental pollution.9 

Many of the seven elemental regimes have a high 
degree of overlap in their memberships, but, cru-
cially, there are important divergences in membership 
across the regime complex. For instance, the WHO 
and FAO are largely comprised of the same member 
states; but discrepancies in memberships exist across 
the trade, development, and biomedical humanitari-
anism regimes. 

And finally, across the regime complex, there are 
several instances of overlapping and sometimes con-

flicting principles, rules, norms, and procedures. 
For example, both the human health security and 
the trade regimes believe that policy objectives such 
as promoting health should seek to minimize their 
impact on trade, while the principles of the human 
health, food, and animal health regimes all acknowl-
edge the interdependencies among human, environ-
mental, and animal health and the importance of 
One Health approaches. On the other hand, the trade 
regime’s principle that intellectual property rights 
improve health innovation, as well as the rules within 
the Trade Related Aspects of Intellectual Property 
Rights (TRIPs) that embody that principle, can often 
pose challenges for the development and humanitar-
ian biomedicine regimes’ principle of access to medi-
cine as human right.10

The following snapshot further elucidates the char-
acteristics of the emerging regime complex for AMR 
(Table 1). 

2. Strengths and Weaknesses of a 
Decentralized Regime Complex 
The AMR governance landscape is currently popu-
lated by dozens of actors and institutions, each with 
their own mandates and initiatives (Table 1).11 As 
described above, these actors and institutions conflict 
in some instances, but there are also examples of coop-
erative synergies and partnerships emerging across 
them in others. The inherent challenges and opportu-
nities present in the decentralized regime complex for 
AMR have led some to find the proliferation of actors 
as problematic for coherent governance, while others 
see it as an opportunity to mobilize and sustain action 
on multiple fronts.12 Indeed, the regime complex for 
AMR presents both disadvantages and advantages 
when compared to a comprehensive regime. On one 
hand, a more centralized regime promises to improve 
the coherence, consistency, reliability, and efficiency of 
global AMR governance, while also limiting free rid-
ing and gaming.13 On the other hand, decentralized 
regime complexes tend to provide more adaptability, 
flexibility, and resilience; enable more effective, equi-
table, and sustainable outcomes at multiple scales; 
and enhance innovation, learning, and trustworthi-
ness among a greater number of participants.14 

Weaknesses of Decentralization
The most obvious challenge is that AMR’s decentral-
ized governance structure makes it very difficult to 
parse through the many layers and different frontiers 
of global activity on the issue. In the absence of an 
overarching framework, such complexity poses chal-
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lenges for understanding, tracking, and measuring 
progress on AMR. 

Additionally, decentralization can pose equity chal-
lenges related to how priorities are set, decisions 
made, and resources distributed. In the absence of 
a global framework, wealthier states who invest in 
research and development for new antimicrobials and 
other technologies tend to do so according to their 
interests and needs. In other words, and as with many 
matters in global health, money sets the agenda espe-
cially in the absence of established global priorities.15 
Moreover, as demonstrated by the ongoing inequi-
table global distribution of COVID-19 and MPox vac-
cines, new resources and countermeasures are not 
efficiently, effectively, or equitably distributed after 

discovery, which leads to inequitable and suboptimal 
use that prolongs global health emergencies.16 

Without centralized coordination mechanisms to 
establish and sustain commitments to and invest-
ments for innovation, critical health infrastructure, 
and equitable distribution of medical countermea-
sures, AMR action will continue to skew toward the 
interests of high-income countries and not the long-
term interests of the global public. This is especially 
problematic because AMR represents a weakest link 
challenge: the global response is only as strong as 
the weakest response in any given setting because it 
only takes the emergence and spread of one resistant 
microbe to undermine the efforts of all. This globally 
shared vulnerability requires centralized coordination 
and collaboration mechanisms to ensure equitable 
investments in global preparedness and prevention 
everywhere. 

Beyond these challenges, overlapping and unco-
ordinated initiatives open the possibility for duplica-
tions and redundancies, while also leaving important 
gaps unaddressed — as is the current case with global 
leadership on crucial AMR initiatives such as sur-
veillance.17 Finally, another important gap left unad-
dressed are mechanisms for global coordination to 
respond to resistant outbreaks that may emerge from 
the pandemic potential of AMR. 

Strengths of Decentralization 
Despite these challenges, a decentralized regime 
provides several benefits.18 For example, by enabling 
bottom-up initiatives and creating more opportuni-
ties to develop cross-scale linkages, a decentralized 

regime complex can be more adaptable, resilient, and 
flexible compared to a centralized top-down regime. 
In the absence of top-down, command and control 
governance mandates, AMR initiatives are likely to 
be more adaptable to local challenges and leverage 
context specific knowledge from initiatives already 
in operation. Decentralization lets those with better 
knowledge of local needs and skills determine how 
best to address the issue and enables rules and norms 
to emerge organically from stakeholder led processes 
of social learning. A new top-down global framework 
for AMR, on the other hand, will likely suffer from 
the same equity and representational challenges that 
plague current global health governance structures. 

Furthermore, the existence of redundancies could 
mean that there are extra fail-safes as well as multiple 
ongoing pathways to success.19 In other words, it could 
make a decentralized regime complex more thorough 
and resilient to failure, shocks, or shifts in global 

Without centralized coordination mechanisms to establish and sustain 
commitments to and investments for innovation, critical health 

infrastructure, and equitable distribution of medical countermeasures,  
AMR action will continue to skew toward the interests of high-income 
countries and not the long-term interests of the global public. This is 

especially problematic because AMR represents a weakest link challenge:  
the global response is only as strong as the weakest response in any given 

setting because it only takes the emergence and spread of one resistant 
microbe to undermine the efforts of all. This globally shared vulnerability 

requires centralized coordination and collaboration mechanisms to ensure 
equitable investments in global preparedness and prevention everywhere. 
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politics. Decentralization also enables greater oppor-
tunities for policy experiments, learning by doing, 
and trial and error initiatives across multiple locales, 
which can strengthen the evidence base of effective 
policy options while still making progress on the issue. 

Finally, a decentralized regime complex can be more 
flexible than a centralized one. Flexibility allows coun-
tries to engage selectively with initiatives that are more 
relevant for their own domestic conditions. Flexibility 
also lets the rules bend without breaking, enhancing 
the sustainability of any international agreement. This 
could make cooperation around AMR more likely to 
work, since states usually engage with agreements 
and endeavors that they have faith in.20 It could also 
make cooperation more sustainable by letting states 
continue to cooperate even if they lag behind on some 
matters.21 

3. Leveraging the Power of Centralization 
and Decentralization
One could argue that a decentralized regime complex, 
with its multiple centers of activity and diffuse initia-
tives, is the best option for generating and sustaining 
effective action on AMR quickly and meeting the need 
for more location specific knowledge and stakeholder 
driven solutions for AMR in the short run. To be sure, 
however, certain elements of global AMR require a 
more centralized governance structure to guide action 
in the long run. For instance, centralized mechanisms 
through the pandemic instrument could deliver much 
needed commitments and a global vision for global 
AMR efforts. It can also raise awareness based on a 
shared understanding of the issue and its urgency, 
enable the tracking of progress, distribute respon-
sibilities and benefits equitably, and hold countries 
accountable to their promises.22 

Considering the benefits offered by both, the best 
option for a pandemic instrument is to strike a balance 
between the responsiveness, flexibility, adaptability, 
and resilience of decentralization and the consistency, 
reliability, and efficiency provided by centralization. 
At the national level at least, studies have found that 
centralized and decentralized governance arrange-
ments often co-exist.23 Somewhat paradoxically, cen-
tralization and decentralization are not exclusive and 
opposite ends of a spectrum, but are rather compat-
ible and complementary ways of achieving institu-
tional objectives.24 

The same holds true for global governance arrange-
ments for complex issues. The enormous regime com-
plex for climate change, for example, has emerged with 
thousands of multilateral environmental agreements, 
organizations, and initiatives focused on addressing 
climate change, but recent efforts through the 2010 

Cancún Agreements and, more recently, the 2015 
Paris Agreement under the UNFCCC strike a balance 
between centralization and decentralization.25 

The Cancún and Paris Agreements were negotiated 
against the backdrop of a growing regime complex for 
climate change and strategically leverage the benefits 
of decentralization under unified global frameworks 
to coordinate the global response to climate change.26 
By using certain design elements, their architectures 
acknowledge that mitigating and adapting to the 
impacts of climate change require a hybrid of top-
down centralization on some matters, with room for 
bottom-up initiatives on others.27 

For example, the Paris Agreement contains a clear 
vision and a 2-degree Celsius global target that guides 
and gauges country behavior without necessarily pre-
scribing it. This goal, in combination with the Paris 
Agreement’s reliance on individually determined con-
tributions, lets countries determine how they will help 
meet the goal on their own terms. Put differently, the 
Paris Agreement provides top-down targets but relies 
on bottom-up implementation to achieve them.28 
Meanwhile, the agreement’s established principles of 
universal and common but differentiated responsibili-
ties, and its deference to centralized functions of the 
UNFCCC for matters such as surveillance, transpar-
ency, and accountability represent centralized mecha-
nisms that complement its decentralized traits.29 

Crucially, in relying on nationally determined, bot-
tom-up initiatives as the main driver of global prog-
ress, the Cancún Agreements recognize that some 
countries require financial support to maximize their 
ability to address climate change and contribute to the 
universal global goal. In doing so, the Cancún Agree-
ments established a Green Climate Fund, which, 
with its limitations notwithstanding, acts as a neces-
sary financing mechanism to support less developed 
countries in implementing domestic climate action in 
this hybrid approach.30 The importance of the Green 
Climate Fund was reaffirmed in the Paris Agreement, 
which included mechanisms to enhance country con-
tributions to it. 

Finally, another key example of a hybrid mechanism 
embraced by both the Cancún and Paris Agreements 
are their commitments to the multi-stakeholder forum 
of the UNFCCC. The forum, as part of the UNFCCC’s 
Conference of Parties, provides a centralized mecha-
nism and agenda for discussion and dialogue, but is 
inclusive enough such that many NGOs and interests 
groups can achieve observer status to attend, moni-
tor, and question states-parties during the conference 
proceedings, thereby uniting a mix of centralized and 
decentralized elements. 
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A pandemic instrument could achieve a hybrid of 
centralized and decentralized elements by leveraging 
existing national action plans for AMR, while estab-
lishing a global goal against which to assess them and 
crystalizing a process for ratcheting up their ambition. 
Moreover, a combination of legally enshrined univer-
sal commitments that all countries must undertake, as 
well as a suite of common but differentiated responsi-
bilities could further enshrine a balance of centralized 
and decentralized elements within the instrument.31 
Other substantive items for pandemic treaty that 
would benefit from more centralization include:

1. Global information sharing and awareness raising 
mechanisms that are cognizant of location and 
scale, relevant knowledge, and evidence.

2. A standardized, consistent, and interoperable 
global surveillance system.

3. Transparency, accountability, and enforcement 
mechanisms.

4. A diverse and inclusive multi-stakeholder forum.
5. Global financing mechanisms, such as a global 

pooled fund, for global investments in infection 
prevention and control, and the innovation and 
distribution of medical countermeasures including 
antimicrobials, diagnostics, and alternative 
therapies. Alternative funding techniques could 
include a deposit mechanism or multi party-single 
closing type deals to leverage decentralized funds 
for AMR initiatives.

6. Global coordination for response to resistant 
outbreaks. 

By adopting similar institutional design elements as 
the Paris Agreement, a pandemic instrument could 
provide much needed leadership on these specific 
issues in need of centralization while also being ade-
quately flexible to encompass and permit location spe-
cific initiatives tailored to different national and local 
circumstances. 

Conclusion
Addressing AMR as a complex, cross sectoral issue 
requires coordination across the regime complex for 
AMR. But, counter-intuitively, the situation of decen-
tralization that currently defines the AMR gover-
nance landscape presents some special advantages, 
and centralization is not necessarily the best option 
for all aspects of global AMR governance. Instead, a 
Pandemic Treaty should determine the value added 
by centralization, including consistency, enforceabil-
ity, and reliability, and only include aspects of AMR 
governance that would appropriately benefit from 
these values, such as surveillance, global priorities, 

and funding mechanisms. It could then use design 
elements to benefit from the power of both centraliza-
tion and decentralization, such as a universal global 
goal to guide nationally determined contributions; a 
combination of universal and common but differen-
tiated responsibilities; an inclusive forum for priority 
setting, dialogue, and decision making; coordinated 
resource distribution systems; and a system to coor-
dinate the global respond to resistant outbreaks. This 
hybrid approach could enable more centralized coor-
dination on some activities but still let bottom up- and 
cross scale linkages thrive while benefiting from the 
adaptability, flexibility, and resilience provided by 
decentralization.
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1. Introduction
Access to effective antibiotics is the cornerstone of a 
functioning health system and a mainstay for respond-
ing to emerging health threats and achieving univer-
sal health care.1 Immediate and critical treatment 
of infectious diseases including hospital-associated 
infections are under threat due to the lack of access 
to effective antibiotics. Globally, the ongoing crisis 
of antibiotic resistance already claimed 1.27 million 
deaths in 2019, with a disproportionate burden on 

low- and middle-income countries (LMICs).2 214,000 
newborns are estimated to die every year from sepsis 
caused by resistant bacteria — representing at least 
30% of all sepsis deaths in newborns.3It is concern-
ing that lack of access to effective antibiotics causes 
more deaths than antibiotic resistance itself, though 
this may change with rising resistance.4

The responses sparked by COVID-19 led to unprec-
edented collaboration and action in rapid innovation 
of diagnostics, vaccines, and treatments. At the same 
time, the pandemic exposed systemic and deeply unac-
ceptable global health inequalities. The intense discus-
sions around equitable access to both innovations and 
basic supplies that are critical for pandemic prepared-
ness and response sparked the process for developing 
a pandemic instrument.5 It is important that such an 
instrument is not limited to viral threats. Antibiotics 
are essential not only to manage current and forth-
coming bacterial pandemics, but also to treat bacterial 
complications following viral infections and to manage 
many non-communicable diseases, such as cancer.

Global action to secure sustainable access to antibi-
otics has so far been too fragmented. In the context of a 
pandemic instrument, lessons from COVID-19 should 
increase the understanding of the need for address-
ing this critical issue from a systems perspective where 

Keywords: Antibiotics, Antibiotic Resistance, 
Pandemic Instrument, Equitable Access, Health 
System

Abstract: Securing equitable antibiotic access as 
an essential component for health system resil-
ience and pandemic preparedness requires a sys-
tems perspective. This article discusses key com-
ponents that need to be coordinated and paired 
with adequate financing and resources to ensure 
antibiotic effectiveness as a global public good, 
which should be central while discussing a new 
global agreement.
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essential functions — from prevention to access — are 
strengthened and coordinated. Establishing operating 
principles and mechanisms (with associated resource 
mobilization and allocations) to ensure global equita-
ble access to effective antibiotics should be central in 
the discussion of a new global agreement. 

2. Equitable Access to Effective Antibiotics
Over the past two decades, human antibiotic con-
sumption globally has risen 46%, from 9.8 to 14.3 
defined daily doses (DDD) per 1000 population per 

day.6 However, these figures mask the reality that 
many LMICs still have limited access to antibiotics.7 
Essential to health systems, the antibiotic access issue 
is complex and rooted in scientific (e.g., research and 
development), financial (e.g., affordability) and struc-
tural (e.g., registration, distribution and appropriate 
use) barriers.8 Managing antibiotic effectiveness as a 
global public good 9 is not only related to the obstacles 
in bringing existing and novel antibiotics to patients 
in need, but also to challenges with awareness, atti-
tudes, and practices on appropriate antibiotic use, as 
well as insufficient preventive measures, diagnostic 
capacity, and infrastructure. 

To achieve equitable access to effective antibiotics, 
preventive measures and diagnostics are important 
elements not to be neglected. It is important to adopt 
a health systems approach for sustainable access to 
antibiotics, implying coordinated specific actions and 
concerted efforts towards health infrastructure, health 
workforce, and quality care. Appropriate preventive 
strategies can reduce infections and consequently the 
need for antibiotics. However, in many health sys-
tems, hygiene principles and the basics of infection 
prevention and control (IPC), including vaccination 
coverage, are less than optimal, and what is more con-
cerning is that only 52% of health care facilities in 
sub-Saharan Africa had a basic water service in 2021. 

Globally, 1.7 billion people still lacked basic water ser-
vice at their health care facility.10 

Availability of point-of-care diagnostics could sig-
nificantly improve treatment outcomes by provid-
ing information about which antibiotic to use and 
avoiding unnecessary or incorrect use, reducing 
total amount of antibiotic consumption and secur-
ing access in the long run. Although there have been 
recent scientific developments,11 new diagnostic tools 
are not globally available. Treatment must rely on lab-
oratory-derived surveillance data, but the lack of qual-

ity-accredited laboratories, especially in rural areas in 
LMICs, poses a big challenge. The recent attempt for 
systematic monitoring of antibiotic resistance by the 
Global Antimicrobial Resistance Surveillance Sys-
tem (GLASS) has helped.12 However, GLASS data are 
often not used at the country level to guide practices or 
policies. Furthermore, the resistance data are skewed 
towards tertiary care hospitals in large cities that have 
microbiology laboratories. Point prevalence studies to 
supplement routine surveillance for guidance of treat-
ment are urgently needed. Global integrated surveil-
lance such as environmental surveillance (e.g., global 
wastewater surveillance) should be explored for rapid 
detection of resistance trends and early detection of 
novel resistance genes.

A reliable supply of essential antibiotics is critical 
to enable the use of the WHO Access, Watch, Reserve 
(AWaRe) classification,13 thus optimizing healthcare 
spending and reducing risks for resistance develop-
ment. However, AWaRe implementation in LMICs 
has been limited, partly because of perennial stock-
outs, as well as supply chain and inventory control 
challenges.14 Many primary healthcare facilities do not 
even have ‘Access’ antibiotics, let alone ‘Watch’ anti-
biotics. Due to budgetary issues, many tertiary care 
hospitals have low inventory of ‘Reserve’ antibiotics. 
The challenges in access, however, are sometimes not 

Global action to secure sustainable access to antibiotics has so far been 
too fragmented. In the context of a pandemic instrument, lessons from 

COVID-19 should increase the understanding of the need for addressing this 
critical issue from a systems perspective where essential functions — from 

prevention, to access — are strengthened and coordinated. Establishing 
operating principles and mechanisms (with associated resource mobilization 

and allocations) to ensure global equitable access to effective antibiotics 
should be central in the discussion of a new global agreement.
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seen in the private healthcare facilities in urban set-
tings, but where issues of profitable sales and antibi-
otic excess instead often overpower issues of access.15

Figure 1 illustrates a health systems approach with 
key components to be coordinated to secure sustain-
able access to antibiotics. These components synergis-
tically form important building blocks in a pandemic 
instrument. 

3. Reforming Antibiotic Innovation: From 
Robust Investment in Early Discovery to 
Equitable and Sustainable Access 
While the antibiotic pipeline is not addressing public 
health priorities, global and national discussions need 
to move away from ‘market fixing’ which often focuses 
on how to re-enlist those multinational pharmaceuti-
cal companies that have abandoned antibiotic devel-
opment within the constraints of their traditional busi-
ness model. Today it is the academic research groups 
and small- and medium-sized enterprises (SMEs), 
the majority having fewer than 50 employees, that 
constitute the greatest innovation force for antibiotic 
development.16 These efforts must be incentivized and 
funded, including through the critical guidance from 
pipeline coordinators or similar platforms such as Anti-
bacterial Drug Development Engine (ENABLE-2),17 

Combating Antibiotic Resistant Bacteria (CARB-X), 
and Global Antibiotic Research and Development 
Partnership (GARDP).18 Strong public leadership is 
needed to define a mission-driven, end-to-end vision 
for the development of and sustainable access to effec-
tive new antibiotics. New alternative and transforma-
tive models need to be explored, which by design and 
intent serve global health needs.19 

Effective access to antibiotics relies on systems that 
ensure their innovation, production, stewardship, 
access, and distribution. A pandemic instrument can 
help shape the enabling environment by which these 
goals are met. As part of such a negotiated framework, 
the platform for preparing for ongoing and future 
health threats might put in place these building blocks 
of an end-to-end approach, making such medical coun-
termeasures affordable and available to those in need. 
By taking such an approach, the pandemic instrument 
would realign how the public sector shapes R&D and 
how these life-saving products are distributed. 

Applying a framework of sharing resources, risk and 
rewards (3Rs framework) is critical to improve the 
innovation ecosystem. This involves moving beyond 
bet-by-bet, drug-by-drug approaches.20 To share 
resources, risks and rewards, it would be important to 
pool building blocks of knowledge - from biospecimens 

Figure 1
Key Components to Be Coordinated for Sustainable Access to Effective Antibiotics That Are Essential for 
Health Systems Resilience and Pandemic Preparedness
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and research tools to key platform technologies. The 
Pandemic Influenza Preparedness Framework shows 
how fair returns from public sector investments might 
be made. It laid out a benefit-sharing arrangement: in 
exchange for access to influenza virus samples, manu-
facturers made voluntary financial contributions and 
committed to set aside a share of the resulting vaccine 
doses to help address unmet needs.21 

The 3Rs framework calls for sharing rewards as 
an important part of the solution, including through 
delinking the cost of investment in R&D from the 
price and volume of sales, while ensuring fair returns 
on the public investment made. Making de-linkage 
work requires aligning new incentives along the R&D 
chain to safeguard affordability and sustainable access. 
Several such approaches received consideration at 
the WHO Fair Pricing Forum in 2021.22 A pandemic 
instrument could also carry forward measures for 
greater transparency of markets for health products, 
as called for under a World Health Assembly resolu-
tion adopted in 2019.23 Public financing of products 
for pandemic preparedness and response, including 
antibiotics, should come with conditions for afford-
ability and access. Product development partnerships 
have sought to arrange for such upfront access com-
mitments in novel drugs.24 

Ensuring sustainable access to health products could 
also involve making commitments through public sec-
tor or non-profit sector manufacturing or by lever-
aging strategic pooled procurement. Middle-income 
countries, where most of those living in extreme pov-
erty reside, might particularly benefit from such con-
certed global efforts. For TB drugs, the Global Drug 
Facility provides a useful example, whereby demand 
forecasting as well as making financing more predict-
able has enabled this pooled procurement facility to 
secure multiple, quality-assured suppliers for the 
smaller markets of second-line TB medicines.25 The 
SECURE (Expanding Sustainable Access to Antibiot-
ics) initiative being developed by GARDP and WHO, 
with support from UNICEF, and the Clinton Health 
Access Initiative (CHAI), is another model aiming to 
build a global consortium of organizations and coun-
tries to address access barriers to new and existing 
antibiotics in LMICs.26 A pandemic instrument could 
bolster efforts to apply these various strategic levers 
in concert as part of an end-to-end approach to bring 
novel antibiotics to market. Global public leadership 
is urgently needed to follow through the recommen-
dations from the UN Interagency Coordination Group 
on Antimicrobial Resistance (IACG) to strengthen 
global coordination, investment and information 
sharing around antibiotic R&D.27 

4. Recommendations 
As antibiotic resistance and its death toll are rapidly 
rising, antibiotic use is increasing and the pipeline 
of new antibiotics is failing, it is evident that cur-
rent governance structures are insufficient to secure 
access to effective antibiotics. This points to a clear 
need for more resilient health systems and stronger 
global governance to effectively prevent, prepare and 
respond to health crises, including antibiotic resis-
tance. A pandemic instrument could help facilitate the 
revitalization of political momentum and resolve the 
lack of global collective action and the slow or insuf-
ficient implementation of existing declarations and 
commitments. 

Antibiotic effectiveness needs to be seen as a global 
public good, and its preservation is a shared global 
responsibility. To strengthen global coordination and 
responsibility, we call for securing equitable and sus-
tainable access to effective antibiotics and other coun-
termeasures to be a key consideration in the upcom-
ing pandemic instrument. Equity should be a central 
objective, and specific measures not only to expand 
access to antibiotics, but also balance their availability 
against misuse must be considered, ensuring access 
without excess. To fulfill this overarching goal, the fol-
lowing elements are critical: 

• Prevention of infections is one of the most cost-
effective measures to mitigate the spread of 
infections and resistance development. WHO 
is calling for better use of existing vaccines and 
the development of new vaccines to tackle anti-
microbial resistance.28 Bacterial vaccines with 
sufficient population coverage would require 
equitable access to decrease disease burden and 
further prevent the spread of resistant strains 
worldwide. Minimum standards, target setting 
and associated resource allocation for IPC and 
Water, Sanitation and Hygiene (WASH) should 
be foundational elements in the pandemic 
instrument that synergistically links to efforts 
in managing antibiotic resistance. These efforts 
should be further reinforced by global goals 
including achieving quality health for all, for 
universal health coverage. 

• Surveillance and early warning are essential for 
timely detecting disease outbreaks, identifying 
mutations, monitoring their developments and 
spread. Data on resistance patterns are key to 
inform treatment guidelines. With much focus 
on a global surveillance system for viruses with 
pandemic potential, it is strategic and critical to 
build a surveillance system that also covers bac-
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teria and indeed all types of infectious diseases. 
A cornerstone to future pandemic preparedness 
will be to build on existing infrastructure to sup-
port an effective global, integrated surveillance 
system and should explore how environmental 
surveillance (e.g., global wastewater surveillance 
system) could be applied. 

• Diagnostics are critical in providing quality care, 
improving rational use and avoiding unnecessary 
or incorrect use, and securing antibiotic access in 
the long run. In addition, diagnostics serve as a 
source of information for surveillance programs 
and making antibiograms. A global reposi-
tory of biospecimens like that supported by the 
Pandemic Influenza Preparedness Framework 
should be explored not only for diagnostics, but 
for vaccines, with benefit-sharing provisions. The 
future instrument should ensure that develop-
ment of and access to diagnostics are adaptable 
to different levels of local contexts and comple-
mented by the strengthening of infrastructure 
and human resources. 

• Lastly, antibiotic drug resistance is an ineluc-
table evolutionary process. This means that the 
pipeline of antibiotics must remain robust and 
meet public health needs. A global instrument 
should urge public leadership by institutionaliz-
ing global prioritization, coordination and long-
term funding of R&D activities, such as enabling 
licensing for public and not-for-profit produc-
tion as well as establishing pooled procurement 
mechanisms that support appropriate use. New 
and strengthened existing mechanisms need to 
remain independent from potential conflict of 
interest with the private sector, and guided by 
transparency and oversight of an end-to-end 
approach to R&D. 

All the above require sustainable financing and 
resources backed up by systems strengthening includ-
ing infrastructure, human resources, systems and 
tools for successful implementation. A pandemic 
instrument should introduce standards and proce-
dures, paired with adequate funding and resources, 
and establish clear mechanisms to monitor for 
accountability on commitments made. By establish-
ing rules-based governance — including transparency 
of data and global sharing of knowledge and technol-
ogy as well as equitable allocation and distribution - 
the instrument could contribute significantly to health 
system resilience and ensuring that effective antibiot-
ics are secured for all. 

Note
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Introduction
The health challenge of antimicrobial resistance 
(AMR) is as old as the antimicrobial era, with the 
first known clinical reports of emerging microbial 
‘drug fastness’ in response to prolonged organoarsenic 
exposure dating back to 1907.1 Since then, reports of 
AMR have followed on the heels of the launch of each 
new class of antimicrobials, from the sulfonamides 

in the 1930s to lipopeptide antibiotics (daptomycin) 
in 2003.2 The predictable emergence of AMR means 
that generations of microbiologists, physicians, vet-
erinarians, and policymakers have grappled with how 
to make the best use of antimicrobials’ time-limited 
effectiveness. At the international level, at least 248 
reports have addressed the issue of AMR since 1945 
with topics ranging from ensuring ‘rational’ drug use 
to addressing the environmental reservoirs of AMR.3 
Despite the marked increase of AMR reports and 
initiatives to preserve antimicrobial effectiveness, 
no binding international agreement on antimicro-
bial stewardship has emerged. Meanwhile, growing 
doubts are surfacing about the efficacy of the exist-
ing 2015 WHO-led Global Action Plan in galvanizing 
meaningful national action when it comes to reducing 
antimicrobial consumption and resistance.4 

This article examines why AMR has proven so dif-
ficult to regulate. Focusing on the period between 
1945 and 2015, it contrasts the evolution of AMR 
stewardship initiatives with the parallel development 
of international legal frameworks like the Interna-
tional Health Regulations (IHR), which have enjoyed 
varying levels of success. The article shows that AMR 
proved an awkward fit for a legal system that was 
developed around individual pathogens or substances. 
Traditional contain-and-control strategies developed 
to stop the spread of well-characterized bacterial and 
viral entities such as cholera, rinderpest, or influenza.5 
By contrast, the multitude of organisms and genetic 
factors involved, the diversity of social and ecological 
contexts in which AMR arises, the range of potential 
points for intervention, and the very utility of antibi-
otics and the competing need for access have to this 
point rendered AMR ill-suited to the nation-state-ori-
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ented matrix of international policy-making. Despite 
an emerging consensus that AMR can only be tackled 
by global collective action,6 the complex nature of the 
antibiotic infrastructures embedded in modern health 
and food production systems,7 the dynamic ecological 
properties of AMR, and the absence of a clearly defined 
target of action have so far posed an insurmountable 
obstacle to effective international policy-making.8 The 
article ends by assessing a range of different political 
and legal approaches towards tackling AMR. It advo-
cates that rather than solely trying to make AMR fit 

into traditional pathogen-focused policy frameworks, 
we should aim for a new structural mode of interna-
tional policymaking, and one that moves beyond con-
ceptualizing AMR solely in terms of present overuse 
and treatment failure and adopts a more long-term 
conception of stewarding microbial ecosystems. 

From Sanitary Conferences to International 
Health Regulations
The roots and evolution of our contemporary interna-
tional health system are intimately tied to the history 
of pandemics and have consistently focused on con-
taining the spread of individual pathogenic viruses or 
bacteria across national borders.9 

Starting in the 19th century, and building on centu-
ries of more local approaches to quarantine, pandemic 
events like the repeated waves of cholera and plague 
prompted imperial powers and emerging nation states 
to organize a total of 14 International Sanitary Confer-
ences. The goal of these conferences was to develop an 
internationally standardized way of defining, notify-
ing, and reacting to the spread of pathogenic threats. 
Despite early tensions, the period around 1900 saw the 
rise of germ-based explanations of disease and mutual 
concerns about pandemic events’ impact on trade 
lead to an initial formalization of international health 
politics in the form of permanent institutions like 
the Office International d’Hygiène Publique (OHIP, 
1907-1947) and International Sanitary Conventions 
(ISCs) (1892, 1903, 1912, 1926).10 The explicit aim of 
these frameworks and institutions was to contain the 
spread of well-defined pathogens — mostly from Asia 

to Europe and North America — via timely reporting 
and appropriate quarantine-focused sanitary inter-
ventions, which would be carried out not by inter-
national agencies but by nation states. This nation-
state and pathogen-focused outlook of the “classical 
regime”11 of international health politics remained 
mostly unchanged over the next century.

From the 1920s onwards, new permanent interna-
tional bodies with greater powers like the League of 
Nations Health Office (LNHO, 1924-1945) and World 
Health Organisation (WHO 1948-), as well as affili-

ated national and non-governmental organizations, 
launched various social medicine-oriented programs 
(e.g., attempts to improve maternal health and child-
hood nutrition) alongside vaccination, environmental 
control, and disease eradication campaigns. However, 
all of these non-statutory schemes remained depen-
dent on the often unstable political and financial sup-
port of sovereign nation states and imperial powers.12 
Amidst the broader post-1945 decline of concerns 
about communicable disease, there was also little 
political appetite to systematically expand or reform 
the limited statutory reporting and sanitary require-
ments for pathogenic threats.

In 1951, the International Sanitary Regulations 
(ISR) consolidated the previous ISC patchwork of 
reporting regulations for six already quarantinable 
diseases (cholera, plague, relapsing fever, smallpox, 
typhoid and yellow fever). Passed in the context of the 
‘Hong Kong Flu’ pandemic, the 1969 International 
Health Regulations (IHR) replaced the ISR but did 
not include significant new powers. Indeed, reporting 
requirements were soon limited to three ‘classic’ dis-
eases (cholera, plague, and yellow fever). Meanwhile, 
critics bemoaned lack of compliance with ISR/IHR 
provisions and international legal frameworks’ fail-
ure to provide means to react to new or re-emerging 
pathogens such as HIV/AIDS or multiple drug resis-
tant tuberculosis. In practice, the IHRs were thus 
increasingly overshadowed by the passage of health-
relevant international treaties in the fields of human 
rights, environmental protection, and trade.13 

Rather than solely trying to make AMR fit into traditional pathogen-focused 
policy frameworks, we should aim for a new structural mode of international 

policymaking, and one that moves beyond conceptualizing AMR solely  
in terms of present overuse and treatment failure and adopts a more  

long-term conception of stewarding microbial ecosystems.
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Between 1995 and 2005, concerns about pandemic 
preparedness, bioterrorism, the increasing displace-
ment of international health by trade concerns, and 
the 2003 SARS outbreak led to sustained attempts 
to reform the IHRs. Passed in 2005, the revised IHR 
replaced many classic elements of international dis-
ease surveillance with a new concept of integrated 
biosecurity governance. Although they continued to 
focus on concerning established pathogens, the 2005 
IHR required member states to survey and notify 
the WHO regarding a far broader range of potential 
public health risks of urgent international concern — 
including emergent diseases, intentional bioterrorist 
releases of disease, and nuclear and chemical haz-
ards. Minimum national surveillance capacities were 
defined and the WHO could now also use non-gov-
ernmental data to declare a public health emergency 
of international concern (PHEIC). In case of a PHEIC, 
the WHO could issue non-binding recommendations 
for member states to tackle the emergency, which 
would theoretically enable a standardized global 
response.14 

AMR: A Non-traditional Threat 
Throughout this long history of trying to contain 
infectious diseases at the international level, the sys-
temic health threat posed by AMR has been curiously 
absent from statutory health frameworks. Estimated 
to have caused over 1.27 million human deaths in 
2019,15 the mortality, morbidity, and economic impact 
of AMR surpasses that of most individual pathogenic 
threats identified in both the ISR and subsequent IHR 
frameworks.16 Despite the recent extension of the IHR 
towards broadly defined ‘public health threats’, the 
ecological nature of AMR has made it an awkward fit 
for the organismal- and biosecurity-oriented interna-
tional health architecture we have inherited. 

The fact that AMR or ‘drug fastness’ could emerge 
as a result of exposing organisms to antimicrobial 
substances was nothing new by the time the first per-
manent international health institutions emerged. 
Concerns about the threat it could pose to new gen-
erations of antimicrobial treatments emerged soon 
after the launch and mass-marketing of sulfonamides 
(1930s) and antibiotics (1940s) and led to repeated 
calls for ‘rational therapy.’17 However, outside of indi-
vidual clinical settings, early AMR concerns rarely 
manifested in concrete regulatory attempts at the 
national, let alone international level. The reasons for 
this were manifold: post-war contemporaries strug-
gled to measure and define at which point AMR was 
not just a ‘natural’ biological phenomenon but a clini-
cal threat; experts (until the 1960s) understood AMR 
as a localized hereditary rather than an ‘infectious’ 

ecological phenomenon characterized by horizontal 
gene transfer; there was no consensus on which forms 
of antibiotic use were particularly harmful; and there 
was widespread confidence that antibiotic innovation 
would stay ahead of AMR.18 

When they did appear, reform responses to emerg-
ing AMR were limited. During the 1950s crisis sur-
rounding the pandemic spread of penicillin resistant 
Staphylococcus aureus phage type 80/81, regulators 
followed a classic ‘organismal’ control approach aimed 
at stopping the pathogen with hygiene and updated 
treatment regimes rather than seeking to limit the 
evolutionary selection pressure being brought to bear 
on microbial ecosystems.19 In a similar vein, post-war 
concerns about rising antimicrobial use and emerg-
ing AMR in food production were addressed with 
attempts to limit resistance in a select number of 
organisms via usage restrictions.20

Despite warnings about the ecological impacts of 
mass antimicrobial usage by prominent microbiolo-
gists like gramicidin-discoverer René Dubos,21 AMR’s 
non-standard risk profile meant that regulatory 
responses remained based on ‘classic’ pathogen-based 
concepts. Meanwhile, selection pressure continued to 
increase as a result of falling antimicrobial prices and 
growing infrastructural dependence on routine anti-
biotic access. In 1970, alarm about the threat posed 
by horizontal resistance transfer saw the European 
Economic Community (EEC) restrict certain forms 
of therapeutic antibiotic use in agricultural settings. 
However, bans were partial and measures were not 
extended to address rising clinical antimicrobial use 
or antimicrobials’ presence in the environment. Paral-
lel US attempts to implement statutory regulations of 
human and animal antibiotic use failed.22 

It was only during the 1980s that sustained calls for 
wider international efforts to contain AMR emerged. 
Initially, these calls were voiced not by international 
organizations but by non-governmental actors. Tufts 
University clinician-researcher Stuart Levy, especially 
concerned with resistance-conferring plasmids that 
respected the boundaries of neither bacterial species 
nor nation-states, first drew attention to the shared, 
global nature of AMR. The 1981 Statement Regarding 
Worldwide Antibiotic Misuse that Levy coordinated 
and had signed by 147 scientists from 27 countries, 
was multisectoral in its concerns (ranging from the 
differential marketing and regulation of antibiot-
ics, worldwide, to their use in agribusiness) and was 
picked up by many press outlets.23 Levy’s AMR warn-
ings were soon amplified by Nobelist Joshua Led-
erberg, who likewise drew attention to the shared 
moral and pragmatic rationales for focusing on global 
emerging infections and AMR in parallel.24 
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Yet despite the inclusion of AMR within the U.S. 
Institute of Medicine’s influential 1992 Emerging 
Infections report,25 emphasis on the horizontal epi-
demiology of AMR-conferring plasmids did not fit 
easily into the above-mentioned “classic”26 pathogen-
focused legal regime of international health. Address-
ing a genetic threat that can jump between pathogens 
as well as billions of harmless commensal organisms 
and is both a natural part of bacterial competition and 
a by-product of antimicrobial infrastructures required 
significant reductions of selection pressure alongside 
interventions to detect and counter infectious disease 
threats. But just how far antimicrobial restrictions 
would have to go to freeze — let alone reverse — AMR 
levels remained unclear. It was equally unclear which 
areas of health and food production systems would 
have to undertake these cuts. A similar dilemma arose 
about how to take into account the intergenerational 
aspects of AMR selection: was it justifiable to ask pres-
ent generations to forgo drug usage and associated 
health and efficiency gains for the sake of future gener-
ations? Should wealthy areas of the world make larger 
sacrifices because of their earlier access to and longer 
large-scale use of antimicrobials than resource-poor 
areas, who were still struggling to access effective anti-
microbials? Without a unifying target, apparent tech-
nical fix, or a clear trade-off of sacrifices across different 
economic sectors and societal groups,27 AMR also dif-
fered from other contemporary ecological challenges 
such as the depletion of the ozone layer, species con-
servation, or marine and cross-border air pollution.28 

By the end of the millennium, the ongoing rise of 
AMR levels was increasingly acknowledged as a severe 
global health threat that spanned all three domains 
of human, animal, and ecological health.29 Driven by 
reports of MDR tuberculosis, Vancomycin Resistant 
Enterococci (VRE), and Methicillin Resistant Staphy-
lococcus aureus (MRSA), AMR appeared on the policy 
agendas of powerful nation states and transnational 
organisations such as the US and the European Union 
(EU).30 However, once again, policy responses — espe-
cially when matched against business interests in agri-
business and pharmaceuticals invested in maintain-
ing the status quo — were insufficient and tended to 
follow traditional molds rather than address AMR’s 
genetic and ecological dimensions. Attempting to fix 
rather than restructure existing food production and 
health systems, high-income countries adopted selec-
tive usage reductions in human and animal health but 
mostly neglected the environmental domain whereas 
new surveillance systems once again focused on resis-
tance in priority pathogens rather than environmental 
background levels of AMR. Although high-income lev-

els of medical and agricultural usage began to decline 
by around 2010, interventions’ long-term impact on 
AMR proved difficult to assess. In some cases, local 
AMR levels had declined but quickly recovered once 
drugs were reintroduced; in other cases, interventions 
came too late to prevent the permanent establishment 
of AMR in clinical, agricultural, or broader microbial 
ecologies. Meanwhile, AMR genes and organisms con-
tinued to flow freely across borders. As highlighted by 
reports on New Delhi metallo-betalactamase 1 (2008) 
and mobilised colistin resistance (2015), addressing 
AMR required a broader international restructuring of 
health, food production, and pharmaceutical systems.31 

The systems-dimension of would-be AMR reform 
efforts went far beyond anything ever attempted 
within the conservative legal frameworks of interna-
tional health. Starting with an ill-fated attempt to gal-
vanise AMR action on September 11, 2001, interna-
tional organizations such as the WHO, the Food and 
Agriculture Organisation (FAO), and World Organ-
isation for Animal Health (OIE) began to move from 
simply reporting on AMR to proposing novel surveil-
lance and stewardship frameworks.32 This shift mir-
rored developments in other areas of Global Health 
where concerns about bioterrorism and pandemic 
preparedness had increased donor and member 
states’ willingness to expand international organisa-
tions’ governance competencies.33 Unsurprisingly, 
emerging AMR policy mechanisms thus resembled 
those created for pandemic preparedness. In 2015, 
the WHO launched a Global Action Plan (GAP) on 
AMR.34 Similar to the 2005 IHR and the parallel 
Framework Convention on Tobacco Control, the GAP 
established parameters for antibiotic stewardship and 
surveillance that members could attempt to achieve 
via national action plans (NAPs). NAPs could be mon-
itored via new surveillance mechanisms for AMR and 
antibiotic usage — but implementation would not be 
binding. On paper, the GAP marked an important 
breakthrough, followed in 2016 by the United Nations 
High-Level Meeting Political Declaration on AMR, 
intended to further draw global commitment to con-
fronting AMR.35 By May 2022, at least 97 nations had 
developed and submitted NAPs to WHO.36 

However, similar to problems regarding the 2005 
IHR,37 creating an international framework based on 
non-binding stewardship and surveillance recommen-
dations was not the same as investing in actual systems 
restructuring. Critics of the 2015 GAP soon warned 
that exporting high-income stewardship approaches 
that centred on AMR surveillance, reducing usage, and 
behavioural interventions was ineffective in low- and 
medium-income settings facing other more pressing 
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health, economic, and governance challenges. With 
funders prioritizing trackable performance targets, 
AMR-focused investment ended up favouring tech-
nical fixes like antibiotic and diagnostics innovation 
rather than preventing upstream drivers of AMR such 
as lacking sanitary infrastructure or affordable health 
care.38 Published in 2019 ahead of the COVID-19 pan-
demic, a report by the UN Interagency Coordination 
Group (IACG) on AMR partially acknowledged these 
challenges by advocating a more robust integration of 
antibiotic sensitive interventions into existing Sustain-
able Development Goals (SDGs).39 

Conclusion: Quo Vadis AMR
Amidst the wider reordering of Global Health follow-
ing COVID-19, a growing number of voices are now 
calling for an integration of the “silent pandemic”40 

of AMR into a new Pandemic Treaty Framework that 
would supersede the 2005 IHR by 2024. But what 

could such an AMR-focused treaty achieve? Pursuing 
existing policy trajectories, some commentators hope 
that including the AMR challenge within a statutory 
international biosecurity framework would overcome 
the inadequacies of the voluntary GAP. And certain 
proposed measures — including the harmonization of 
surveillance measures, the mobilization of resources 
concerning antimicrobial, vaccine, and diagnostic 
innovation, and ensuring the equitable distribution 
of such resources — come closest to fitting traditional 
frameworks.41 

However, there are well-known limitations. At 
one level, the described measures do not address the 
upstream forces — from sanitation to the structures 
of care delivery — that have differentially shaped the 
worldwide incidence of AMR and disease burdens. 
New antibiotics will temporarily reduce AMR pres-
sures, and improved surveillance and infection pre-
vention can address the threat posed by individual 
pathogens. However, addressing the structural drivers 
of antibiotic dependency and disease will require far 
broader ‘antibiotic sensitive’ upstream investment in 

health and food systems resilience.42 Mobilizing such 
investment during a time of disrupted international 
relations and economic stress will be challenging — 
especially if AMR is framed narrowly as a biosecurity 
challenge of treatment failure. A more holistic addi-
tional approach — as Joshua Lederberg attempted 
to do over three decades ago — lies in stressing the 
shared moral and pragmatic imperatives to tackle 
AMR , in this case as a symptom and outcome of larger 
structural inequities. As such, AMR would represent 
not just an addition to an existing threat (as has often 
been the case), but a catalyst for more fundamental 
change.

Moreover, the invocation of Lederberg calls to mind 
a second set of considerations. In 2000, and echoing 
earlier warnings by René Dubos, Lederberg called for 
a reconsideration of the Manichean “good/bad” mind-
set regarding bacteria, and for a focus on the broader 
ecology of the microbial world we inhabit.43 While this 

is not to detract from the immediate need to address 
the mortality caused by resistant priority pathogens,44 

adopting an ecological approach to mitigating AMR 
opens a long-term horizon for learning from other 
planetary challenges.45 In the case of climate change, 
the international community has acknowledged that 
the well-being of human societies depends on main-
taining global warming within a narrow temperature 
range. Although far from perfect, resulting interna-
tional agreements have acknowledged that maintain-
ing this temperature range for future generations 
requires significant investment by current genera-
tions as well as trade-offs between economic sectors 
and nations. Focusing primarily on the macrobial 
world, the 1992 Rio Convention on Biological Diver-
sity agreed on the conservation of biodiversity, the sus-
tainable use of its components, and fair and equitable 
sharing of benefits arising from genetic resources. 
Could similar legal frameworks be developed for the 
preservation of the microbial ecospheres humanity 
relies on? 

In 2000, Lederberg called for a reconsideration of the Manichean  
“good/bad” mindset regarding bacteria, and for a focus on the broader 

ecology of the microbial world we inhabit.43 While this is not to detract from 
the immediate need to address the mortality caused by resistant priority 
pathogens,  adopting an ecological approach to mitigating AMR opens  

a long-term horizon for learning from other planetary challenges.
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If AMR signals an “Anthropocene in the cell,”46 we 
should consider extending traditional pathogen-cen-
tred regulatory responses to the broader impact of 
human activity on local and global microbial environ-
ments. A rich field of interdisciplinary research sur-
rounding “microbiome stewardship,”47 “disaster micro-
biology,”48 “microbial health,”49 and “microbial equity”50 
is already contextualising AMR as a dysbiotic sign of 
societal and microbial stress. Engaging with emerging 
insights can help us develop research agendas to orien-
tate global regulatory responses and create equitable 
infrastructures capable of not only mitigating AMR in 
the short term, but also of preserving diverse eubiotic 
microbiota for future generations.51 In the long term, 
addressing AMR as an ecological challenge of microbi-
ome preservation rather than as an awkward addition 
to classic health diplomacy may prove a more natural 
fit for this age-old policy challenge.

Note
Kirchhelle reports funding from the Norwegian Research Council 
Dry Antibiotic Pipeline project. 
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1. Introduction
Responding to the negative consequences caused by 
the COVID-19 pandemic, countries around the world 
have initiated negotiations to create an international 
instrument to strengthen pandemic prevention, pre-
paredness, and response.1 The latest outline of this 
international pandemic instrument includes anti-

microbial resistance (AMR) within its scope, includ-
ing various references to increasing research and 
development (R&D) mechanisms to address future 
pandemics.2 The inclusion of this feature is not only 
a welcome addition to better mitigate the threat of 
future global health crises. It also presents an oppor-
tunity to revamp the current pharmaceutical R&D 
system, which has historically disfavored antimicro-
bial innovation. This paper therefore argues that the 
World Health Organization’s (WHO’s) upcoming 
international pandemic instrument presents a unique 
opportunity to support stronger R&D mechanisms for 
antimicrobials in its framework. Our analysis focuses 
on some of the promising R&D incentive models that 
have been previously proposed to increase innovation 
for antimicrobial products for human use. Specifically, 
we call attention to how they could be incorporated 
into an international pandemic instrument given the 
fast pace of collaborative medical advancements dur-
ing the COVID-19 pandemic. With 1.27 million deaths 
directly attributable to bacterial AMR in 2019,3 coun-
tries must grasp the opportunity presented by this 
international instrument to promote innovation for 
new — and potentially lifesaving — antimicrobials.

Keywords: Antimicrobial Resistance, Pandemic 
Instrument, Research and Development, Innova-
tion, Pharmaceuticals

Abstract: The inclusion of antimicrobial resis-
tance (AMR) and increased research and develop-
ment (R&D) capabilities in the most recent outline 
of the World Health Organization’s (WHO’s) inter-
national pandemic instrument signals an oppor-
tunity to reshape pharmaceutical R&D system in 
favour of antimicrobial product development. This 
article explains why the current innovation ecosys-
tem has disadvantaged the creation of antimicro-
bial products for human use. It also highlights how  
the COVID-19 pandemic experience can inform 
and stimulate international cooperation to imple-
ment innovative R&D incentives  to bring new, 
life-saving antimicrobial products to the market. 
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2. How the Current R&D Ecosystem 
Disfavors Antimicrobial Development
Despite worldwide attention given to addressing 
AMR in recent years,4 the development of new anti-
microbial products has not kept up with the pace of 
resistance.5 No new classes of antibiotics have been 
approved since the late 1980s,6 and no new antibiotic 
class to fight Gram-negative bacteria — which are less 
vulnerable to antibiotics — has been approved in more 
than 50 years.7 In the last few decades, private invest-
ment has shifted towards profitable medications for 
noncommunicable diseases (e.g., cancer and lifestyle 
medications), and away from the notoriously unprof-
itable antimicrobial market.8 This shift and lack of 
innovation can be explained by the ‘one size-fits all’ 

incentives approach within the (bio)-pharmaceutical 
patent system, which largely disincentivizes finan-
cial investment for antimicrobial development.9 The 
financial risk that comes with developing antimi-
crobials in the current pharmaceutical R&D system 
has caused major financial actors to turn away from 
antimicrobial development. Most of the big pharma-
ceutical companies have abandoned their antimicro-
bial R&D programs,10 with companies like Novartis, 
Sanofi, GSK, and AstraZeneca exiting this field from 
2016 to 2019.11 This has left small and medium-sized 
enterprises (SMEs) to carry the bulk of the antimi-
crobial R&D work, with these types of companies 
accounting for 81% of all antibacterial programmes 
in preclinical development.12 Unfortunately, many of 
these SMEs have struggled to finance their work in the 
later phase of drug development,13 leading to bank-
ruptcies in the 2019 cases of the pharmaceutical man-
ufacturers Achaogen and Melinta Therapeutics.14 This 
is especially concerning since it is difficult to bring 
back antimicrobial researchers once they are lost to 
other more profitable areas of biomedical research.15

Experts have highlighted two main challenges 
associated with bringing new antimicrobial products 

to the market.16 The first challenge — and perhaps the 
biggest determinant — is the small profit that antimi-
crobial products yield in comparison to other drugs.17 
Not only is it expensive to develop new antimicro-
bials, but they also produce little financial returns. 
Multiple factors contribute to this dilemma, such as 
their brief duration of use, health regulators prefer-
ring the prescription of generic brands over patented 
antimicrobial products, and reimbursement schemes 
encouraging the sale of the cheapest drug available.18 
Counterfeit, substandard, and falsified antimicrobial 
products further contribute to the market failures 
riddled within the antimicrobial R&D field.19 Addi-
tionally, the interlinked nature of antimicrobials and 
AMR plays a role in disincentivizing investment. The 

risk of an antimicrobial product being rendered use-
less soon after its release due to emerging resistance 
may also discourage investment,20 as does the stew-
ardship and conservation effort to limit the use of 
newer antimicrobials and to treat them as drugs of 
last resort.21

The second challenge concerns the creation of new 
antimicrobial products, which — like the develop-
ment of most new drugs — is difficult.22 Along with 
anticancer drugs, antimicrobials are one of only two 
classes of drugs used to kill living organisms, making 
it a challenge to find a treatment that will be toxic to 
bacteria but not the patient.23 Clinical drug develop-
ment in this area has a low success rate in general: 
antimicrobial products that enter phase 1 clinical trials 
have approximately a 1 in 5 chance of receiving regula-
tory approval.24 While the development of new anti-
microbial products is often not financially rewarding, 
they still carry crucial societal benefits as the last line 
of defence against terrible diseases. Hence, their sig-
nificance should be instilled within the current (bio)
pharmaceutical innovation system. Recognizing the 
importance of antimicrobial product development 
will be vital to prevent the devastating global health 

In the last few decades, private investment has shifted towards profitable 
medications for noncommunicable diseases (e.g., cancer and lifestyle 

medications), and away from the notoriously unprofitable antimicrobial 
market. This shift and lack of innovation can be explained by the  

‘one size-fits all’ incentives approach within the (bio)-pharmaceutical  
patent system, which largely disincentivizes financial investment  

for antimicrobial development.
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challenges brought on by AMR, not unlike the conse-
quences of a global pandemic. 

3. R&D Lessons from the COVID-19 
Pandemic
After the emergence of COVID-19, the importance of 
global-level R&D incentives has been recognized by 
multilateral organizations as an essential component 
for future pandemic preparedness. Following the news 
of an upcoming international pandemic instrument, 
an article from the European Council outlined the 
potential to include better insights into R&D for pan-
demic solutions into this instrument, in addition to 
highlighting the need to share R&D solutions among 
nations.25 The 2021 Declaration from G20 health 
ministers also singled out R&D a “central pillar’” of 
pandemic preparedness, and the document stated the 
need for R&D to not only include new tools, but to 
also deliver on previous global health commitments, 
including the need to address AMR.26 Similarly, Lake 
et al. have expanded on the idea that R&D financing 
strategies could simultaneously respond to pandemic 
threats caused by zoonotic diseases, including AMR.27

Over the past two years, countries have borne wit-
ness to the lessons — both positive and negative 
— stemming from the COVID-19 pandemic. On an 
optimistic note, the accelerated pace of medical inno-
vation during this period has demonstrated that it is 
possible to quickly create, license, and distribute life-
saving medical products. Few experts anticipated hav-
ing a COVID-19 vaccine before the summer of 2021, 
especially given the lack of treatment or vaccines for 
other coronaviruses prior to 2020.28 Research and 
development strategies such as fast-tracking clinical 
processes, advanced funding, guaranteed procure-
ment prior to approval, and cross-sector partner-
ships were key in the development of these life-saving 
medical solutions.29 This demonstrated that a great 
need and political will, may unite nations to re-shape 
R&D tools. Unfortunately, we have also seen how the 
same tools used to stimulate medical innovations 
— namely intellectual property (IP) rights — can 
exacerbate global inequities during a public health 
crisis. Although COVAX aimed to ensure the equi-
table distribution of COVID-19 vaccines in low- and 
middle-income countries (LMICs), the initiative’s 
shortcomings in global allocation and funding have 
been criticized.30 Similarly, the lack of support among 
World Trade Organization (WTO) members to waive 
the Trade-Related Aspects of Intellectual Property 
Rights (TRIPS) demonstrates the lack of global con-
sensus on IP rights.31 During the initial vaccine roll-
out, these proposed solutions failed to ensure global 

health equity: COVAX delivered less than half of its 
planned two billion doses in 2021 and the TRIPS 
waiver has been in deadlock for more than a year since 
it was first tabled in October 2020.32 These COVID-19 
lessons will be important in re-shaping R&D mecha-
nisms to address future global health crises, especially 
considering the position of LMICs. Although AMR is 
a threat to all regions, it poses the biggest threat to 
these countries.33

4. Recalibrating R&D Incentives for 
Antimicrobials 
Several commentators have elaborated on some of the 
existing mechanisms that could be used to stimulate 
the development of new antimicrobial products. Strat-
egies to incentivize antimicrobial development are 
often categorized into what authors refer to as ‘push’ or 
‘pull’ incentives,34 with numerous sub-models existing 
within these two incentive types. Push incentives focus 
on supporting the development of new antimicrobial 
products by mitigating financial risks and seeking to 
make drug development more financially appealing 
to investors.35 Examples of push incentives include 
research funding, tax incentives, and public private 
partnerships (PPPs).36 Conversely, pull incentives aim 
to bring in investors to the antimicrobial development 
market through outcome-based rewards.37 Market 
entry rewards, delinkage models, and patent buyouts 
are some of the often-cited examples of pull incentives 
for antimicrobial R&D.38 

It is important to note that many of these proposed 
solutions remain largely untested,39 and will need to 
be evaluated as they are implemented in different con-
texts. Moreover, new innovation models will also have 
to be well-integrated into the delicate — and often 
conflicting — balance of antimicrobial access, conser-
vation, and innovation,40 which will require societal 
innovation and global coordination. Acknowledging 
these challenges, this section will spotlight some of the 
promising models for antimicrobial R&D and elabo-
rate on how these structures could be incorporated 
into the international pandemic instrument.

4.1. Delinkage: The Antimicrobial Subscription Model
One of the more promising pull incentives for 
increased antimicrobial R&D is the delinkage model, 
where a pharmaceutical company’s income is sepa-
rated or ‘delinked’ from the number of antimicrobial 
products it sells.41 This subscription model guarantees 
a level of income well above one that pharmaceuti-
cal companies could attain from regular sales.42 A 
delinked subscription model for antimicrobial drug 
development is currently being piloted in the United 
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Kingdom, where the country purchases two innovate 
antibiotics per year, regardless if they are used.43 Simi-
lar antimicrobial subscription models are being tested 
in Sweden.44

Delinkage models have been advocated by NGOs 
and international organizations as a strategy to not 
only increase R&D, but also as a potential mecha-
nism to ensure equitable global access to antimicro-
bials.45 Given that delinkage has been on the interna-
tional relations agenda of the UN High Level Panel 
on Access to Medicines,46 implementing this model 
through an international pandemic instrument would 
not be completely out of scope. In fact, the advanced 
financial commitments that were given to manufac-
ture the COVID-19 vaccines mimic the delinked anti-
microbial models that are currently being tested at the 
national level.47 Nevertheless, it is vital to recognize 
that a delinked model will require political and finan-
cial commitments — albeit smaller in scale for the lat-
ter – that are comparable to those that were provided 
during the COVID-19 pandemic.48 In order to avoid 
exacerbating global health inequities, a global delink-
age or subscription model could ensure antimicrobial 
access in LMICs through other commitments that 
are not financial in nature. For instance, Outterson 
et al. propose that LMICs that are unable to make a 
financial contribution to the model could instead put 
forth other types of commitments to ensure antimi-
crobial effectiveness, such as conservation and sur-
veillance efforts.49 Moreover, by integrating a delinked 
R&D model for antimicrobial products within the 
international pandemic instrument as a preventative 
measure, countries will be better prepared for future 
health crises, while avoiding the exacerbation of global 
health inequities. One of the challenges of COVAX — 
despite it being a good idea in principle — was the 
improvised nature of the arrangement, which led to a 
delay in country buy-in and fundraising.50

 4.2. An Open-Source R&D Approach
Klug et al. argue that the inherent secrecy of phar-
maceutical R&D among private companies hinders 
effective antimicrobial product development due to 
factors such as a lack of coordination.51 This is why a 
transparent, open approach to antimicrobial R&D has 
been advocated by these authors.52 The open-source 
approach has been successful in the software develop-
ment sector, and has consequently been proposed as 
an additional R&D strategy for creating antimicro-
bial products.53 Existing resource-sharing platforms 
like the Pew Trust’s SPARK platform and the Global 
Antibiotic Research and Development Partnership’s 
(GARDP) Revive initiative are already available to 

share the scientific knowledge from previous drug tri-
als to antimicrobial development companies.54 How-
ever, it is important to value and share both the posi-
tive and the negative outcomes of antimicrobial R&D, 
as has been the case in the sharing of Novartis and 
Achaogen’s data on the SPARK platform.55

While it is encouraging to see ‘access and benefit 
sharing’ as one of the included provisions within an 
early outline of the international pandemic instru-
ment,56 it will be important for this principle to 
account for the unique challenges of the antimicrobial 
market. An open-source approach to antimicrobial 
R&D will require extensive financial backing in addi-
tion to political support. Specifically, this principle 
should not only emphasize the importance of trans-
parency and benefit-sharing for antimicrobial product 
development, but it should also include complemen-
tary push mechanisms — such as public R&D funding 
— to incentivize the involvement of the private sector 
while ensuring equitable global access to their discov-
eries. To avoid a repeat of the global disagreement on 
patents, as seen through the proposed TRIPS waiver,57 
it will be in every nation’s best interest to reach an 
international consensus on transparency, benefits 
sharing, and equity beforehand. Fortunately, if one 
believes that no market exists for antimicrobial prod-
ucts,58 a coordinated open-source approach could be 
among the most viable and attractive R&D solutions.

4.3. Public-Private Partnerships (PPPs)
Public-private partnerships (PPPs) have an estab-
lished history of innovating new drugs for neglected 
tropical diseases.59 Inspired by the open innovation 
model, PPPs in the biomedical and pharmaceutical 
sector exhibit different characteristics from conven-
tional PPP models.60 Unlike traditional PPP models, 
which are built on academic and industrial support 
and are backed by government or other third-party 
funding, PPPs in the biomedical and pharmaceuti-
cal sector involve additional players, including health 
foundations, patient organizations, and regulatory 
scientists.61 Notable PPPs which have engaged in the 
R&D of antimicrobial products include GARDP, the 
CARB-X global accelerator and the European Union’s 
Innovative Medicines Initiative (IMI)’s New Drugs for 
Bad Bugs (ND4BB) programme.62

The COVID-19 experience highlights the impor-
tance of harnessing the increased capabilities of cross-
border and multisectoral PPPs to ensure the future of 
antimicrobial R&D. For instance, Agarwal and Gaule 
stated that private companies were faster than public 
research institutions at advancing COVID-19 vaccines 
to the pre-clinical stage.63 Conversely, while private 
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companies largely led these clinical trials, the authors 
found that approximately 70% of COVID-19 trials 
were initiated by public health institutions (universi-
ties, hospitals, etc.).64 In addition to their differentiated 
development capabilities, capitalizing on PPPs has 
the added bonus of distributing the burden of financ-
ing across the public and private sectors.65 Given the 
financial risk of antimicrobial product development, 
an international pandemic instrument would be wise 
to encourage the involvement of PPPs in R&D mecha-
nisms to secure diversified future funding.

4.4. International Collaboration for Antimicrobial 
R&D
Since international legal agreements for global health 
are rare,66 it is essential to seize the opportunity to 
include AMR within the scope of the international 
pandemic instrument, and to embed the AMR chal-
lenge within plans increase R&D capabilities.67 Ensur-
ing the nations are committed — both explicitly and 
financially — to incentivize antimicrobial innovation 
responsibly will require the buy-in that an interna-
tional legal framework can provide. Correspondingly, 
embedding  R&D mechanisms within the interna-
tional pandemic instrument is necessary for the fol-
lowing reasons. 

First, AMR is a collective action problem that cannot 
be constrained by national borders. Similarly, innova-
tive discoveries do not occur in isolation. Antimicrobial 
R&D needs a multinational and cross-sectoral collab-
oration that is coordinated, sustainable, and equity-
minded. Second, having a legally binding international 
instrument provides opportunities to revise existing 
legal mechanisms — such as international health reg-
ulations — and create new ones in order to address 
the market failures within the antimicrobial product 
innovation pipeline.68 For instance, a previous paper 
highlighted the potential of an international treaty 
to: move funds towards the later stages of the antimi-

crobial development pipeline as opposed to the early 
stages; publish a list of all AMR-related research and 
development needs to eliminate unnecessary dupli-
cates; and create and coordinate the administration of 
a global pooled fund for new antimicrobial products.69 
Balasegaram et al. similarly justify the use of a legal 
framework for antimicrobials as the necessary ‘glue’ 
that will enable conservation, access, and innovation 
to work in the long-term at the international level.70 
Third, an international pandemic instrument can 
explicitly recognize the differentiated responsibility of 

countries to implement — and finance — these R&D 
mechanisms. Most of the examples of innovative anti-
microbial R&D mechanisms cited in this paper have 
been funded by or implemented in high-income coun-
tries (HICs). Making sure that these mechanisms are 
extended to LMICs, while being rolled out in conjunc-
tion with other capacity-building tools (e.g., scaling 
up pharmaceutical manufacturing and supply) will be 
essential to prevent future global health inequities.71 

5. Conclusion 
The inclusion of AMR in the international pandemic 
instrument represents a commanding opportunity to 
mould R&D efforts in a manner that is inclusive to 
antimicrobial product development. To operationalize 
the suggested R&D models from this paper, potential 
solutions within the pandemic treaty should include 
the following: First, countries should designate or cre-
ate an international entity whose sole aim is to address 
AMR, including innovation. This international entity 
should be multisectoral to foster innovation that is 
sustainable and cross-cutting. Second, the interna-
tional pandemic instrument must favor incorporating 
legally binding mechanisms to enforce global R&D 
models. A legally binding global agreement would 
make countries accountable to their declared level 
of commitment, provide authorization for monitor-

Since international legal agreements for global health are rare,  
it is essential to seize the opportunity to include AMR within the scope of 
the international pandemic instrument, and to embed the AMR challenge 

within plans increase R&D capabilities. Ensuring the nations are committed 
— both explicitly and financially — to incentivize antimicrobial innovation 

responsibly will require the buy-in that an international legal framework can 
provide. Correspondingly, embedding R&D mechanisms within  

the international pandemic instrument is necessary.
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ing mechanisms, and give countries the opportunity 
to ramp up their contributions after a period of time, 
in addition to streamlining AMR strategies across 
sectors.72 Third, priority should be given to enacting 
a pooled global innovation fund to finance the sug-
gested antimicrobial R&D models. Ensuring that this 
global pool is continuously funded, while consider-
ing the differentiated responsibilities between HICs’ 
and LMICs’ contributions to this fund will need to be 
clearly outlined in the international pandemic instru-
ment to secure its success. The creation of this funding 
model will also allow countries to coordinate the equi-
table and timely access of antimicrobials to LMICs in 
future scenarios, avoiding potential allocation and IP 
rights concerns at the international level. 

Revitalizing an R&D ecosystem that has disadvan-
taged antimicrobial drugs for decades will not be easy. 
Consequently, the global health community must not 
let the opportunity posed by the discussion of an inter-
national pandemic instrument pass them by.
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Introduction
The silent pandemic of antimicrobial resistance 
(AMR) is an important One Health issue as antimi-
crobials are used extensively in humans, animals, and 
on plants, and antimicrobial resistant bacteria can 
develop, disseminate, and have impacts on human, 
animal, and environmental health. Antimicrobials 
are used extensively in animals, particularly in food 
animal production, and most antimicrobials that are 
used in animals are from medically important drug 
classes that are used in humans. 

The role of antimicrobial use (AMU) in animals on 
AMR in humans is poorly quantified. It is reasonable 
to assume that most AMR in humans results from 
AMU in humans, while most AMR in animals results 
from AMU in animals. However, AMR in some zoo-
notic pathogens can result in significant disease 
burdens in humans, which can vary by country, and 
AMU in animals undoubtedly contributes to some 
degree towards AMR in humans. A recent study esti-
mating the burden of AMR on humans identified six 
leading pathogens associated with AMR deaths, some 
of which (most notably Escherichia coli and Staphylo-
coccus aureus) can be associated with zoonotic infec-
tion.1 The impact of AMU in animals is most readily 
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Abstract: The majority of antimicrobials that 
are produced are administered to animals, par-
ticularly food animals. While the overall impact 
of antimicrobial use in animals on antimicrobial 
resistance in humans and the environment is 
unclear, it undeniably has a role. Yet, some degree 
of antimicrobial use in animals is necessary for 
animal health and welfare purposes. Balanc-
ing the benefits and risks of antimicrobial use in 
animals is challenging because of the complexity 
of the problem and limitations in available data. 
However, a range of measures can be implemented 
to reduce, refine and optimize antimicrobial use 
in animals, with a goal of minimizing the impact 
on human and environmental health while main-
taining necessary therapeutic use in animals. A 
pandemic instrument can provide the necessary 
foundation for the whole-of-society and whole-of 
government One Health approach that is required 
to strengthen surveillance, communication, col-
laboration, and action.
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quantifiable when assessing the burden of AMR in 
foodborne pathogens. However, food is not the only 
potential source of exposure to zoonotic pathogens. 
Transmission can also result from direct contact with 
animals or their environments, as well as dissemina-
tion of AMR genes between bacteria. Environmen-
tally acquired infections from bacteria of animal-
origin and transmission of resistance determinants 
are poorly understood and require further study. 
While AMU in animals likely accounts for a minor-
ity of AMR issues in humans, given the massive and 
accelerating scope of global AMR, a minor contribu-
tion could still account for large numbers of total lives 
lost, disability-adjusted life years lost and high direct 
and indirect economic costs. Further, the ultimate 
destiny of antimicrobials is often the environment via 
feces, urine or disposal of antimicrobial-containing 
feed or water, with poorly understood environmental 
impacts. 

Recognition of the potential impact of AMU in ani-
mals can lead to logical efforts to minimize AMU and 
the impact on AMR, with a parallel (and sometimes 
conflicting) goal of ensuring that antimicrobials are 
properly used, but only when necessary. Restriction 
is often the focus of discussion of potential regulatory 
approaches to AMU in animals. However, elimination 
of AMU in animals is not a realistic goal. As long as 

animals are kept for food, as companions, work, or 
conservation, there will be medical and ethical needs 
to treat them. Therefore, efforts need to be directed 
at reducing the need for antimicrobials, optimizing 
AMU in animals, maximizing the positive impacts 
while minimizing adverse effects on humans, animals, 
and the environment. The objective of this paper is to 
discuss potential governance approaches to optimiz-
ing AMU in animals within a pandemic instrument 
that uses a broad whole-of-society and whole-of gov-
ernment One Health approach, while highlighting the 
inherent and often under-appreciated complexities.

Antimicrobial Use in Animals
Antimicrobial stewardship aims to optimize AMU, 
and an understanding of how antimicrobials are used 
in animals is required to develop and evaluate poten-
tial interventions. Antimicrobial use in animals can 
be divided into four categories, although the lines 
between them are sometimes indistinct (Table 1). 

AMU can also be separated into veterinary and 
non-veterinary medical use, categories that can also 
be indistinct. This categorization typically refers to the 
intended purpose of use (impacting disease vs solely 
impacting growth), with non-veterinary use being 
administration of antimicrobial agents for a purpose 
other than to treat, control or prevent infectious dis-
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eases (i.e., growth promotion). However, ‘veterinary’ 
uses can also be undertaken without involvement of 
veterinary professionals (with owner-sourced antimi-
crobials) or with limited direct veterinary involvement 
(e.g., owner-directed treatment using antimicrobials 
sourced from a veterinarian). 

An additional factor when considering AMU in ani-
mals is the breadth of the term ‘animals’. Antimicro-
bials are used in diverse species, including terrestrial 
food animals (e.g., cattle, swine, goats, sheep, camels, 
poultry), aquatic food animals (e.g., finfish, crusta-
ceans, amphibians), companion animals (e.g., dogs, 
cats), working animals (e.g., horses, donkeys, water 
buffalo, service animals, detection animals), perfor-
mance animals (e.g. horses), fibre and fur bearing spe-
cies (e.g., camelids, mink), bees and wildlife (includ-
ing captive species that may be critically endangered). 
Even within those categories, there can be marked dif-
ferences in AMU and AMR, with further major differ-
ences even within animal species (e.g., beef cattle vs. 
dairy cattle vs. veal calves). This highlights the chal-
lenges when addressing “AMU in animals” as “animals” 
represents a highly heterogenous group with different 
disease risks, AMU practices, AMR challenges and 
risks of zoonotic transmission of antimicrobial resis-
tant organisms. A further consideration is marked dif-
ferences in animal management within and between 
countries, especially between high income countries 
(HICs) and lower- and middle-income countries 
(LMICs). 

Intended use of animals is yet another consideration. 
Economic factors may be a driving influence on man-
agement, prevention, diagnostic, and treatment con-
siderations. Loss of animals or decreased production 
have economic impacts, potentially with downstream 

social consequences, especially for subsistence farm-
ers and small stakeholders. Working equids may be 
critical to individual farmers. Companion animals may 
have profound emotional importance to individuals. 

Administration practices also vary between species 
and management systems. This can include specific 
treatment of individual animals, treatment of a group 
of animals through direct dosing (e.g., administration 
of injectable antimicrobials to all individuals within 
a group of animals) and indirect group treatment 
through administration of antimicrobials in water or 
feed. In some situations, treatment of individual ani-
mals is difficult (e.g., large group of terrestrial food 
animals) or usually impossible (e.g., aquaculture). 

How Antimicrobials Are Accessed for Use in 
Animals
An understanding of how antimicrobials are accessed 
and used is fundamental to considerations of how 
to restrict or reserve drugs for human use. Access to 
antimicrobials is highly variable internationally, rang-
ing from prescription-only to unrestricted over-the-
counter access. Oversight can include animal-level 
prescription by a veterinarian, farm-level prescrip-
tion, farm- or animal-level support from trained lay 
personnel (particularly in areas with limited access 
to veterinarians), recommendations from variably 
trained (and often untrained in animal disease) phar-
macists, or no guidance whatsoever.

Dispensing mechanisms are similarly variable. They 
include direct sale from a veterinarian who has pre-
scribed the drug (the main pathway in many regions), 
prescription from a veterinarian to be filled at a phar-
macy, over-the-counter (non-prescription) purchase 
from a veterinary clinic, pharmacy or other source, 

Type of Use Definition

Treatment Administration of an antimicrobial agent to an individual or a group of animals showing clinical signs 
of an infectious disease.2 

Prophylaxis/prevention of 
disease

Administration of an antimicrobial agent to an individual or a group of animals at risk of acquiring 
a specific infection or in a specific situation where infectious disease is likely to occur if the 
antimicrobial agent is not administered.3

Metaphylaxis/disease control Administration of an antimicrobial agent to a group of animals containing sick animals and healthy 
animals (presumed to be infected), to minimize or resolve clinical signs and to prevent further 
spread of the disease.4

Growth promotion Administration of antimicrobial agents to animals to increase the rate of weight gain or the 
efficiency of feed utilisation.5

Table 1 
Antimicrobial Use Definitions 
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purchase of antimicrobial-containing feed from a feed 
mill, purchase of compounded antimicrobials, pur-
chase of antimicrobials through online sources and 
direct importation of active pharmaceutical ingre-
dients. Numerous potential pathways for antimicro-
bial access add significant complexity to measures to 
monitor and control AMU in animals. While easier to 
obtain, the mass of antimicrobials that are purchased 
or prescribed do not necessarily accurately reflect the 
amount of product administered to animals by the end 
user. International efforts to facilitate and encourage 
(or require) collection of reliable and standardized (or 
at least comparable) AMU data are needed to better 
understand AMU patterns, to evaluate the impacts of 
AMU and to provide benchmarking data for interven-

tions. Recognizing the challenges for some regions, 
these efforts should include collection of data at the 
farm and animal level, not simply overall production, 
importation, or sales data. 

Antimicrobial Prioritization Efforts
Antimicrobial prioritization efforts have been under-
taken by various groups and countries and can be 
the foundation of monitoring and restriction efforts. 
The World Health Organization’s Critically Impor-
tant Antimicrobial list6 and the European Medicine’s 
Agency’s Categorization of Antimicrobials for Use in 
Animals7 are notable prioritization efforts. National 
lists have also been developed by some countries, 
typically HICs. Prioritization efforts are based on 
the importance of the drug in human medicine and 

the potential impact of AMU in animals on AMR in 
important human pathogens. Classifications of most 
drug classes tend to be similar between guidelines, 
but there are some notable differences. Some of these 
differences can be accounted for by regionally dif-
ferent antimicrobial access, AMU, AMR and disease 
patterns, or through application of different ranking 
criteria. Other documents refer to the importance of 
antimicrobial agents in human8 or veterinary9 medi-
cine, but do not include assessment of the likelihood 
and consequences of AMR. Harmonization of these 
approaches is lacking. A short-term goal should be 
development of international (quadripartite) guid-
ance for AMU in animals that considers risks posed 
by AMU in animals and the importance of the antimi-

crobial in humans and animals, along with examina-
tion of potential unintended consequences of restric-
tion, to provide guidance for regulation and use of 
antimicrobials in animals. Ideally, this should involve 
separate considerations for food and companion ani-
mals because of different use patterns, human con-
tact, zoonotic pathogens and human-animal bond 
considerations. A pandemic instrument can facilitate 
such an effort through efforts to promote, support, 
strengthen and sustain One Health related activities. 
It can further encourage and support harmonization 
of communication and guidance from members of the 
quadripartite that currently have separate, unlinked 
and sometimes conflicting approaches to AMU and 
AMR in animals. 

A short-term goal should be development of international (quadripartite) 
guidance for AMU in animals that considers risks posed by AMU in animals 
and the importance of the antimicrobial in humans and animals, along with 
examination of potential unintended consequences of restriction, to provide 

guidance for regulation and use of antimicrobials in animals. Ideally, this 
should involve separate considerations for food and companion animals 

because of different use patterns, human contact, zoonotic pathogens 
and human-animal bond considerations. A pandemic instrument can 

facilitate such an effort through efforts to promote, support, strengthen 
and sustain One Health related activities. It can further encourage and 
support harmonization of communication and guidance from members 

of the quadripartite that currently have separate, unlinked and sometimes 
conflicting approaches to AMU and AMR in animals.
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Possible Mechanisms to Regulate 
Antimicrobial use in Animals
Numerous potential approaches can be taken to regu-
lating and restricting AMU in animals (Table 2). While 
it is reasonable to suspect that most or all of these 
would have beneficial impacts on AMU and corre-
spondingly at least some reduction in AMR, data eval-
uating the impact of individual approaches are largely 
lacking and impacts likely vary between animal spe-
cies, production system types and countries. Almost 
all directly focus on AMU, but measures to improve 
animal health systems must also be considered, as 
improved animal health systems should reduce illness 
in animals and the need for antimicrobials. While not 
addressing AMU directly, improved animal health sys-
tems (including biosecurity, vaccines and antimicrobial 

alternatives) could have the greatest impact on AMU, 
with parallel benefits in the economics of food produc-
tion and animal welfare. A pandemic instrument can 
facilitate global implementation of animal health stan-
dards (Codex texts), help identify and address gaps in 
regulation of and access to antimicrobials and antimi-
crobial alternatives, mobilize adequate financing and 
strengthen supporting surveillance systems,

Potential Barriers to Regulation/Challenges 
to Regulation
While there is a large toolbox of options, there may be 
implementation challenges. Comprehensive discus-
sion of the approaches in Table 2 is beyond the scope 
of this manuscript. Examples of issues are discussed 
below; however, it is important to note that no single 

Mechanism Action

Authorization (registration) of 
antimicrobial products

Banning selected use of specific antimicrobials in food animals or all animals

Banning all use of specific antimicrobials in food animals or all animals

Antimicrobial drug access Banning over-the-counter sale (sale without a veterinary prescription) of specific 
antimicrobials (e.g. medically important antimicrobials)

Requiring a prescription for antimicrobial-containing feeds

Restricting personal importation of active pharmaceutical ingredients

Restricting personal importation of antimicrobial drug products

Regulation of internet purchases of antimicrobials

Veterinary prescribing and dispensing Restricting extra-label drug use

Requiring inclusion of the indication for use on a prescription

Regulation of profit margins on antimicrobials sold by veterinarians

Regulating veterinarians’ prescribing powers

Antimicrobial use in food animals Restricting use of antimicrobials for prophylaxis

Banning the use of medically important antimicrobials for growth promotion

Education Mandatory AMU and AMR continuing education and training for groups involved in AMU 
(e.g. veterinarians, producers)

Surveillance and benchmarking AMU metric-based restrictions (e.g. Danish yellow card system)10

Animal health systems Implementation and monitoring of animal health system standards (including 
antimicrobial stewardship programs)

Compliance & Enforcement Compliance monitoring and enforcement of regulatory measures

Other Regulation of compounding of antimicrobials

Addressing problems with substandard, falsified or illicit antimicrobials

Banning importation of animals/animal products treated with certain antimicrobials or 
growth promoters

Table 2
Potential Regulatory Measures to Restrict, Reduce or Optimize Antimicrobial Access and Use in Animals
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approach is expected to have a profound effect. Rather 
a multimodal approach using a variety of tools will be 
required to have effective and sustained impacts. 

Reducing antimicrobial prophylaxis and group 
treatments are important goals, yet this approach can 
be complicated. For example, recent EU legislation11 
requires that antimicrobial prophylaxis should be lim-
ited to individual animals and only under specific con-
ditions, and that prophylactic antimicrobials should 
not be administered “routinely” or to compensate for 
poor hygiene or management. Yet, “routinely” can 
be subjective, as can the ‘acceptable’ level of hygiene 
and management. The concept may be that antimi-
crobials should not be used as part of the standard 
production system, like vaccinations; however, it can 
be challenging to provide clear guidance that is effec-
tive at limiting AMU but does not adversely impact 
justifiable uses. This is addressed somewhat through 
allowing use in “exceptional cases” and to “an individ-
ual animal or restricted number of animals when the 
risk for infection is very high or its consequences are 
likely to be severe.” Adding subjectivity can be prob-
lematic, but is a practical necessity as exceptions are 
needed from animal health and welfare standpoints. 
While beneficial at the population level, prophylaxis 
prohibitions aimed at containing widespread unnec-
essary use in large groups can potentially have nega-
tive consequences for more targeted situations where 
the risk and implications of infections can be high 
(e.g., surgical prophylaxis) and use would be limited 
and short term. There are also issues with the blurred 
line between metaphylaxis/disease control (generally 
accepted when the risk is reasonable), prophylaxis 
(discouraged) and growth promotion (ideally ceased). 

Antimicrobial authorization (registration) is a clear 
target for regulatory approaches. Antimicrobials are 
authorized for use in specific animal species and dis-
ease situations (e.g., treatment of cattle with respira-
tory disease). Extra-label drug use (ELDU) is the use 
of an antimicrobial that deviates from the product 
label and could include use of the drug in a different 
species, for a different indication, at a different dose 
or frequency, and use via a different route of admin-
istration. Restricting ELDU of an antimicrobial is a 
potential stewardship approach used by regulatory 
authorities; however, there are potential unintended 
consequences. Authorization tends to focus on com-
mon species and conditions, so there may be no 
approved options for certain diseases. For some minor 
species (e.g., small ruminants, rabbits), there may 
be few or no appropriate and authorized treatment 
options. Further, newer antimicrobials with the most 
specific label claims may be higher tier drugs (e.g., 3rd 

generation cephalosporins, fluoroquinolones) and less 
desirable from a stewardship standpoint compared to 
older, narrow spectrum, lower tier options that may 
not be similarly authorized but would be effective. 
Thus, the concept of using authorized drugs when-
ever possible, as exemplified by the use of a cascade 
approach to drug selection, may be highly appropriate 
in most scenarios, but suboptimal in others. Restric-
tions in ELDU could therefore be useful in most sce-
narios but potentially harmful in others. 

Control measures also must address equitable 
resource allocation as LMICs may face a greater bur-
den from restrictions if they lack systems to counter-
balance those effects (e.g., inability to rapidly improve 
management systems; less access to veterinary care, 
diagnostic testing, vaccines and antimicrobial alter-
natives; greater challenges implementing surveillance 
systems). Ideally, veterinarians would have at least 
some control over antimicrobials, such as making all 
antimicrobials available only by prescription. However, 
this is dependent on adequate and equitable access to 
veterinary expertise, alongside other regulatory mea-
sures to control importation, regulation and distribu-
tion of antimicrobials outside prescribing controls. In 
some countries, there may be access or cost barriers. 
Therefore, while curtailing over-the-counter access to 
antimicrobials is a worthy goal and is immediately fea-
sible in many countries, it may have to be approached 
as a longer-term aspirational goal for regions that cur-
rently lack adequate expertise and resources. Increas-
ing demand for animal protein in LMICs must be 
accompanied by improvements in animal health sys-
tems and will likely result in some undesirable but 
unavoidable AMU, as there will be some control mea-
sures that cannot be immediately implemented in 
some regions because of logistical, equity, and ethical 
reasons. While it is hoped that LMICs would not go 
through the same prolonged period of excessive AMU 
and substandard animal health systems that fostered 
the development of modern production systems in 
HICs, it must be understood that equitable access to 
meat protein and higher life standards means that it 
may be unfair to apply the same standards to develop-
ing regions with fewer resources, less developed infra-
structure and fewer support mechanisms. The chal-
lenge for LMICs is to improve animal health systems 
in concert with increased food animal production, 
to minimize the need for the use of antimicrobials to 
compensate for sub-optimal animal management. 

Elimination of antimicrobial growth promoters is 
a basic stewardship tool. Use of antimicrobials for 
growth promotion, a specific and definable situation, 
is amenable to reduction or elimination through inter-
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national agreements and international standards, 
with parallel high-level efforts to advocate for and 
monitor implementation. Cessation of growth pro-
motion would have no animal health or welfare con-
sequences, but sudden and complete elimination may 
be challenging in regions that lack the ability to com-
pensate through effective management improvements 
or financial supports. This should not be used as a rea-
son to avoid restriction but recognizes that stepwise 
approaches may be required in some regions and/or 
the need for concurrent support mechanisms that can 
be included in pandemic instrument provisions that 
support equity. This can include phasing out use of 
growth promoters over time alongside provision of 
other supports, starting with immediate elimination 
of use of highest priority critically important antimi-
crobials for growth promotion,12 ultimately eliminat-
ing use of all medically important antimicrobials as 
growth promoters. 

There may also be biological barriers to expected 
impacts of AMU restriction, including those that 
occur as a result of compensatory practices. For 
example, reduction of antimicrobial use for preven-
tion of post-weaning diarrhea in pigs is sometimes 
compensated for by administration of high levels of 
dietary zinc, given the inhibitory effect that zinc has 
on E. coli. However, zinc can effectively select for AMR 
because zinc resistance genes can be co-located with 
AMR genes.13 There are also ecotoxicity concerns from 
feeding of zinc to livestock as this heavy metal is not 
metabolized or degraded, and will ultimately enter the 
environment. This demonstrates the potential unex-
pected consequences of AMU restriction and the need 
for post-intervention surveillance.

In most countries, there is a potential conflict of 
interest as veterinarians typically prescribe and dis-
pense antimicrobials. This creates an apparent eco-
nomic incentive to use antimicrobials, particularly 
more expensive drugs, which tend to be newer and 
broader spectrum. While it is unlikely that this is a 
driving factor for unnecessary AMU and there are 
no data suggesting that veterinarians are prescrib-
ing based on profit, this potential conflict of interest 
remains. A potential solution is removing the ability 
of veterinarians to dispense antimicrobials, but that 
would require marked changes in pharmacies and 
drug supply chains to ensure that animal owners had 
ready access to antimicrobials and that dispensing 
pharmacists have adequate knowledge of veterinary 
drugs. Controlling profit margins on antimicrobials 
sold by veterinarians could be considered as an alter-
native and has been successfully implemented in some 
European countries.14

While concerns about negative impacts of restric-
tion typically focus on the economic impacts of animal 
disease or death, animal welfare cannot be ignored. 
While animal welfare cannot be used a reason to 
avoid restrictions, it must be considered as part of the 
complex and hard-to-quantify cost-benefit analyses. 
Similarly, the impact on the human-animal bond from 
illness or death of companion animals can be substan-
tial at the individual level. 

Ultimately, any improvements in animal health sys-
tems can underpin efforts to reduce AMU. Antimicro-
bials should not be used to compensate for poor ani-
mal management (e.g., poor biosecurity, inadequate 
nutrition, inadequate vaccination, excessive crowding, 
poor ventilation). Regulatory efforts need to consider 
improvements in animal health and welfare through 
improvements in animal health systems. Yet, it is chal-
lenging to implement international standards because 
of the wide range of production systems. There are 
also ethical challenges in requiring LMICs to adhere 
to standards developed for HICs, where there are bet-
ter resources to implement improvements. Therefore, 
region- and sector- specific approaches are needed, 
ideally to provide a stepwise improvement in animal 
health systems in all areas, while not compromising 
food production, food security and economic viability 
of agriculture, particularly in LMICs.

Designation of Antimicrobials for Human 
Use Only
One potential approach to reducing the impact of 
AMU in animals on AMR risks in humans is to limit 
the number of drug classes that are used in both sec-
tors, through restriction of use in either food animals 
or animals as a whole. Restriction of antimicrobials 
that are commonly used in animals is challenging from 
animal health and welfare standpoints, but restriction 
of access to newer drugs that are not currently autho-
rized in animals is more practical. This is particularly 
important for many newer human drugs that are often 
used as a last resort in critically ill patients where 
there are few or no other antimicrobial options. Need 
and cost often preclude use of these drugs in food ani-
mals and the main demand for use is likely for rare, 
sporadic use in individual companion animals, which 
may be justifiable, particularly with human-animal 
bond considerations. This again highlights the com-
plexity of grouping all non-human animals together, 
as prohibiting use of new drug classes in food animals 
would be an easily justified approach, but facilitating 
exceptional use in companion animals may be reason-
able and pose limited or negligible harm to humans 
when managed appropriately. 
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Access to multiple drug classes for animals is neces-
sary because of the range of diseases that are encoun-
tered, so it can be challenging to effect significant 
changes in AMU through restriction of drug classes 
without potential impacts on animal health, animal 
welfare and food production. Restrictions in veteri-
nary use of certain drug classes could also result in 
driving use underground if animal owners are able 
to obtain those drugs through other sources (e.g., 
internet, compounders, importation of active phar-
maceutical ingredients). Limiting the number of drug 
classes available for use in animals would also con-
centrate a large volume of use of those classes, poten-
tially increasing selection pressure for AMR for those 
classes and possibly other drug classes through cross-
resistance or co-selection.

Conceptually, having separate and clearly distinct 
pools of antimicrobials for human and non-human 
use would be ideal. An ideal ‘animal only’ antimicro-
bial would be one that is safe, effective against patho-
genic bacteria, low cost, and where there is no cross-
resistance or co-selection with existing antimicrobials. 
However, that also describes an ideal human drug, so 
unless such a drug has those properties but can only 
be used in animals because of toxicity risks in humans, 
it would presumably be diverted for human use. This 
highlights the need for a pandemic instrument to 
have a focus on research and development, promot-
ing national, regional and international activities to 
incentivize research and innovation activities that 
focus on alternatives to antimicrobials and improve-
ments in health systems, versus development of new 
antimicrobials for the animal market.

International Target Setting
Some ideas can be extrapolated from another insidi-
ous existential threat, climate change. A key aspect 
of the Paris Climate Agreement was recognition that 
international targets can be unifying and motivating.15 
While it may be more challenging to develop interna-
tionally applicable targets for AMU and AMR, tar-
gets could facilitate national interest and momentum, 
and provide something more tangible for the public 
to understand and be motivated to help implement. 
Development and consistent use of international stan-
dards for measuring and reporting AMU is required, 
alongside assessment of optimal ways to report AMU 
for assessment of AMR risk. Wide variability between 
sectors and nations needs to be considered, but 
national and sector-specific monitoring and target 
development is a worthwhile goal and a data driven 
approach can provide more tangible outcomes to facil-
itate motivation, monitoring and broader acceptance 

of AMU optimization practices. Lack of regulatory 
framework was commonly cited as a barrier in AMR 
reporting in the 2021 WOAH (OIE) Annual Report on 
Antimicrobial Agents Intended for Use in Animals,16 
something that must be addressed by individual coun-
tries. National and international efforts are required 
to improve AMU data collection and reporting, to 
facilitate accurate target setting. While participation 
in the voluntary WOAH report was strong (155/182 
WOAH members), international agreements could 
widen participation.

Regulatory vs. Individual Approaches
Measures to regulate AMU in animals can be imple-
mented at a wide range of levels, including interna-
tional, regional (e.g.,European Union) and national 
levels. There can also be sub-national efforts targeting 
specific commodity groups, voluntary restrictions by 
commodity groups, and efforts undertaken by indi-
vidual animal owners, producers, veterinarians, feed 
mills, pharmaceutical companies, and consumers. For 
optimal control, a mix of interventions with involve-
ment of everyone in the AMU ecosystem is required, 
from international bodies to individual antimicrobial 
users. However, there has been deferral to individu-
als or specific groups for antimicrobial stewardship 
initiatives, with fewer formal regulatory interven-
tions. One can look again to climate change and the 
impacts that have been made on public awareness 
and acceptance. Initially, climate change strategies 
largely offloaded responsibility to individual sectors 
and downloaded responsibility from governments 
to individuals, something that is now recognized as 
being insufficient.17 A parallel with AMU can be con-
sidered, whereby most efforts are deferred to animal 
producers and antimicrobial prescribers, with less 
coordinated effort and support. This can be particu-
larly problematic when there is limited motivation 
by users to effect change because problems and ben-
efits are not readily apparent, and costs are born on 
the individual to largely produce benefits for society. 
Governmental and intergovernmental initiatives and 
instruments that focus efforts and responsibilities at 
higher government levels may help overcome some of 
these issues, and foster support and implementation of 
necessary adjunct components, such as improved sur-
veillance, improved animal health systems, changes in 
antimicrobial access regulations and similar matters 
that would not be driven by efforts from individuals 
and organizations. An international agreement could 
drive the required social and economic commitments 
and transformations.
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In parallel with regulatory practices, voluntary 
approaches can complement those efforts. Examples 
include voluntary industry-based restrictions (e.g., 
voluntary ban on the use of certain antimicrobials by 
a national commodity group), increased development 
and dissemination of evidence-based prescribing 
guidelines, animal health systems improvement sup-
port (especially in LMICs), AMU and AMR surveil-
lance can be used to support and monitor these efforts. 

Conclusions
Antimicrobial resistance is a complex ecological prob-
lem that requires a complex ecological (One Health) 
solution involving a multitude of disciplines and 
sectors. There is not a single practical measure that 
would be expected to significantly impact AMR risks 
on its own. Therefore, broad efforts implementing and 
evaluating the use of multiple measures are required. 
Ultimately, the need for AMU is at the root of AMR 
and animal health systems underpin the need for 
AMU. Improvement in animal health systems includ-
ing preventive measures and AMU practices can and 
must be achieved through various regulatory and 
non-regulatory approaches, to optimize AMU in ani-
mals, maintaining positive animal health and welfare 
impacts but minimizing the contribution to AMR in 
humans, animals and the environment. 

Note
This article reflects the views of Dr. Singh and should not be con-
strued to represent FDA’s views or policies.
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Introduction
Antimicrobial resistance (AMR) is a substantial threat 
to human and animal health, global economies, and 
the environment. Increasing drug resistance is already 
manifesting in longer hospitalizations, higher mor-
bidity and mortality, and rising healthcare costs asso-
ciated with infections that were, until recently, con-
sidered treatable.1 Achieving global progress on AMR 
and ensuring that these life-saving drugs remain avail-
able as treatment options for future generations2 will 
require a massive and coordinated effort to implement 
a suite of interventions aimed at conserving antimi-
crobial effectiveness.

Setting a collective direction for global progress is 
the first step towards aligning global efforts on AMR. 
This process would be greatly accelerated by adopt-
ing a unifying global target — a defined global goal 
that unites all countries and sectors in their collec-
tive efforts to address AMR. Without a global target 
to rally support, past efforts to address AMR have 
lacked the necessary level of ambition and coordina-
tion to secure a future with sustainable antimicrobial 
use for all.3 Left unmitigated, the impact of AMR on 
global health and development, especially in low- and 
middle-income countries (LMICs), will be immense.4 
AMR is often perceived as a technocratic challenge, 
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microbial Resistance, Goal Setting, Global Health

Abstract: Ensuring that life-saving antimicrobi-
als remain available as effective treatment options 
in the face of rapidly rising levels of antimicrobial 
resistance will require a massive and coordinated 
global effort. Setting a collective direction for 
progress is the first step towards aligning global 
efforts on AMR. This process would be greatly 
accelerated by adopting a unifying global tar-
get — a well-defined global target that unites all 
countries and sectors. The proposed pandemic 
instrument — with its focus on prevention, pre-
paredness and response — represents an ideal 
opportunity to develop and adopt a unifying 
global target that catalyzes global action on AMR. 
We propose three key characteristics of a unify-
ing global target for AMR that — if embedded 
within the pandemic preparedness instrument — 
could rally public support, funding, and political 
commitment commensurate with the scale of the 
AMR challenge. 
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and a focus on medical and drug development solu-
tions ignores the important infrastructural role of 
antibiotics in society.5 A global effort to articulate a 
unifying global target could help rally public support, 
funding, and political commitment commensurate 
with the scale of the AMR challenge. Embedding this 
unifying global target for AMR within the pandemic 
instrument has the potential to rally this support and 
catalyze effective action on AMR. In this article, we 
identify three key characteristics of an effective unify-
ing global target for AMR based on past experiences 
of unifying global targets in climate and global health 
domains (Box 1).

What Is a Unifying Global Target?
A unifying global target is a high-profile goal with a 
particular emphasis on raising attention and catalyz-
ing action on key global issues. Unlike the indicators, 
monitoring strategies, and benchmarks that emerge 
from the goal and allow technical experts to track 

progress toward it, the intended audience of a unify-
ing global target are politicians and the general public. 
High-profile examples of unifying global targets are 
the Millennium Development Goals (MDGs), Sus-
tainable Development Goals (SDGs), and UNAIDS’ 
90-90-90 goal.6 Perhaps the most prominent example 
of a unifying global target is the objective that was 
legally codified within the Paris Climate Agreement, 
which established an overarching goal to keep global 
warming well below 2° Celsius compared to pre-
industrial levels.7

Goals are powerful tools in global governance, 
catalyzing action on the international stage in much 
the same way as individual or small group action. At 
their core, goals act as vehicles for global norms, help 
to direct attention and effort towards goal-relevant 
activities, serve an energizing function, and motivate 
persistence so that efforts are extended over longer 
periods of time.8 Importantly, goals guide strategies, 
action plans, and other problem solving techniques,9 
which makes them a fundamental component of 
successful international legal agreements and other 
global governance arrangements.10 

Since goals embody and exercise various forms of 
power, the act of goal-setting is an inherently politi-
cal process. Global goals represent a shared aspira-
tion for the stated objective, suggesting that the goal, 
and the norm that it embodies, are universally desir-
able for the future. Translating the global goal into 
indicators can also pose political challenges, despite 
being a largely technocratic process. Indicators must 
be able to meaningfully measure how well a country 
is performing on a particular aspect of the goal.11 In 
this way, goals and their indicators project a specific 
understanding of reality, which may raise concerns 
about ‘objectivity’ and ‘universality’ when representing 
the world as it is and as it should be. The political pro-
cess of goal setting also shapes the framing, ambition, 
and implementation for the goal.12 Without attention 
to the political importance of these processes, the goal 
could cause unintended effects by incentivizing ‘gam-
ing’ or overemphasizing some priorities, locations, 
and aspect of the problem over others.13 Considering 
these political challenges, if the process of forming the 
goal and translating it into measurable indicators — to 
say nothing of the goal itself — are not inclusive and 
equity driven, the goal could fail to gain traction glob-
ally or fail to incentivize appropriate actions, while 
also exacerbating the status quo of inequalities and 
paternalism in global governance.14

Box 1
Summary of  Three Recommended Characteristics 
of a Unifying Global Target for AMR

1.  A unifying global target should act as a 
barometer of global progress across all 
countries and sectors 
To ensure global collective action, a unifying global 
target for AMR should act as a barometer for global 
success and should provide an overview of collective 
progress across human, animal, and environmental 
sectors to meaningfully address AMR in ways that 
matter to people. 

2.  A unifying global target should conceptually 
unite many technical perspectives as a single 
clearly communicated concept 
Politicians and the public are the primary audience 
for a unifying global target and as such, the target 
must prioritize clarity and accessibility. Rather than 
selecting one or more technical indicators, the 
unifying global target should conceptually unite many 
technical perspectives or indicators as a single easily 
communicated concept that is universally valued and 
inherently important. 

3.  A unifying global target should be action-
oriented to give identifiable moments of success 
To rally support for global action on AMR, a unifying 
global target must include clear steps to make progress 
on the goal and offer the opportunity for identifiable 
moments of success. 



66 journal of law, medicine & ethics

JLME SUPPLEMENT

The Journal of Law, Medicine & Ethics, 50 S2 (2022): 64-70. © 2022 The Author(s)

1. A Unifying Global Target Should Act as a Barometer 
of Global Progress across All Countries and Sectors
In the past, some goals have been designed through 
the lens of international competition and have been 
perceived as an opportunity to rebuke or discipline of 
underperforming countries. Once goals are set and 
transformed into indicators, country actions can be 
measured, evaluated, ranked, and compared against 
the performance of others. In theory, goal setting can 
help countries ‘self-regulate’ or pressure laggard states 

toward a norm for fear of reputational consequences, 
while the use of progress indicators can be used to 
allocate resources and penalties.15 

This ranking approach to goal setting is out of step 
with the purpose of a unifying global target. Given 
the global nature of AMR and our inability to iso-
late the spread of resistance to particular regions, it 
is essential that AMR is perceived as a global issue 
requiring global collective action. Attempts to adopt 
simple goals that can be measured at the national level 
in other areas of global health have failed to achieve 
the intended effects of the unifying global target. The 
MDGs, for example, characterized as a “report card 
for global development”16 have been criticized because 
many countries that made substantial progress often 
still fell short of meeting the MDG target and were 
therefore perceived as having failed to meet the goal.17 
By contrast, free riding was common among high 
income countries, many of whom failed to deliver on 
their official development assistance commitments.18 

Although its indicators may facilitate naming and 
shaming, a unifying global target should primarily act 
as a barometer of global progress on the global issue 
and will ideally not even be measurable at the national 
level. This is the case for the Paris Agreement’s unify-
ing target: the success or failure to maintain average 
global temperatures below 2°C above pre-industrial 
levels19 cannot be measured at the national level, and 
as such, requires all countries to remain committed 
and focused on the goal. Instead of ranking countries 
on a common indicator, the Paris Agreement draws 
attention to countries failing to meet their nationally 

defined targets, achieving the disciplining function 
of goal-setting, without holding countries to a set of 
identical targets. 

Finally, for multisectoral challenges, a successful 
unifying global target must be applied cross sectors to 
show a complete picture of global successes and fail-
ures. A target that exclusively relies on data on human 
health may not accurately represent global progress on 
AMR in animal and environmental sectors. A unify-
ing global target must aggregate the actions of diverse 

industries and present a single clear message. Experts 
may use technical indicators to assess the appropriate-
ness of antimicrobial use in individual sectors; how-
ever, a unifying global target should portray whether 
action across sectors is adding up to an appropriate, 
significant, sufficient response. This has been done in 
the case of the Paris target which represents the global 
progress; technical indicators are used by experts to 
assess specific challenges around greenhouse gas con-
centrations, warming, emissions, ice melt, and pollu-
tion, but these do not represent the full picture of the 
global response. In the case of AMR, the contributions 
— both towards the problem and towards progress — 
of all One Health sectors (human, animal, and envi-
ronment) need to be aggregated into a single goal. 

2. A Unifying Global Target Should Conceptually 
Unite Many Technical Perspectives as a Single Clearly 
Communicated Concept
An effective global goal must strike a balance between 
accurately reflecting progress on the nuanced scien-
tific issue of AMR while also being clear and easily 
understood by the primary audience: politicians and 
the general public. As such, a unifying global target 
should not be a biological indicator or other technical 
metric typically used by specialists for monitoring the 
evolution of AMR. 

While global goals can include multiple indicators, 
the overall direction should be clear, and the specific 
actions that will be necessary to make them success-
ful must be directly conveyed.20 In order to facilitate 
buy-in and increase the feasibility of a global AMR 

Given the global nature of AMR and our inability to isolate the spread of 
resistance to particular regions, it is essential that AMR is perceived as  

a global issue requiring global collective action. Attempts to adopt simple 
goals that can be measured at the national level in other areas of global health 

have failed to achieve the intended effects of the unifying global target.
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goal, the goal must be approachable and make sense 
for the people who are being asked to act on it. Instead 
of looking to technical indicators, a unifying global 
target should instead focus on conceptual clarity with 
the goal of conveying a single key message to the core 
audience. The 2°C goal of the Paris Agreement serves 
this function — it helps clarify the trajectory of prog-
ress by requiring the integration of inputs from multi-
ple sources. To achieve this, specialists with the Inter-
governmental Panel on Climate Change pull together 
data from technical indicators, including greenhouse 
gas concentrations, warming, emissions, ice melt, and 
pollution, among many others, into regular reports 
that inform the global stocktake and discussions as 
to whether or not the world is on track to meet the 
2°C unifying global target.21 A similar unifying global 
target is needed in AMR to catalyze the synthesis of 
data on infections and resistance patterns across One 
Health sectors in order to provide the world with a 
clear message on the state of global progress in com-
batting AMR.

3. A Unifying Global Target Must Be Action-Oriented 
to Give Identifiable Moments of Success
Above all, a global AMR goal needs to act as a rally-
ing cry around which the international community 
can mobilize. Currently, the dominant narrative is 
that AMR is a looming crisis with an extremely bleak 
prognosis.22 This is due in part to the lack of action-
able goals around AMR: without a strategy to mitigate 
the risks associated with AMR, the problem can seem 
insurmountable. Research and guidance on ways to 
effectively communicate about AMR has emphasized 
the need to focus on the present need for immedi-
ate action rather than apocalyptic scenarios.23 Global 
goals that clearly identify what success looks like, and 
present clear actions or steps towards solving the 
problem can invigorate action by providing updates 
and offering good news stories. 

Eradication goals, such as efforts to eradicate small-
pox, rinderpest, and polio, have been largely success-
ful unifying global targets, rallying substantial sup-
port over decades in part through their success stories 
and clearly identifiable action steps. The 2020 rallying 
cry to “flatten the curve” during the early COVID-19 
pandemic — which referred to slowing the rate of new 
infections in order to reduce the peak of the epidemic 
curve24 and avoid overwhelming the healthcare sys-
tem25 — also achieved temporary success, as it offered 
a clear and action oriented rationale for the restric-
tive measures adopted to limit the spread of COVID-
19. In articulating what success looks like, the Paris 
Climate goal is also action oriented; however, it offers 

few opportunities to tell success stories due to its long 
end-date. A global goal for AMR should include a con-
crete strategy that can act as a framework for action 
and sustain momentum over the short-term through 
long-term moments of success.

Existing Indicators for AMR Fail to Meet the 
Criteria for a Unifying Global Target
Various metrics for analyzing and communicating 
AMR priorities or thresholds have been proposed 
(Box 2). While each existing goal, indicator or target 
has merits, none that we identified would be ideal to 
adopt as a unifying global target. For instance, while 
it is useful to have an AMR indicator embedded 
within the SDGs, the national percentage reduction in 
bloodstream infections is an technical indicator that, 
while useful to specialists comparing countries, is not 
appropriate for adequately conveying the urgency of 
the problem to the public or for rallying multisec-
toral support for addressing AMR. Other proposed 
prescribing targets measured in Defined Daily Doses, 

Box 2
Previously Proposed and Existing AMR Goals,  
Indicators and Targets

Percent reduction in bloodstream infections 
(United Nations 2020)
The Sustainable Development Goals include a target to 
reduce blood stream infections.

Antibiotic footprint (Limmathurotsakul et al. 2019)
In line with climate change ‘carbon footprint,’ the ‘antibiotic 
footprint’ has been proposed as a communication tool to 
illustrate the magnitude of antibiotic use across sectors 
with the goal of reducing individual and national footprints 
as much as possible.26

Target levels of antimicrobial use
Several antimicrobial use targets or benchmarks have 
been proposed in Defined Daily Doses, miligrams of 
antimicrobials per kilogram of animal (mg/kg), milligrams 
of antimicrobials per Population Correction Unity  
(mg/PCU).27

Drug Resistance Index (Laxminarayan et al. 2011)
The Drug Resistance Index was developed to 
communicate changes in the proportion of disease-
causing pathogens that are resistant to commonly-used 
antibiotics over time. The Index combines measurements 
of antibiotic consumption and resistance across multiple 
pathogen–organism combinations to create a single 
metric that represents an aggregate level of drug 
resistance, allowing for a global assessment of the relative 
efficacy of countries’ antibiotic therapy.28
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milligrams of antimicrobials per kilogram of animal 
(mg/kg), milligrams of antimicrobials per Population 
Correction Unity (mg/PCU)29 are also too technical 
and fail to convey their inherent value or immediate 
relevance. While achieving these targets would create 
identifiable moments of success, the importance of 
these moments would be difficult to communicate to 
the general public and political leaders. 

The proposed Drug Resistance Index was devel-
oped to communicate changes in the proportion of 
disease-causing pathogens that are resistant to com-
monly-used antibiotics over time. The Index com-
bines measurements of antibiotic consumption and 
resistance across multiple pathogen-organism com-
binations to create a single metric30 that attempts 
to synthesize a composite human health indicator 
of AMR in a given country. However, it is currently 
only adapted for the human health sector and there 
is no established threshold that would allow for com-
municating success stories. Compared by the authors 
to a stock market index, the index itself is still overly 
technical to be adopted as a public communication 
tool particularly since a low Drug Resistance Index 
does not necessarily imply low levels of antimicrobial 
resistance.31 

Another proposed idea, the antibiotic footprint32 
is more conceptually accessible and communicated to 
the general public as it builds on the well-known con-
cept of the “carbon footprint.” Originally proposed as 
a global tool for communicating the scale of antibiotic 
use in humans, animals, and industry, the goal is to 
reduce antimicrobial use to a minimum. By design, 
it is a multi-sectoral indicator that synthesizes data 
from across different aspects of antimicrobial use, 
which aligns with our second criterion. However, cre-
ating a footprint for each country or as an individual 
footprint would violate our first criterion by incentiv-
izing the ranking countries and assigning blame. The 
concept has also faced criticism, as antimicrobial use 
has numerous human and animal health and welfare 
benefits, and, unlike a carbon footprint, reducing the 
antibiotic footprint to zero is not a desirable goal.33 In 
addition, much like its “carbon footprint” inspiration, 
the concept of a personal antibiotic footprint creates a 
narrative of individual responsibility which reinforces 
misconceptions about the nature of antimicrobial 
resistance and reduces the focus on systemic drivers 
of antimicrobial use and resistance. Finally, in areas 
where access to antimicrobials is still a larger prob-
lem than inappropriate antimicrobial use, increases in 
the antimicrobial footprint might be seen as a nega-
tive, even where these increases represent necessary 
improvements in access. 

Embedding a Global AMR Target within 
the Pandemic Instrument Would Act as a 
Helpful Catalyst for Action
Selection of a unifying global target for AMR should 
be guided by the technical and political criteria con-
sidered above. Fortunately, the proposed pandemic 
instrument34 — with its focus on prevention, pre-
paredness and response — represents an ideal oppor-
tunity to develop and adopt a unifying global target 
that catalyzes global action on AMR. International 
law represents the strongest commitment mechanism 
for achieving collective action on global health threats, 

and the proposed pandemic instrument can provide 
the necessary framework to promote accountability 
for global commitments on AMR and other related 
pandemic threats.35 In addition to a unifying global 
target, the pandemic instrument could enshrine other 
mechanisms borrowed from the Paris Climate Agree-
ment, including a regular scientific stocktake, and a 
requirement for countries to make nationally deter-
mined and legally binding commitments to action 
in support of the global goal.36 The pandemic instru-
ment could also task an independent group — such 
as the proposed Independent Panel on Evidence for 
Action on AMR37 — with developing these regular sta-
tus reports on progress (or lack thereof) towards the 
global goal.

The creation of a unifying global target also creates 
opportunities to catalyze action to reduce inequity 
within global AMR action. The translation of global 
aspirations into national policies requires more than 
just setting a goal; it also requires countries to have 
sufficient resources and capacity to implement the 
actions needed to achieve the goal. This can be partic-
ularly challenging in low- and middle-income coun-
tries, where a one-size-fits-all solution may be more 
burdensome than in high-income countries. Failure 
to recognize this reality may disincentivize coun-
tries from participating in a global effort for which 
the costs may appear to outweigh the benefits. While 
some high-income countries have included funding 
for AMR within their international development pro-
grams, their aims are not globally coordinated and 
insufficient to resource a truly global effort. Articulat-
ing a unifying global target creates an opportunity to 
align funding and capacity building supports in ser-
vice of the broader global goal. 

Conclusion
The proposed pandemic preparedness instrument 
represents an ideal opportunity to harness the power 
of international law to establish a unifying global tar-
get that catalyzes global action on AMR. While the 
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majority of proposed AMR targets and indicators to 
date have been too technical to succeed as a unifying 
global target, the creation of a target that could act 
as a barometer of global progress across sectors, syn-
thesize technical indicators into a single clearly com-
municated concept, and offer identifiable moments of 
success would represent a monumental step forward 
towards catalyzing collective action on AMR. 
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Motivated by the collective failures of the 
COVID-19 response, the world is negotiat-
ing a pandemic instrument to govern health 

in the global arena. This new legal instrument sets out 
to remedy the inadequate global health architecture 
at the core of these failures.1 While we cannot predict 
with certainty the source of the next pandemic, sig-

nificant overlap between strategies needed to mitigate 
pandemics of various sources means this instrument 
has the potential to unlock important synergies.2 This 
is particularly true at the human-animal-environment 
interface, where growing overlap is both heighten-
ing risks of zoonotic spillover3 and increasing the 
abundance of resistant genes4 — two major sources 
of (re)emergent diseases.5 Recognition of the hazards 
posed by this interface led to the coining of the term 
“One Health” in the Manhattan Principles nearly two 
decades ago.6 The many normative commitments that 
have since followed all stress the importance that the 
lens of inherent interconnectedness embodied by One 
Health be central to any framework that attempts to 
thwart infectious threats to health, no matter their 
source.7

The promise of integrating One Health principles 
and approaches in this forthcoming pandemic instru-
ment has been described elsewhere8 and member 
states declared their support for the integration of 
provisions to bring about better One Health coor-
dination.9 So far, attempts to integrate One Health 
approaches into pandemic prevention, prepared-
ness, and response have been confined to soft forms 
of global health governance.10 One Health has yet to 
be meaningfully integrated into pandemic-relevant 
treaties, or associated pandemic-relevant plans,11 with 
demonstrable consequences to the coherence of the 
COVID-19 response12 — which remains plagued by an 
undue focus on response, to the detriment of holistic 
and deep preventive action.13 

By their very nature, One Health challenges are 
intersectoral; spanning the mandates of multiple 
institutions, One Health challenges are governed by 
a regime complex of overlapping institutions and 
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Abstract: Despite recognition of the health threat 
posed at the human-animal-environment inter-
face long ago, One Health has yet to be meaning-
fully integrated into global pandemic prevention, 
preparedness, and response. With the negotiation 
of the forthcoming pandemic instrument under 
the auspices of the World Health Organization 
(WHO) — which is inherently restricted by its own 
constitutional mandate of human health — One 
Health risks being sidelined once again. Genuine 
integration of a One Health approach into this 
treaty will require the institutionalization of for-
mal One Health coordination mechanisms. 
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authorities.14 As such, while the World Health Orga-
nization (WHO) will host the instrument, whether it 
is in fact the ideal forum is contested15 as it is inher-
ently restricted by its own constitutional mandate of 
human health.16 Consequently, the focus of any instru-
ment negotiated under its auspices is apt to regress 
to the institution’s sectoral specialization, and actors 
operating outside human health may be vulnerable to 
sidelining and under-resourcing. For this reason, gen-
uine integration of a One Health approach into a pan-
demic instrument overseen by the WHO will require 
the institutionalization of formal One Health coordi-
nation mechanisms.17 

As the intergovernmental negotiating body drafts 
the new pandemic instrument,18 there is an opportu-
nity to establish smarter global governance arrange-
ments that not only promote but also mandate global 

intersectoral and interinstitutional equity, coopera-
tion and solidarity,19 and the One Health perspective 
vital to the success of pandemic preparedness and 
response.20 With this opportunity comes an urgent 
need to consider the type of mechanism best suited to 
this purpose. The following is an exploration of 6 such 
mechanisms and the possibilities they offer.

Consideration of Different Mechanisms
Any valuable One Health mechanism established by 
the new pandemic instrument  must foremost facili-
tate and coordinate multisectoral engagement and 
cooperation between global institutions. In practice, 
this means that a One Health mechanism should 
ensure that actors share data, evidence, information, 
and recommendations; are reciprocally participating 
and represented in strategy and planning; are con-
tinuously consulting one another; and ultimately, are 
acting in a concerted effort.21 The mandates of these 
mechanisms should also align with broader pandemic 
instrument objectives, to contribute to redressing 
the existing regulatory gap in pandemic prevention, 
preparedness, and response. Various global functions 
that must be improved or consolidated to strengthen 
pandemic governance, and that could fall within the 

scope of a One Health mechanism have been identified 
elsewhere, among those are: regulatory obligations 
around activities and places, integrating and sharing 
surveillance, bridging the science to policy interface, 
strengthening monitoring and investigative powers, 
ensuring compliance and accountability, and enabling 
support and capacity-building.22 Finally, a success-
ful One Health mechanism’s features and design will 
embody principles of good governance such as equity, 
legitimacy, credibility, and transparency, both as ide-
als in themselves, and as means to sustained collabo-
ration23 and more effective policy responses. 

Global institutions have established several coor-
dination and collaboration mechanisms, of varying 
purposes and designs. Drawing upon mechanisms 
that have been instituted towards other multisectoral 
problems, including climate change, food safety and 

food security, as well as previous One Health collabo-
ration models,24 we explored 6 potential One Health 
multisectoral engagement mechanisms that could 
strengthen One Health coordination and engage-
ment (Table 1).25 We investigated each mechanism’s 
potential contribution to pandemic and One Health 
governance through an assessment of their capacity to 
coordinate global intersectoral actors, their alignment 
with broader pandemic instrument  objectives and 
principles of good governance, and the practicalities 
and limitations of mechanism designs based on les-
sons learnt from previous models. 

Ultimately, we propose that the forthcoming pan-
demic instrument co-embed two symbiotic mecha-
nisms, which taken together would unlock synergies 
and build a resilient and holistic One Health coor-
dination architecture at the core of global health 
governance. To this end, we recommend that the 
Independent Panel, converging the science, and the 
Intergovernmental Forum or Standard Setting Com-
mission, converging policy, both be embedded in the 
instrument. 

What follows is a fuller description of these 6 poten-
tial mechanisms, their structure, merits, and design 
considerations, a deeper analysis and discussion of the 

As the intergovernmental negotiating body drafts the new pandemic  
instrument, there is an opportunity to establish smarter global governance 
arrangements that not only promote but also mandate global intersectoral 

and interinstitutional equity, cooperation and solidarity, and the One Health 
perspective vital to the success of pandemic preparedness and response.
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Table 1 
Summary of 6 Possible One Health Mechanisms

Mechanism Model Purpose Merits
Limitations and Design 
Considerations

Independent One 
Health Panel on 
Pandemic Threats

Intergovernmental 
Panel on Climate 
Change

Evidence synthesis, 
assessment, 
consolidation, and 
synthesis to bridge 
the science and policy 
interface

• Strengthens the science-
to-policy interface 

• Highly credible due 
to independence and 
epistemic authority

• No implementation 
power

• Legitimacy is threatened 
by lack of representation 
and transparency in 
processes

• Potential for politicization 
during endorsement

One Health 
Standard Setting 
Commission

Codex Alimentarius 
Commission

Harmonize international 
practice through 
standard, method, and 
target setting

• Enables coherent action 
• Facilitates monitoring, 

accountability, and capacity 
building

• Reference point may 
improve instrument 
compliance

• Legitimacy is threatened 
by non-transparent 
and inequitable 
representation

• Scientific credibility 
undermined by lack of 
transparency in processes

Intergovernmental 
One Health 
Consultation 
Forum

Committee on 
World Food Security

International and cross-
sectoral coordination 
and policy convergence

• Enables coherent action 
and shared learning 

• Facilitates monitoring, 
accountability, and capacity 
building

• Inclusive participation 
improves equity and 
decision-making

• Increases decision 
ownership

• Little scientific credibility 
• Eligibility and roles must 

be designed to ensure 
inclusivity and equity

Special 
Rapporteur on 
One Health

Special Rapporteurs 
for human rights

Monitoring progress on 
pandemic instrument 
obligations

• Independence enables 
stronger transparency and 
accountability 

• Facilitates capacity building
• Flexibility allows 

responsiveness to context 
and events

• Limited implementation 
or enforcement power

• Limited capacity due to 
broad mandate and few 
resources

• Little capacity to 
coordinate global level 
multisectoral action

UN System 
One Health 
Coordinator

UN System Influenza 
Coordinator

Interagency 
coordination and 
national capacity 
building

• Supports capacity building 
that is responsive to 
context

• Facilitates monitoring, 
accountability

• Increases decision 
ownership

• Limited capacity due to 
broad mandate and few 
resources

• Little capacity to 
coordinate global level 
multisectoral action

Joint Programme 
on One Health

Joint UN Programme 
on HIV/AIDS

International and cross-
sectoral coordination, 
policy convergence, 
harmonised and 
concerted action, and 
capacity building

• Encompasses features 
of many alternative 
mechanisms

• Can generate sustained 
political buy-in

• Stronger interagency link-
ages and equity

• Politically infeasible to es-
tablish due to burden to 
influential countries and 
mission shrink for UN 
agencies

• Decentralized design 
may increase financial 
sustainability
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trade-offs between these mechanisms, and how they 
led us to our recommendation. 

Six Mechanisms for One Health

1. Independent One Health Panel on 
Pandemic Threats 
Structure and Contribution
A comprehensive pandemic instrument could launch 
an authoritative Independent One Health Panel on 
Pandemic Threats,26 a permanent multisectoral infra-
structure for the science and policy interface.27 Draw-
ing on the success of similar initiatives in the environ-
mental context, such as the Intergovernmental Panel 
on Climate Change (IPCC), this Panel would ensure 
that the global scientific evidence base on the impact 
and future risks posed by the range of pandemic 
threats is regularly assessed and synthesized. By doing 
so, this mechanism can generate policy-relevant sci-
entific insights into the risks of emerging health 
threats arising at the human-animal-environment 
interface, and ultimately enable policy convergence at 
this interface. The scientific consensus brought forth 
by the Panel could in turn serve as a basis for norma-
tive guidance, standard and target setting, and could 
feed into the expert-driven work of the One Health 
High-Level Expert Panel. Proposals for similar struc-
tures have been described elsewhere,28 some of which 
have advocated for an even more expansive mandate, 
which would “allow for policy-prescriptive conclusions 
and offer technical support in the form of guidelines, 
capacity building, and other aids to implementation.”29 

Merits
The success of model panels is in part attributable 
to their scientific authority and credibility, as well as 
their functional link to treaties, which ensures their 
outputs are directly considered by convention bod-
ies.30 Like the IPCC, the Independent One Health 
Panel on Pandemic Threat’s credibility would be rec-
ognized through its independent and scientific foun-
dation.31 This joint epistemic authority and commit-
ment to political neutrality also drive policy impact by 
galvanizing political, civil society and media support.32 

Design Considerations and Limitations
Two key design limitations for this type of mechanism 
include genuine inclusivity and the risk of politiciza-
tion of the evidence.33 First, the IPCC has been per-
ceived as a hegemonic actor due to its authorship 
makeup, which has undermined the Panel’s legitimacy 
in many parts of the world.34 Diversity and equitable 
representation become especially important as Panels 

“engage[] more closely with policy-driven questions,” 
where worldviews may introduce valuable disagree-
ment and complexity.35 Mandating and funding the 
inclusion of a diversity of expertise and perspectives 
from the whole of the scientific community, ensur-
ing global and cross-disciplinary representation, and 
requiring transparent and equitable authorship and 
peer-review selection processes can help overcome 
this challenge.36 Moreover, while integrating member 
states and the UN system in the production of knowl-
edge can improve political salience, political approval 
of scientific outputs can put the organization’s inde-
pendence and scientific integrity at risk.37 To limit 
political interests from leaking into the process,38 a 
lighter-handed intergovernmental endorsement may 
be preferable.

2. One Health Standard Setting Commission
Structure and Contribution
The pandemic instrument could mandate the creation 
of a technical governance mechanism to guide and 
clarify the instrument’s implementation. Analogous 
to the Codex Alimentarius Commission, a One Health 
Standard Setting Commission would harmonize 
international practice through the establishment of 
joint standards, a necessity to achieve coherence and 
facilitate action at the human-animal-environment 
interface.39 This mechanism would bring together the 
evidence from across sectors to inform the develop-
ment of a set of common global technical standards, 
methodologies, and targets on One Health issues.

The Standard Setting Commission’s role could also 
improve instrument compliance in two main ways. 
First, this type of work enables and facilitates norm 
creation and dissemination, and through a direct 
instrument link, becomes a reference for dispute reso-
lution.40 This in turn promotes compliance and clari-
fies ambiguities regarding certain state obligations.41 
Second, this body could facilitate the recognition, 
monitoring, and closing of gaps in core capacities, 
which are often at the root of non-compliance. Rather 
than burdening countries, the standards it establishes 
would become the reference upon which minimum 
state capabilities are assessed,42 and may help coun-
tries identify target gaps and secure funds to improve 
capacity. 

Merits
Mandating the creation of a Standard Setting Com-
mission through a instrument imbues it and its out-
puts with greater authority. Although the Codex 
Commission was established as an informal standard 
setting organism decades before the World Trade 
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Organisation Agreements came into force, the desig-
nation and adoption of the Codex as a global reference 
point in the global trading system catalyzed a shift in 
the Codex’s legal status: that which had previously 
been a voluntary exercise gained a compulsory char-
acter and political importance.43 

Design Limitations and Considerations
Some argue the Codex suffers from a democratic defi-
cit: member states lacking the capacity to implement 
standards are often also unable to participate in stan-
dard setting activities or to be Chairs for the same rea-
son.44 The underrepresentation of consumer interests 
and overrepresentation of industry within the observ-
ers and national delegations at the Codex has also 
been flagged.45 Requirements for co-chairmanship by 
underrepresented countries and mandatory training 
for the role, as well as financial support for partici-
pants, could bring about fuller participation by coun-
tries and non-governmental organizations alike.46

Despite being intended as a technocratic body, the 
Codex also lacks scientific credibility. Corporate influ-
ence has infiltrated the evidence review process: many 
studies are conducted by industry scientists, and many 
committees rely on industry expertise.47 A transparent 
process for the assessment of scientific evidence would 
have to be established to inform a One Health Stan-
dard Setting Commission in their work.

3. Intergovernmental One Health 
Consultation Forum
Structure and Contribution
The pandemic instrument could establish an Inter-
governmental One Health Consultation Forum, a per-
manent state-led multistakeholder convening forum 
modelled after the Committee on World Food Secu-
rity (CFS). In regular joint sessions which converge 
diverse actors around a shared table — including 
member states, relevant UN agencies, civil society, 
and private sector actors — this forum would serve 
as a setting for collective engagement on pandemic-
relevant issues across sectors. The Forum’s mandate 
could include coordination of action, shared learning 
and capacity building, monitoring of progress, and 
promoting member state accountability.48 Bringing 
together the expertise and guidance from relevant UN 
agencies, together with high-level and multisectoral 
government representation, this mechanism has the 
potential to converge policy agendas, align targets, 
and synergize action at the global and national lev-
els. This type of multilateral consultation space could 
additionally provide a setting for dispute resolution 
between member states.49

Merits
Others have already recognized the potential of this 
type of mechanism as a means to fill a gap in the 
pandemic governance architecture.50 Establishing 
a platform purposefully designed to foster inclusive 
and meaningful consultation across a broad range of 
stakeholders enhances multisectoral participation in 
policymaking, which in turn can bring about better 
and more equitable decision-making. This structure 
would also have the added advantage of a direct and 
systemic interface with member state representatives, 
thus benefiting from the political tractability and 
legitimacy of endorsement by the decision-making 
body, and directly feeding into decision-making pro-
cesses and increasing ownership. 

Limitations and Design Considerations
Criticism of the world food system in the wake of the 
2008 food crisis led to calls for governance arrange-
ments that would enable better international coordina-
tion, triggering two major reforms to the CFS.51 First, 
broad and meaningful inclusivity was unlocked fol-
lowing the revision of participant eligibility and roles, 
which helped to ensure that decisions were informed 
by experiences on the ground and resonated across 
all stakeholders.52 Second, the reforms brought about 
the creation of an expert panel inspired by the IPCC 
to respond to a need to “improve the way knowledge 
is conveyed to multi-stakeholder political platforms,” 
establish a function of “collective learning” and bring 
about a “common understanding” of food security.53 

4. Special Rapporteur on One Health
Structure and Contribution
The pandemic instrument could also create the role 
of Special Rapporteur on One Health. Much like the 
UN Human Rights Council’s Special Rapporteurs, a 
One Health Rapporteur would be mandated to raise 
awareness, generate support, propose solutions, and 
report on the progress of priority One Health chal-
lenges, from a One Health perspective. Complement-
ing other self-reporting mechanisms for global health 
progress, the appointed would promote the account-
ability of member states to the terms of the pandemic 
instrument by monitoring the activities taken to 
address global health threats in alignment with One 
Health ideals, holding inquiries into specific issues, 
responding to complaints, and generating reports on 
gaps between targets and reality. The Special Rap-
porteur could simultaneously support member states’ 
efforts by offering guidance and support in address-
ing challenges, advising on the development of global 
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guidance and training, or mobilizing extra financing 
to support states that are as yet unable to meet specific 
obligations.54

Merits
Special Rapporteurs have been hailed as one of the UN 
human rights system’s most innovative and important 
mechanisms.55 The advantages of adopting this mech-
anism for the purposes of One Health lie in its flexibil-
ity and independence. Given their broad mandates, 
Special Rapporteurs can be adaptable and responsive 
to current or urgent events.56 Additionally, they are 
unlike other UN mechanisms or bodies in that they 
are staunchly independent of the UN system and its 
political constraints — allowing them a high degree 
of autonomy in their work, the ability to speak freely 
and to maintain a reliable sense of the ‘on-the-ground’ 
reality.57 For these reasons, Rapporteurs often become 
the public face of an issue and may spur significant 
public support.58

Limitations and Design Considerations
Despite their visibility and mandate of accountability, 
in practice, Special Rapporteurs have little power to 
implement and enforce, as there are no effective fol-
low-up procedures for accountability reports.59 Fur-
thermore, in the absence of substantial investigative 
capacity, they struggle to verify information.60 Calls for 
alternate means to alert the world to potential pub-
lic health events in the wake of COVID-19 have high-
lighted the need for a pandemic instrument to enable 
(1) non-state actor information to be received without 
state verification, and (2) independent experts to con-
duct investigative missions.61 A Special Rapporteur 
could theoretically serve this inspection role, though 
this would require a significant reshaping of the pow-
ers that accompany the position.

5. UN System One Health Coordinator 
Structure and Contribution
The pandemic instrument could build upon a previ-
ous One Health coordination mechanism for health 
threats, the UN System Influenza Coordinator. In 
this renewed version of the role, the UN System One 
Health Coordinator’s scope of work would encompass 
all pandemic threats emerging at the One Health 
interface. The mandate of the appointed One Health 
Coordinator would be to enable robust yet flexible 
cross-sectoral integration at the national, regional, 
and global levels, and to ensure interagency and mul-
tilevel coordination within and outside the UN.62 To 
accomplish this, the Coordinator would strengthen 
partnerships and communication between stakehold-

ers, prepare a strategic framework for action, assess 
and advise on UN agency priorities, targets and 
action, and identify gaps and opportunities for dedu-
plication and synergies, among other tasks.63

A major part of a Coordinator’s role is to manage 
an integrated Coordination System, which operates 
within the broader UN Sustainable Development 
Group’s (UNSDG) Resident Coordinator (RC) sys-
tem.64 RCs and UN country teams work through the 
Coordination System to monitor and report on pre-
paredness progress and compliance with international 
standards, mobilize funds and direct the efficient use 
of resources, and coordinate national capacity-build-
ing programs from external actors.65 Altogether, this 
approach bridges the interface between sectors and 
scales of pandemic planning and response — ensuring 
alignment and coordinated action between human-
animal-environment actors, technical and non-
technical partners, and national and international 
structures.66 

Merits
The RC system places countries at the centre of pan-
demic planning, as country offices have the flexibil-
ity to determine their own objectives in response to 
contextual needs. This highly adaptable and targeted 
support is enabled by avoiding formal arrangements, 
the RC system preferring instead to work through 
relationship-building.67 This approach has the added 
benefit of generating strong national ownership of 
development action — the strong ties between the 
UN teams and ministries are fortified by principles of 
inclusivity and consensus in decision-making.68

Unlike other mechanisms described herein, this 
mechanism is especially well-suited to advancing 
capacity building and improved monitoring of prog-
ress, priorities, and expectations of countries with less 
capacity to implement. In contrast, global norms and 
standard setting are typically priorities for countries 
with already strong implementation capacity.69 

Limitations and Design Considerations
Operating within the UNSDG system would entail 
being constrained by its structural limitations. The 
flexibility endowed through the absence of formal 
processes for coordinating development efforts has 
drawbacks, namely that RCs must rely on their own 
leadership and persuasiveness to generate collabo-
ration and promote funding, while the UN agencies 
involved face little requirements or accountability.70 
Many RCs and country teams also already face signif-
icant resource constraints. Countries that require the 
most support are often those confronted by multiple 
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development challenges. In these complex settings, 
the RC’s mandate expands and their role becomes 
much more difficult to manage, all the while under 
the same resource constraints.71

6. Joint Programme on One Health
Structure and Contribution
Finally, the instrament could establish a new UN part-
nership to govern One Health issues of a scale com-
parable only to the Joint UN Programme on HIV/
AIDS (UNAIDS). UNAIDS was established due to 
“the need for a broader-based, expanded response […] 
and better-coordinated UN system support to coun-
tries”72 — much as is needed today across One Health 
issues. A bigger, bolder undertaking than the other 
mechanisms, a ‘UN-One Health’ could theoretically 
encompass many of their functions and thus respond 
to many One Health gaps. 

The promise of this approach and a more detailed 
discussion of considerations for its governance has 
been described in previous scholarship.73 In short, it 
is governed by a Board composed of a representative 
group of member states, UN agencies, and NGOs, 
which guides the Joint Programme and sets an agenda 
and policies. The Board is supported by a cosponsor-
ing agency body, which ensures reciprocity between 
the agencies and the programme, and “operational-
izes” the Board’s decisions,74 including input from 
the agencies into strategies, and alignment of agen-
cies’ work with the joint programme agenda.75 These, 
along with the many other groups that make up the 
Joint Programme could be adapted and scaled to best 
respond to the gaps in the current global health gover-
nance architecture.

Merits
This type of structure possesses features, and accord-
ingly merits, of many of the previously described 
mechanisms. The Board at the core of the programme’s 
governance structure serves, in essence, as an Inter-
governmental Forum for high-level consultation and 
discussion; the programme can establish bodies that 
work to interpret the evidence to set targets and stan-
dards and harmonize action; and through collabora-
tion with the UNDP, it enjoys a comparable arrange-
ment with the Resident Coordinator system to the UN 
System Coordinator, enabling flexible and responsive 
national support.76 

The financial and political requirements for the 
establishment of such a body are so significant that if 
successful, it could generate sustained political buy-
in. Moreover, it is likely to involve more UN agencies, 

in a more equitable manner, bringing about greater 
interdisciplinarity.77 

Design Considerations and Limitations
The demands for the delegation of mandate and 
authority from both states and agencies make such a 
proposal politically infeasible. It is unlikely that the 
realities of this endeavor’s burden and benefit sharing 
will generate the needed buy-in and leadership from 
influential countries.78 In parallel, the creation of a 
new and separate agency will be perceived by many 
UN agencies, particularly those directly engaged in 
this issue, as a risk to their leadership, mission, and 
resources.79 Moreover, the UNAIDS record suggests 
that voluntary funding is unreliable in sustaining the 
budget of such a large body, and eventually falters.80 
UNAIDS recently underwent an important restruc-
turing process to adapt to unpredictable and inflexible 
financial commitments, suggesting that a more decen-
tralized, network approach to a UN-One Health may 
prove a more sustainable design.81

Analysis and Recommendation
Each of the mechanisms described herein could 
strengthen the pandemic instrament by encourag-
ing and facilitating One Health coordination. Beyond 
reinforcing cross-sector linkages, these mechanisms 
could also make pandemic governance more scientifi-
cally credible or democratically legitimate, and could 
contribute to other instrament goals, such as capacity 
building or monitoring of member state progress. 

While the Joint Programme looks to be the most 
comprehensive choice, it is unclear whether the ben-
efits of a Joint Programme would outweigh the costs 
of such an endeavour, at least not in a manner unri-
valled by alternative mechanisms. A UN-One Health 
is unlikely to be politically feasible or to be sustainable 
in the long term; the global political momentum that 
enabled the launch of UNAIDS is incomparable and 
has since subsided, with consequent financial fluctua-
tion, cutbacks and restructuring.82 Moreover, the trou-
bled launch of UNAIDS casts a long shadow over any 
similar proposals, and many UN agencies are unlikely 
to welcome a repeat.83

Meanwhile, the Special Rapporteur and the UN Sys-
tem Coordinator could both significantly contribute to 
instrament implementation and have the advantage of 
being flexible and relatively autonomous mechanisms. 
However, both face criticism of having too broad of 
mandates and too few resources and would lack the 
necessary capacity to successfully coordinate multi-
sectoral action.84 What’s more, while providing valu-
able national One Health implementation and coor-
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dination, neither focuses on strengthening global One 
Health action, the principal objective of embedding 
such mechanisms into the instrament.

Considering the political feasibility of mandating 
the creation of these mechanisms, as well as their 
potential impact and contribution to the pandemic 
instrument’s objectives, it is the view of the authors 
that the pandemic instrament ought to co-embed the 
Independent One Health Panel on Pandemic Threats, 
together with either the Intergovernmental Forum or 
the Standard Setting Commission.

An Independent Panel is plainly needed. Evidence 
convergence is the necessary first step towards coor-
dinated action, especially on a matter as interdisci-
plinary as One Health. COVID-19 exposed member 

states’ proclivity for a discretionary interpretation of 
the data, evidence and risks, as shown by their regular 
deviation from WHO recommendations.85 An acces-
sible, transparent, and authoritative source of scien-
tific evidence might generate pressure towards policy 
alignment with the science, if not treaty compliance. 
Well-designed political participation and endorse-
ment of scientific panel outputs further engenders 
“unimpeachable authority,” and can influence major 
legal developments.86 

The scope of the Panel’s contribution to multisec-
toral coordination is limited to the realms of research 
and advice, having no implementation power. A con-
verged science must be followed with converged policy 
and action. Accordingly, the Panel must be co-embed-
ded with a second mechanism, either the Intergovern-
mental Forum or the Standard Setting Commission. In 
so doing, these mechanisms’ strengths overcome the 
other’s limitations. Where the Forum and Commis-
sion lack scientific credibility, the Independent Panel 
strengthens it. The latter’s scientific assessments could 

inform the Commission’s or the Forum’s proceedings, 
thus strengthening the science-policy interface, and 
generating more informed policy debate. Meanwhile, 
the Forum and Commission enable the Independent 
Panel’s findings to translate into tangible action. 

Paired with the Independent Panel, the Inter-
governmental Forum has the potential to be highly 
impactful. Drawing on the evidence base generated by 
the Panel, it would engender policy convergence for 
all types of action. Offering a space for member state 
discussion, consultation, and coordination is “essen-
tial for managing the political dimension that inevi-
tably characterizes an international crisis,”87 and can 
bring about improved effectiveness and greater har-
monization.88 The Forum would bring about greater 

democratic and political legitimacy, building trust and 
accountability between actors, shaping consensus, 
and, ideally, bringing about better and more equita-
ble solutions through meaningful and representative 
participation. 

Alternatively, the integration of a Standard Setting 
Commission could strongly promote harmonized, 
tangible, and technocratic action that is direly needed 
across One Health. Setting standards referenced by 
the instrament creates pressure to comply, such that 
the Commission’s outputs could become nearly com-
pulsory, thus bringing about greater progress and 
compliance with instrament obligations. This mech-
anism can also serve countries with less capacity to 
comply with instrament obligations, by facilitating 
monitoring and targeted capacity-building. 

Conclusion
Pandemic threats, whether of zoonotic origin or as 
a result of drug resistance, are quintessential One 
Health issues.89 Coordination across the human-ani-

Paired with the Independent Panel, the Intergovernmental Forum has the 
potential to be highly impactful. Drawing on the evidence base generated 
by the Panel, it would engender policy convergence for all types of action. 

Offering a space for member state discussion, consultation, and coordination 
is “essential for managing the political dimension that inevitably characterizes 

an international crisis,” and can bring about improved effectiveness and 
greater harmonization. The Forum would bring about greater democratic and 

political legitimacy, building trust and accountability between actors,  
shaping consensus, and, ideally, bringing about better and more equitable 

solutions through meaningful and representative participation. 
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mal-environment interface is a challenge at all levels 
of governance, but any effort to prevent, prepare, and 
eventually combat future pandemics is hopeless with-
out effective multisectoral engagement. Now is the 
time to forge and deepen partnerships and collabora-
tions so that we may prevent the world from future 
health threats, and so that when emergencies do arise, 
the global governance system is empowered with a 
shared mission, clear mandates, and has the capacity 
to manage even the most unexpected of threats.90
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