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PREFACE

The COVID-19 pandemic brought unprecedented disruption to lives and
businesses around the globe. As a health crisis, it has tragically cost millions of
lives, butitsimpacts goway beyond health, and these are far from over. The wide-
ranging consequences of the pandemic will echo across several years to come.

In May 2022, the International Science Council released atwo-part report. The
first part was the result of a year’s extensive consultation and analysis of the
impacts of different levels of vaccination on a broad range of outcomes, including
on health, health services, mental health, education, social care, economy,
government, geopolitics, and the science and innovation system. The second
part flowed fromthe firstand drew on further consultation, particularly with the
policy community, on lessons to be learned for managing the ongoing evolution
ofthe pandemic and the implications for dealing with future crises.

Clearly the pandemic has evolved considerably since the first edition of this
report. The virus itself has continued to evolve. Countries have removed the
restrictions put in place to manage the acute spread of the virus and have
acceptedthatithas become endemic. Globaltravelis again largely unrestricted.
Vaccination strategies have evolved, with monovalent vaccines gradually but not
universally being replaced by bivalent vaccines to address the Omicron family
of variants. The use of antiviral therapeutics is increasing, but their availability
remains highly variable.

Overthelast yeartheissues of climate change, biosecurity loss, stasison the
sustainability agenda, issues of food security, economic wellbeing and equity
have grown, not diminished. The situation remains unstable, with ongoing
conflicts, threats of a global recession, geopolitical uncertainties, energy,

food, and humanitarian crises, with continuing civil discord in many societies
intensifying problems that were in part fuelled by the original responses to
the crisis.

Many countries face growing threats to their social cohesion, and trust in
institutions continues to decline. In the context of a pandemic in which the
risk of a new serious variant emerging persists, the ability of countries and the
multilateral system to deal with other existential risks remains a matter of high
concern.

The national and global policy communities will continue to have to be
adaptive across the full range of domains affected directly or indirectly by the
pandemic. Many longer-term effects on areas such as education, mental health,
employment, economic development, work practices, rights and social care
continueto challenge societies. Disinformation and threats to sustaining trustin
science are challenging the potential for effective decision-making. The concept
that countries can just move on and forget the pandemic is simply unrealistic.
The weaknesses of the multilateral system have become more obvious overtime,
not less, as exemplified in the slow and problematic work on producing a better
multilateral pandemic instrument.

In this second edition, we update our commentary and discuss the lessons
and experiences to date which might provide further insights to nations, the
multilateral system and civil society on other complex and cascading risks
irrespective of scale. At the time of concluding this edition, China has opened
travel and removed internal restrictions; the XBB.1.5 variant, which is highly
transmissible, has emerged as the dominant strain in many countries.



COVID-19 hasillustrated how decisions in one area of policy impact other areas

of public life and personal and societal wellbeing, and what this means for longer-
term outcomes as we progress through a complex and cascading crisis, then

rebuild and recover. Crucially, we need to learn how to mitigate the devastation

arising fromsuch crisesinthe future. COVID-19, like all health crises, isa broader
socio-political challenge that requires more than biomedical or health sciences

to be overcome. Speaking at the 2021 Conference of the International Network
for Government Science Advice, Chor Pharn Lee said, ‘Science gives us vaccines,
but pandemics are social’!

This means we cannot afford to respond to pandemics as if they are only health
issues, nor view the needed science solely through a life sciences lens. This
report seeks to support the shift in thinking that is required to achieve a more
comprehensive ‘worldview’ of pandemics, similar emergencies, and indeed
existential threats such as climate change. In this, the complexity of interactions
between science (which will inevitably be incomplete and uncertain in a crisis),
diverse societal and individual values, and politics must be acknowledged. But as
has been clearly demonstratedinthefirst three years of the pandemic, effective
scientificinputinto both societal and policy decisions is essential to quality and
inclusive decision-making.

Pandemics play out the way they do because of the way our societies are
organized, how our governments govern, and the weak state of the multilateral
system.

1 Allen, K., Simon-Kumar, N. and Mills, G. (Eds.) 2021. Building Back Wiser: Knowledge, Policy
and Publicin Dialogue. INGSA 2021. https://ingsa.org/ingsa2021/viewpoints (Accessed 28
December2022).

Both this and the earlier edition represent the collective inputs and reflections
of a large and pluralistic group of scientific and policy experts. It leads to
recommendations that have application to this and future pandemics, but also
much more broadly to crisis and disaster management. Given the unprecedented
impact of COVID-19, the community of scientists, other experts and science
advisors who contributed to this report call for an equally unprecedented
ongoing and accelerated response to this and other existential threats from the
global community, governments and civil society.
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EXECUTIVE SUMMARY

The objectives of this second edition are, firstly, to inform policy-makers and the
public about the wide-ranging, long-term impacts of COVID-19to help elucidate
the key decisions and actions that could shift societies towards more positive and
equitable outcomes. Secondly, it should inform planning and policy responses
to other existential crises, whether they are pandemics, natural disasters, orthe
impacts of climate change.

It is now three years since the World Health Organization (WHO) declared the
SARS-CoV-2 outbreak a Public Health Emergency of International Concern.
Yet COVID-19 and the successive emergence of variants of concern and the
associated waves of disease continue to put the global community, and the
health, social and economic systems of every nation, under significant stress.
The sequelae arising from the initial crisis responses continue to cause massive
echoes for individuals, society and countries, and have disproportionately
affected the already disadvantaged. The longer-term consequencesintertwine
with other crises and challenges, including geostrategic instability, conflict,
energy and food security issues, and extreme weather events. Progress on the
broader sustainability agenda, including addressing the existential challenges
of climate change, has been inhibited. Disrupted education, increased loss of
subjective wellbeing, issues of social care and employment loss are but some
of the long-term impacts that governments and societies are yet to fully face.
More broadly, some aspects of the way people work and interact, and the ways
businesses operate have been forever changed.

While the rapid development of vaccines has been a huge scientific success,
neithervaccine deployment nor application of antiviral therapies, while critically
valuable, will be enough to address the multiple long-term consequences of the
pandemic. The far-reaching consequences across all domains are far from over,
and some will unfold well into the future.

Too many governments reacted to the pandemic as if it was solely an acute
public health crisis, continuing to focus narrowly on health consequences in
their countries, and have tried to put the pandemic behind them. The result has
beenanunevenresponse, with insufficient global solidarity, atendency to short-
term planning, and too little consideration of the broader impacts on societies.

We make recommendations across several action areas which if followed should
help mitigate future risks. These areas cover global equity; understanding
risks; trust and public mobilization; science diplomacy; capacity development
for science advice and resilience building; multilateral system reform; and
investmentin policy learnings.

Key messages

The pandemic has affected every society and is truly a global crisis. Policy-
makers have focused predominantly on national solutions. However, a global
crisis requires both global and regional cooperation and solutions, in addition
towell-thought-through national and local responses. Pre-existing inequalities
shape and are magnified by every major crisis, as has been well demonstrated
by who was most affected within and between countries during the pandemic.
Policies and strategies adopted to respond to a crisis can exacerbate inequalities
or potentially help mitigate them.

While the pandemic has evolved from an acute to an endemic phase, this does
not mean that its direct risks are over. The potential for further acute phases
arising from viral evolution remain. Furthermore, although the pandemic will
continue to affect every aspect of social, political, economic and diplomatic life,
many decision-makers continue to take a short-term perspective, neglecting
the potentialimpact of their decisions on non-health-related policy domains far



intothe future. Indeed, theimpact of the acute phase of the pandemic will be felt
across a lifetime for some communities and many individuals.

This report provides a template for policy-makers and experts to consider
their local decisions in a wider context. It highlights the types of decisions that
might lead to better and more equitable outcomes and illustrates the complex
interactions between these decisions.

The future of the pandemic and its consequences will depend on policy and
societal decisions taken today that will influence the course of the pandemic
and mitigate or aggravate its impacts.

Recommendations

1. Globalandregional cooperation are essential as acore component of seeking
remedies and ongoing protection. Current shortcomings in the multilateral
system, highlighted by the handling of the pandemic and in the sharing of
virus-related data, bring to the fore the need for reform in the way major crises
are handled. This is especially the case given the need to navigate through
COVID-19 while facing multiple risks related to climate change, geopolitical
tensions, food security and other areas.

2. While international cooperation is essential, pandemic responses must
respect national sovereignty and be effectively organized within each
country. Accordingly, governments must look to strengthen their domestic
crisis management and public health systems. Donor countries must be
prepared to assist.

3. Divergent levels of development have a major impact on how countries are
affected and can respond. Inequalities within a society determine which
communities and individuals are most affected in a crisis such as the
pandemic. Inturn, the crisis will magnify such inequalities. These differences
must be considered in crisis management and planning the recovery.

. Toaddress the widening inequalities that have resulted from the pandemic,

governments need to focus on ensuring that the benefits of any future
economicrecovery are widely shared. This meansinvesting in several areas
of overlapping impact, including inclusive governance; the acceleration
of international mechanisms to ensure high-quality therapeutics for
low-income countries; elimination of the digital divide in education; and
mitigation of social isolation arising from the pandemic through mechanisms
forengagement across society.

. Governments must review and reframe the way they assessrisk, integrating

it more formally and transparently into policy development. Transdisciplinary
thinking and afocus onresilience are required both before and during a crisis
to increase preparedness for and resilience to a wide range of disasters,
taking into accountinterconnected risks and cascading consequences.

. Governments must prioritize building and maintaining trust, seek to

reduce affective polarization, help strengthen societal cohesion, and foster
cooperation and resilience. Community engagement should be a central
activity in preparedness plans for pandemics and other crises, with a diversity
of views heard.

There is a need to address the challenges of disinformation broadly, and to
strengthen pluralistic science advice systems, thereby enhancing the ability
to protect societies from risks. This means promoting trust in science and
contesting the political weaponization of distrust in science by both state and
non-state actors — for example in promoting vaccine hesitancy.

. Many countermeasurestoacrisis such as a pandemic are likely to engender

controversy and resistance in some quarters. Inequalities make susceptibility
to disinformation and rumour more likely. Policy-makers need to consider
theimpacts (both positive and negative) on different groups within a society
when they introduce any measure for mitigation or prevention as well as
looking at the aggregate effects on their population. The increased divisions
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9.

insome societies based onidentity and emotion (affective polarization) can
lead to the misuse of science to support particular views, thus diminishing
trust in science and limiting the response.

Asinany compounding and complex crisis, the impacts and actions needed
are not restricted to one domain of public policy such as health. Balancing
the complex interactions between health, economic and other dimensions
requires pluralistic inputs into decision-making and clear communication
to the public of the rationale for decisions made. As the response to crises
such asapandemicevolves, theinputs needed for decision-makingin each
phase change. As much attention must be given to planning for the change
in prevention regimes (e.g. removal of travel social restrictions) as to their
imposition.

10. Thereis aneedto continue toinvestin research and development (R&D) for

the public good.

11. The United Nations (UN) system, both centrally and through its specialist

12.

agencies, should develop a more integrated approach to science and the
science—policy nexus so that challenges can be overcome by working
towards common goals.

Policy learnings at the local, regional, national and international level must
be increased through systematic and honest evaluation of what went well
and what went badly before, during and after the acute phase. This will aid
in developing better mechanisms to address future risks.



BACKGROUND
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In 2020, the International Science Council (ISC) initiated a study that led

to the first edition of this report, which was published in May 2022.' That
report had two parts. Part 1set the scene by outlining three plausible

scenarios over afive-yeartime horizon that could conceivably emerge from

the pandemic’s cascading impacts, considering the degrees of effective

vaccination, viral evolution, and policy interactions and uncertainties that
may affect outcomes. Part 2 provided recommendations on how the global

community can prepare for the future by mitigating the impacts of COVID-
19 and addressing other existential crises that we will inevitably face.

The report development was overseen by an ISC-appointed panel of 18
geographically diverse experts in public health, virology, economics,
behavioural science, ethics, sociology and other areas, supported by high-
level observers from the United Nations Office for Disaster Risk Reduction
(UNDRR) and the World Health Organization (WHO) (see Appendix llI).

In Phase 1, from March to November 2021, the Oversight Panel and its
technical advisory and project management teams undertook over 150
consultations with a diverse range of experts in a variety of geographical
contexts with the aim of outlining the drivers and possible outcomes of
the pandemic over afive-year horizon.

In Phase 2, from January to April 2022, a further 17 international policy
experts participated ininterviews or responded to a questionnaire in order
to identify key lessons and implications across each policy domain. This
was followed by an expert workshop to integrate the diverse perspectives
and develop recommendations that would have the most positive impact
on ending the pandemic and increasing resilience to future crises.

The global experts engaged in Phase 10of this project identified 53 critical
factors that could most significantly impact the long-term outcomes of
the pandemic. Some were already prioritized by certain governments, the
private sector and multilateral actors. These include vaccine and antiviral
supply and access, biosecurity preparedness and response planning, and

the surveillance of emerging viral variants of concern, along with other
public health and social measures to control the pandemic.

Overwhelmingly, however, the conclusion was (and remains) that many
of the factors that will have the most significant impact on societies over
the long term (five years or beyond) continue to be relatively overlooked
or not prioritized sufficiently by many governments or by the global
community. These include policies to improve fundamental government
services such as public health system capacity, the provision of care
for vulnerable populations, the state of education systems, and access
to mental health services. Other critical factors include the spread of
mis- and disinformation — particularly on social media — geopolitical
opportunism, poor accessto capital markets for low- and middle-income
nations, the weakening of the multilateral system, and loss of progress on
the Sustainable Development Goals (SDGs).

This second edition focuses on the lessons from the pandemic for the
policy community at every level, from local to global, and thus is restricted
to a revised Part 2 under oversight of the same expert committee. The
hope is that this report will assist in improving outcomes and provide
lessons for other global emergencies.



THE PANDEMIC CONTINUES
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10.

1.

Through the third year of the pandemic, the SARS-CoV-2 virus, as well as
the societal response to it, have continued to evolve. All countries have
now accepted the inevitability of it becoming an endemic viral infection.
Yet it remains rather new to the human host, and it cannot be assumed
thatits future evolution will be ina more benign direction. Certainly, since
the Omicron variant and its many subvariants have emerged, the general
nature of the infection has changed, due partially to the virus itself, but also
to public health vaccination strategies, therapeutic development, and the
nature of policy responses in different countries.

At the time of writing (March 2023), the acute pandemic emergency is

generally receding, as widespread immunity (both natural and vaccine-
induced) reduces severe disease to levels which are more manageable, at
least where there are functioning health systems. COVID-19 is spreading

less often in waves, primarily because there has not been a new variant of

concernin 2022 - just variations of Omicron. Chinais the exception, due

to social restraints having been recently withdrawn in the absence of a

broadly based vaccination programme.

The mutations present in the Omicron variant and its sub-lineages
including the current XBB variant have greater capacity to escape the
immune response induced by the first-generation vaccines, thereby
reducing their effectiveness. In addition, the protection conferred by
monoclonal therapies is no longer effective, increasing the need for
antiviral treatments such as Paxlovid.

This has majorimplications. Simple and effective preventative regimes will
be needed, for example a single annual vaccine. Until a universal vaccine
is available, updated vaccines will be required to be developed for the
prevailing strains, as is the case for influenza vaccines. Secondly, older
people and others at high risk who become infected must have access to
antiviral therapies where they have been shown to be effective at an early

12.

stageintheirillnesstoreducethe likelihood of requiring hospitalization or
intensive treatment. The global community must work to ensure equitable
access to effective antiviral therapeutics and vaccinations as they evolve.

‘Long Covid’ remains poorly understood and its management uncertain.

Butthe evidence suggests that it will be a significant long-term burden on
some individuals and society. Clinical research focused on its definition,
but diagnosis and management must be a priority.



GENERAL OBSERVATIONS
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This section summarizes some of the major policy implications of the
pandemic. A central lesson is that there is an elevated risk of significant
policy failure when major crises and emergencies are addressed through
arather narrow lens.

The first edition of this report illustrated the systemic nature of the
COVID-19 pandemic, and how action or inaction in one policy domain
has consequences that ripple across many others. Its long-term and
multidimensional consequences illustrate how complex crises have
implications for virtually every domain of domestic and international
policy-making.

Such an analysis suggests the actions that are needed at both national
andinternational levels to achieve the best possible long-term outcomes
from this pandemic, to ensure a better preparation and response to
the next pandemic, and the implications for other global crises. In this
second edition we summarize the key lessons and implications. We
highlight considerations that governments, international agencies,
non-governmental organizations (NGOs) and civil society must consider
as the pandemic evolves, and in preparing for subsequent crises. The
scientific and diplomatic communities will continue to have significant
roles, along with others whose cooperation will be necessary for achieving
better outcomes over the long tail of this pandemic, and in preparing for
other crises the world will inevitably face.

By exposing vulnerabilities and blind spots, crises uncover the potential
forchange and forreorganizing priorities. Such situations paralyse some
actors while empowering others: they can simultaneously reveal large
gaps in competence and mobilize previously untapped capabilities.
The pandemic crisis could therefore be taken in either direction — as an
inflection point to implement better policies, make better decisions and
inspire genuine cooperation, orto further divide communities and nations
—withripple effects on otherissues of governance of the global commons.
Unfortunately, this situation has been further confounded by the war in

3.1

17.

18.

19.

20.

Ukraine and a more complex and unstable geostrategic and economic
milieu, which further compromises global cooperation.

Lessons for global equity

Global inequity continues to have a central and cascading impact on
implications of the pandemic, as well as being exacerbated by it, and on
the effectiveness of efforts to contain or recover from COVID-19.

Agenda 2030, as encapsulated in the SDGs, was subscribed to by
every member of the United Nations (UN).? It aimed to advance not
only environmental sustainability, but also human, social, cultural and
economic development, peace and justice. Although much progress
was made in eradicating the most extreme poverty overthe 10 years prior
to the pandemic, great inequality remains and is again growing as the
multilateral space becomes more fragmented. Both the pandemic and the
war in Ukraine have compromised food security worldwide, hitting those
countries with high reliance on staple food imports particularly hard.-"

This inequality was clearly demonstrated during the pandemic, both
between and within nations. Low-income countries were generally far
more negatively impacted by the pandemic than were the high-income
countries.®® Although health systems were overburdened around the
world, including in middle- and some high-income countries, the limited
progress in improving public health in low-income countries meant that
their health systems became even more rapidly overwhelmed, prolonging
the health crisis and all its cascading impacts.”®"

Further, even in high-income countries, the impacts on individuals
were unevenly distributed, with minorities and socio-economically
disadvantaged people, as well as women (who do most of the care work),
at greaterrisk.>®* This has exacerbated inequalities within societies, with
political and social consequences.



21.

22.

23.

24.

While high-income countries have greater capacity to return to
pre-pandemic levels of economic activity than low-income countries, all
are compromised by continuing macroeconomic drivers of inflation and
recession. Low-income countries are at a further disadvantage because
of their lack of fiscal flexibility and capacity to implement stimulus and
social support packages. The net result is a widening of inter-country
globalinequality.

More rapid rates of recovery and of economic growth for low-income
countries will depend, in large part, on their governments being able to
expand expenditures. These countries, therefore, need enhanced access
to global credit markets.

The commitment and capacity of the multilateral system to respond to

or prevent this worsening inequality has been suboptimal. Geopolitical

issues complicated the response at some levels, and almost three years

since the pandemic emerged there remain ongoing debates about
technology and therapeutics transfer from the Global North to South,
and afailure torapidly progress towards a pandemic treaty or review of the

International Health Regulations (IHR). Little real progress has been made

on addressing the deficits that were clear in the IHR, and in the COVID-
19 Vaccines Global Access (COVAX) and the Access to COVID-19 Tools

Accelerator (ACT-A) mechanisms. These remain less than fully effective

as ways of managing a global response.

Asthe pandemic continues to evolve, new vaccines and new therapeutics
will be needed, and vaccine coverage will remain central to reducing the
longer-term impact of the pandemic. While some progress has been
made in developing vaccine production capacities in the Global South,
intellectual property regimes and related issues will limit progress.
Nonetheless, access to high-quality and effective vaccines is likely to
remain highly uneven.

25.

26.

27.

Theissues of access to effective antiviral therapies and their appropriate
use (which generally requires use early in the infection) are yet to be well
resolved not only in low-income countries but in many high- and middle-
income countries.

While inequalities of access to science and technologies persist, responses
tothe pandemic and future crises willalso be uneven. Inaninterconnected
world this hinders recovery for all. Unfortunately, the war in Ukraine and
conflicts elsewhere have added additional burdens of acute refugee crises.
Political barriers, rising geopolitical tensions, conflict and policy diversion
can only compound and complicate recovery, and the lowest-income
countries willindirectly be those most affected outside the conflict zone.®
Atthe sametime, instability and conflict in other areas remain athreat to
equitable pandemic recovery.

Low-income countries not only have limited health system facilities, health
workforce and public health capacities, but their situation is exacerbated
by relatively weak policy responsiveness and governance capacity. Indeed,
effective within-country distribution and administration of vaccinesis now
at least as big a problem as obtaining the vaccines and is more difficult
to solve. Efficient within-country administration capacity building is
urgent, andinternational agencies such as the World Bank, United Nations
Development Programme (UNDP) and other financial and development
agencies must take an active partner role in this. The risk of neglecting
thisneedis adeepening of already existing disparities in health, economic
and social development.

17
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28.

29.

30.

Balancing the cost of prevention and mitigation measures against other
healthcare and social priorities is a challenge for every country, and is
acute for those with the least resources. Not all countries were affected
equally by the pandemic and many low-income countries faced other
major health challenges (e.g. malaria). Policy-makers have responsibility
to determine priorities for their own populations, and as they do so should
beinformed by the evidence and cognizant of their obligations to engage
with the multilateral system in the case of infectious outbreaks.

Nevertheless, changing the trajectory of this pandemic and future ones
requires continuing and accelerating efforts to ensure high-quality vaccine
and antiviral therapeutics accessto low-income countries. Manufacturing
capacityis gradually being established in low income countries but major
intellectual property and trade barriers have been inhibitory. Forexample,
non-proprietary access to mRNA vaccine technologies has been limited
and slow. Only very recently has the globalmRNA technology transfer hub
initiative," in partnership with WHO, the Medicines Patent Pool, ACT-A/
COVAX, the African Union, and the Africa Centres for Disease Control and
Prevention, granted six African countries (South Africa, Egypt, Senegal,
Kenya, Tunisia and Nigeria) access to the technology to establish mRNA
vaccine production capability. Such solutions should ensure that this
global public goodis supported, while allowing the private sector to have
a fair but not excessive return on theirinvestment.

Even if the lingering health crisis can be brought under control, under-
resourced, low-income countries will be compromised interms of broader
aspects oftheir health system, and in economic recovery, with less ability
to afford the income support schemes that have allowed high-income
countries to jump-start their economies. The challenge will be to use
the pandemic ‘reset’ to focus on equitable distribution of the benefits of
economic recovery, rather than allowing the gap to widen.

31.

Heads of government must commit to and invest in several critical areas of
overlapping impacts. Thisincludes recognizing the importance of better
and inclusive governance, addressing corruption, embracing trusted
relationships with civil society, and progressing aspects of Agenda 2030
that have been stalled by the pandemic, and which are discussed in Part
1ofthe first edition of the report.



NATIONAL AND SECTORIAL LESSONS
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32.

33.

4.1

34.

35.

While a multilateral responseis essential in apandemic, sotoois national
sovereignty, which must be respected. The capacity for evidence-
informed decision-making at the national level must be enhanced in all
countries irrespective of their state of development.

Mitigation and prevention decisions are primarily made at the national level

and inevitably require trade-offs. Many countermeasures to a pandemic

are likely to engender controversy and anger or frustration within some

element of asociety. Objections arein partrooted ininterests, butalsoin

inequalities as well as political polarization. The challenge for the policy-
makeris howto evaluate the likely impact of different measures on different

stakeholders or sectors of the community and consider these as well as

the aggregate effects on the whole population.

Lessons for public health systems

Countries must prioritize and dedicate domestic resources and recurrent
spending toimprove the capacity and preparedness of their public health
and health systemsin general. In every country, the capacity of the health
service was often the most important determinant of governmental
responsestothe pandemic, forexamplein determining whentoimplement
lockdowns or other restrictive measures. Everywhere, even in countries
with advanced public health systems, the health sector came under
considerable strain (and in some cases are still under extreme pressure).
Depending on how the pandemic evolves in the future, and if again it
overwhelms health systems, governments may need to resort to harsh
and economically and socially damaging measures.

In the short term, the reserve capacity within hospitals and clinics has,
and will need to continue, to scale up to cope with the demands of parallel
surges of infectious admissions every winter, from seasonal SARS-CoV-2,
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influenza and respiratory syncytial virus (RSV). Public health services
should be prepared to deal with the potential of needing to administer
repeat vaccinations as new strains emerge.

Inthe longerterm, to be better prepared for major health crises, investment
insurveillance systems and laboratory infrastructureis critical, asis having
emergency funds that are kept aside or made available, in every country,
forresponding to future pandemics (including funds for surveillance and
research).”®

The pandemic clearly exposed the need to continue to promote investment
in basic healthcare infrastructure. It demonstrated how important
vaccination can be inthe management of an emergentinfectious outbreak,
andthatitis notonly the accesstothe vaccinethatis critical, but also the
capacity to distribute the vaccine safely and have sufficient pre-trained
vaccinators. Cold chain distribution creates additional challenges.

In public health emergencies as in other crises, trusted and transparent
communicationis essential. The challenges of confused and manipulated
information or dealing with rapidly spreading conspiracy memes are a
reality of the modern world. Public health authorities, governments and
academia needto be prepared to confront these issues from the outset.

Countries and communities that were already vulnerable prior to the
pandemic were least able to cope with the impacts of a novel and rapidly
spreading infectious disease. At the same time, the pandemic also
exacerbated inequalities in other areas of health, both withinand between
countries.

The diversion of resources to control viral outbreaks disproportionately
affected populations that were already at higher risk of chronic disease
andill health due to poor access to healthcare.



41.

42.

4.2

43.

44,

Mental healthissues haveincreased in every sector of the population, but
again, disproportionately so for young people in education, and those
facing disadvantages from poor housing and overcrowding, disrupted
food security, precarious employment, and other factors.'®-2 Lockdowns
disrupted normal social support systems and exposed women to greater
risks of domestic violence.”®™ The residual impacts on mental health will
be particularly severe for those who have the least access to support
through counselling and other services. This will be even more so forthose
whose food and income security are even more precarious as a result of
the pandemic.

Mental health has long been the poor cousin of other health challenges.
Investmentin all dimensions of mental health support, particularly at the
community level, is key. This requires an integrated approach between
health and other social care authorities and inclusion of community groups
and NGOs in identifying locally effective strategies.

Lessons for the education sector

Most countries experienced severe disruptions to their educational
systems. Thedigital divide was manifestin every country including high-
income countries, conferring a further disadvantage on children and
adolescents who did not have adequate digital access. Moreover, digital
pedagogy remains poorly developedin many areas, eveninthe third year
of the pandemic.

Mental health problems were already rapidly escalating for adolescents
priortothe pandemicforavariety of reasons. The impact of the pandemic
has compounded the situation.?"??
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Students in the later years of schooling and entering tertiary education
have been particularly badly affected. Many young people abandoned their
education, and even now levels of truancy and education abandonment
remain much higher than prior to the pandemic emerging in 2020.24-27

Many studentsin low-income situations had to choose between education
and supporting their families in whatever way they could. Given this
level of disruption, there is a need for educational policy to address the
disadvantage that could accompany this cohort for many years as they
try to enter the workforce.

Lessons for the care economy

Countries with well-developed social care systems, mainly advanced
economies, foundthatthey had torespond rapidly during the acute stages
of the pandemic, though even those systems often fell short, placing an
increased burden particularly on women in households.?® More flexibility
will likely be neededin future as the sequelae of the pandemic play out, with
unequal recovery, ongoing mental health concerns and related issues in
vulnerable groups.

Where social care systems are underdeveloped, lessons learned from the
pandemic merit reflection. The pandemic fractured social relations in all
categories of the population. Women were particularly adversely affected
by the additional burdens placed onthem. Lockdowns also exposed them
to a greater risk of domestic violence.’®'* In addition, the consequences
for the young were particularly dire as they had much reduced social
contact at the time of their lives when such contact is so essential to their
development, both social and economic.
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Otherinformal sector workers were also severely impacted, and countries
where the informal economy provides livelihoods, particularly for women,

were particularly set back.

The lack of family and community contact and fracturing of social networks
has many adverse social and economic consequences. Governments and
NGOs need to develop new policies and provide resources to mitigate the
social isolation and alienation arising from the pandemic to facilitate the
rebuilding of social networks. To develop effective policies, governments
and NGOs should set up institutional mechanisms for engagement and
dialogue with society, including the young, to ascertain their social needs
and what can be done to meet those needs.
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Understanding risks

A particularly important lesson arising from this pandemic is that its
causes and consequences are globally systemic, and all policy spheres,
especially at the national and subnational levels, are impacted by nearly
every decision made in the effort to contain or mitigate the damage.
The goals of any intervention should be clear, as well as the foreseeable
spillover effects. This requires pluralistic perspectives from the outset
to avoid decisions being inappropriately focused on one domain (e.qg.
health) without fully comprehending the broader implications. A clear
andtransparent whole-of-governmentresponseis needed, whichinturn
requires a multiplicity of expertinputs into decision-making.

Addressing the systemic nature of risk requires transdisciplinary
thinking and systems thinking both before and during a crisis, in both risk
assessmentand communication. For pandemics, this means thinking about
interconnected risks and consequences far beyond impacts on health.

To make the best possible decisions to mitigate risks, policy-makers
need to understand the broad risk landscape. Scientists and experts
likewise need to understand how policy-makers hear and respond to risk
information. The challenge is how to ensure that risk advice, with all its
uncertainties, is not ignored or underplayed. This is an issue of direct
relevance to other existential risks such as climate change.?®

Indeed it is clear that even in those countries with apparently good risk
analysis capacities, the full range of risks associated with a viral pandemic
had not been adequately appreciated. There was a policy or political
overconfidence in the ability to respond, indicating a gap between risk
assessment processes and their integration into decision-making. The
gap likely reflects arange of cognitive and political biases that are equally
obviousinareas such as climate change. This highlights an area requiring
attention to improve how risk analyses can be incorporated into policy
processes.%°
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In many cases, identifying very specific risk scenarios might be
counterproductive, because events never unfold precisely as imagined.
This has implications for how national risk registers are developed and
used in national security systems, and how the risks they outline are
understood by the public.

The risk of a pandemic arising from a novel zoonotic pathogen was well
recognized before COVID-19 emerged, but very few countries, aside
fromthose that had been exposed to severe acute respiratory syndrome
(SARS), had a broad enough understanding of the responses that might
be necessary. Many framed their initial responses around presumptions
based on previous influenza episodes and, as we have all now learned, a
novel zoonotic virus entering the human host does not respondinthe same
way as a virus that is well adapted to our species.

The pandemic has made evident the critical importance of global early
warning systems for biological events that spread beyond national borders.
A ‘One Health’ approach should be adopted.® Some aspects of such a
system would be generic, and able to pivot to differing circumstances, such
as the emergence of novel pathogens like SARS-CoV-2. For this and other
viruses, investment in global genetic surveillance for new and emerging
variants is critical, with data to be made publicly available, and rapid
detection supported by access to laboratories. Critically, countries in the
Global South need to have the resources that they require for surveillance.

Focus on consequences, not just specific risks

It is not possible to identify all possible risk scenarios; as a result, a
resilience-focused strategy favours generalizing consequences and
preparing for them without a narrow focus on the specific cause.®? This
fosters the development of response capabilities that are agile and
mindful of previous blind spots. Numerous disparate events canresult in
asimilararray of social, economic and public safety concerns and, indeed,
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preparing for various forms of disruption rather than focusing on specific
causes can help to bolster societal resilience to the many challenges we
are likely to face in the future, including other pandemics.

This does not dismiss the importance of pandemic preparedness as a
critical exercise. However, the preparation needs to consider how to be
agileinthe face of different types of pathogens (e.g. viral, bacterial, fungal,
biowarfare), including completely novel ones with the capacity to evolve
rapidly, as SARS-CoV-2 has demonstrated. Preparing only foran influenza
pandemic left many countries at a loss when confronted with a novel
coronavirus that behaved quite differently from influenza viruses. Many
countries and indeed the global system were not prepared for such a
rapidly evolving pandemic, despite many expert warnings. The IHR and
associated advice were found wanting and not appropriate for the context
of a highly globalized and interconnected world.

Attentivenesstothe likely cascading consequences of any specific risk (e.g.
to the environment, food systems, supply lines and trade) is critical, not
only sothatthe correct breadth of expertiseis broughtin, but also sothat
the potential mitigations and responses can be prepared. Hiddenimpacts
needto be explored with an extended peer community, including citizens.
Such awarenessinthe public sphere also helpsto bolsterresilienceinthe
face of future uncertainty. It should be emphasized that all parts of society,
including the policy community, the private sector, the science community,
academia, NGOs and the media, have a vital role to play.%3

Crises evolve overtime and the inputsinto decision-making must change
as the event unfolds. This may be quite significant at the time of critical
phase changes in regulations (e.g. travel restrictions), public health
recommendations (e.g. school closures) and clinical practice (e.g. use of
antivirals). For example, transitions in prevention regimes from high levels
of social restrictionto opennessisitself a process that policy-makers need
tounderstand, planand manage to avoid unintended consequences (e.g.
super-spreader events).
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A wide range of disruptions, from pandemics to natural hazards to wars
and terrorist activity, have critical consequences. Risk assessments and
crisis management advice should consider how a range of cascading
impacts can be handled. This needs to occur before an event transpires,
and such questions need to be continually revisited as the crisis evolves,
to help ensure that hidden impacts are not left to amplify.

Preparing fora broad range of risks mustinvolve the whole of government
in exercises and simulations to increase preparedness for all kinds
of disasters. Doing so not only addresses the need for action and
improvements to tackle potential problems, but importantly, provides
anincentive to politicians to act outside times of crisis. Such explorations
should also involve the private sector and civil society, for they too must
be prepared. For thisreason, risk assessments should be made public.

Involving the public in thinking about risks also provides an opportunity
for people to articulate what they care about most and wish to safeguard.
Thegoalisto nurture arational, science-based sense of risk that will also
create an understanding of public expenditures and policies, and not to
generate fear. Deliberative processes allow the public to interact with
experts and build consensus for collective decisionsinrisk preparedness
and mitigation investment. This can be supported by science advice
mechanisms established at city levels that can help the public to
contextualize broader risks to local circumstances.®*

The boxes below illustrate the type of questions that might frame a
pre-emptive risk analysis, the responses to a variety of risks and how we
frame such responses at national and global levels.
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AT THE NATIONAL LEVEL BOX1
In preparing the response system:
« What expertise needsto be accessible?

1. Ensure a plurality of expertinputs.

2. What data and information are needed?

« What precautions needto bein place: training, regulatory, resources,
infrastructure, etc.?

» Isthere aclear understanding of how decisions will be informed
and made?

« Arethereappropriatelinksin placetoregional and global authorities,
agencies, and scientific and other expertise that can assist in the
event of a crisis?

In considering the full range of possible impacts:

« Public health: Can essential health services be maintained in the
face of a range of different events? How can impacts on mental
health and wellbeing be minimized and managed, considering
the varying needs of different sectors of the population? How can
continuity of care services be maintained?

» Foodinsecurity: Whatis neededto secure food supply chains from
arange of disruptions, and how will vulnerable communities be
reached?

» Supply chain vulnerabilities and disruption in trade: Can access to
essential goods and services be assured?

» Economic disruption: What business sectors are most vulnerable
to disruption, and how can business continuity be supported or

enhanced? How can the informal economy be made more resilient
and those engagedinit supported?

» Socio-economic precarity of individuals and communities: How
will the vulnerable be reached? Is the social safety net sufficiently
robust?

« Educational disruption: How can the impacts of likely educational
disruption be minimized?

« Infrastructure failure: What are the plansin the event of failure of one
or more elements of critical infrastructure?

« Environmental risks: What potential environmental impacts can be
foreseenfromarange of infrastructure failures, industrial accidents
orotherincidents, including those that are secondary to othertypes
of events (e.g. natural hazards, terrorist attacks, armed conflict or
negligence)? How might these be mitigated?

Interactions beyond the role of the state:
« Whatistherole ofthe private sector, and other components of civil
society?

« How can the public best be kept informed about the basis of
decisions that affect them? How can citizens be better engaged in
co-creating solutions?

» Howcantheinstitutions of state avoid compromising trust between
citizens and governing bodies? How can trust be sustained? How
candisruption to social cohesion be minimized?



AT THE REGIONAL AND GLOBAL LEVEL BOX2

Pandemics and other global crises require pre-emptive recognition

of the need for global cooperation in sharing data, information and

technology. The instruments for sharing should meet several criteria,

including:

Ensuring that the operating mechanisms of multinational agencies
and relevant international agreements allow them to meet their
obligations and expectations with minimal political input that may
override public need and technical advice.

Ensuring that multilateral agencies are well connected and have
accesstoappropriate expertinput.

Ensuring that national interests do not undermine the need for a
coordinated global response.

Recognizing that all countries can have a voice and that mitigation
and recovery require an effective multilateral system.

Ensuring that multilateral arrangements and policy and advice
frameworks are fit for purpose and enable a rapid response.

Consideration of other factors such as geopolitical tension that
might amplify the threat of conflict during a crisis.

Ensuring equitable global reach for vaccine and therapeutic access
and avoiding or counteracting geopolitical gaming.
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Reframe long-term risks around actionable
measures to address acute needs

Humans are much better at responding to an acute crisis than to one
that develops slowly. Things that have not yet happened or slowly evolve
over a long period of time tend to lose their urgency. This has been
particularly true for climate change and has been demonstrated in the
long-ignored risks of a novel zoonotic pandemic. Government spending
prioritizes short-term problems that fall within an electoral cycle, or in
more autocratic countries, the interests of those in power. Though the
longer-term risks may be appreciated, they are not generally prioritized.

Further, there is generally little political reward when investment in
prevention is successful because the counterfactual of crisis avoidance
is not usually appreciated by the public.?° It may be possible, however, to
reframe some of these longer-term chronic challenges into more acute
challengesthat are more readily actionable. Forexample, investmentinan
integrated health data management system which could be used for both
managing health system resources and real-time disease surveillance,
with afocus oninfectious disease managementin the event of an epidemic
or pandemic.

Goingforward, governments should transparently review and reframe the
way they assessrisk and integrate it more formally into policy development.

Remain vigilant to other existential risks and
prioritize sustainability

Inthe face of a catastrophic crisis such as a pandemic, itis easy toignore
many issues that cannot compete with the immediate crisis in people’s
minds. However, governments cannot lose sight of the need for continued
surveillance against future threats. Thereis noreasonto believe that other
crises cannot emerge simultaneously.
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Climate change continues to progress without regard for the COVID-19
pandemic. The pandemic, along with ongoing geostrategic conflicts
and their economic and other impacts, have in general diverted
the international community’s focus from, and progress towards
sustainability. The latter cannot wait, despite difficulties in coordinating
international efforts and domestic political barriers. There have been
many callstoincorporate the sustainability agendainto any ‘reset’ of social
and industrial policies in the wake of COVID-19.

The war in Ukraine and the accompanying overt failure of the multilateral
systemto maintainarules-based approachtointernational relationshipsis
astark reminderthat world leaders and international organizations cannot
afford to lose focus on conflict resolution and international cooperation.

3
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Trust and public mobilization

Governments must prioritize trustworthy decision-making and access
to reliable information, particularly when asking the public to undertake
difficult measures in a crisis.®®*-% |rrespective of the form of government
and the state of economic development, a nation cannot thrive without
a cohesive approach to managing a crisis, which necessarily involves
actions by citizens.

Social trust and social capital — that is, the ability of people to work
together for common purposes — are critical in pandemic situations and
other emergencies that require difficult or uncomfortable actions by
citizens. States need to build a stock of social capital in peacetime, so that
this can be drawn upon in times of crisis. Social capital is based on trust
and trustworthiness, transparency and lack of corruption, inclusiveness,
and the provision of social infrastructure and support. High social trust
strengthens societal cohesion and fosters cooperation and resilience.*%#

Those countries with higher perceived levels of social cohesion before
the pandemic were able to convey messages of solidarity in the face of
hardship and had more success at keeping casualties low. Yet in many
cases, colonial histories and discriminatory practices towards migrants,
ethnic minorities and the like meant that social trust did not embrace the
whole of the population.#?

Trust is a two-way street: governments and public health officials also
need to trust the public, and not implement overly restrictive rules that
can convey a disdain for the ability of citizens to think for themselves
and take sensible actions for their own safety and that of others. Overly
paternalistic rules do not engender citizens’ faith in leaders, and can
backfire, degrading social cohesion.
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Indeed, in some cases a lack of understanding or appreciation of
the damaging effects of social isolation and other measures created
dissonance between government directives and local community
perspectives about how to protect themselves from harm. Such a
disconnect leads to loss of trust, creating a feedback loop that reduces
compliance with actions that are aimed to benefit society as a whole.

The politicization of science and expert inputs is harmful to institutional
trust, and therefore hinders cooperation and collective action. Both
politicians and scientific experts must take responsibility for how expertise
is used and conveyed to support public trust in decision-making.

The importance of transparent decision-making
and information flows

As with most crises, at the start of the pandemic important and urgent
decisions had to be made based on very limited information and data,
and in the face of much uncertainty. With only very crude models and
incomplete knowledge, decision-makers claimed to be ‘following the
science’, but this phrase was frequently misused. Both they and the
science community needed to be clear about what was known and not
known, the uncertainties that existed and that the initial strategies were
provisional, and that responses would need to evolve as knowledge
improved.

Although some strategies changed based on evolving knowledge of SARS-
CoV-2 biology, transmission and disease characteristics, in many cases
decision-making seemed to be based less on science than on ideology,
public pressure or vested economic interests. Thus, some political leaders
failed to take unpopular measuresto control the spread of the virus within
their borders, discounting science in favour of intuition, and in doing so
exacerbated risks for both their own countries and others.
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At othertimes, adominantfocus onthe public health perspective created
conflicts with the social and economic domains. Governments were not
always well prepared to explain the trade-offs needed and to explore
and communicate the justification for their decisions. The result was
growing tensions between policy-makers, experts and sections of society,
which in turn affected the quality of decision-making. A focus on those
elements that sustain institutional trust (i.e. trustin government) and trust
inscienceis key to reducing such conflict and allowing for better decision-
making as a crisis evolves.

Inconsistencies and changes in strategies are almostinevitable in trying
to manage acomplex crisis that continues to evolve. But equally, decision-
makers need to be clear about the basis on which their decisions are
being made — either to hold fast to a particular strategy or to shift its
direction — and to assure the public that a broad range of factors and
expert inputs have been considered. Incorporating expert knowledge
from awide range of disciplines into policies and decisions from the start,
including sociological, anthropological and ethnographic expertise, is key
tounderstanding the social context and possible responses.

Thereisagenerallesson here: all crises are complex and multidimensional.
The pandemic showed the challenge of balancing among healthcare, social
care, economic costs and individual rights. It is important to recognize
that the point of equilibrium between these potentially conflicting needs
will change as the crisis evolves. Economic costs that are acceptable
at one stage in the pandemic may not be acceptable at another stage.
While it may be difficult, it is essential that governments enhance their
ability to communicate honestly about the complex trade-offs they face
in balancing competing values and interests when making decisions
during acrisis. Only through such transparency can trust between citizens
and government be sustained. This is true irrespective of the nature of
government and the level of economic development of the country.3®
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Moving forward, it will be important to ensure that transparent community
engagement is anchored as a central activity in preparedness plans for
pandemics and other major risks. The public should be engaged as a
central part of all control efforts and not only as passive receivers of
messages. Societies cannot be treated as homogeneous, and the diversity
of their views needs to be heard if there is to be an effective and cohesive
societal responsetocrises.

Mitigate misinformation and disinformation with
planning, policies, regulation and trust

The capacity and willingness of citizens to take a critical and rational
approachtotheinformationthatthey receive has beenthe key determinant
of the effectiveness of their response to the pandemic, be itin complying
with social measures orin accepting vaccination.*? But what is considered
valid information, and by whom, is not straightforward. There are always
unknowns and uncertainties, particularly at the onset of a crisis.3%3¢

Trust in science and evidence-based decision-making has often been
compromised by the prior history of relationships between groups and
individuals and the conflation of expert input with political agendas.
The resulting lack of trust impairs the response to a crisis, facilitating
responses and actions that may not be inthe collective interest but serve
to strategically protect various groups or to advance the interests of
particular parties. It is in these circumstances that the politicization of
science grows, and evidence-based decision-making is impaired.

People are much more vulnerable to misinformation, disinformation
(intentional misinformation), conspiracy theories and rumour when they
are fearful, as many have been throughout the pandemic. It is one of the
major challenges of current times to find a way to address the spread of
disinformation, particularly as new modes of digital communication such
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as ‘deepfakes’ (manipulated videos) emerge.** The evidence is very clear
that eradicating disinformation is much harder than promoting accurate
information.

Disinformation and partisan and vested-interest politicization have
compromisedtrustin science, undermining the ability to manage any such
complex crisis (as noted in Section 6.1). Trustin scienceis not achieved by
scientists exhibiting self-interest or hubris, but rather requires scientists to
be aware of their own limitations and conduct, and it requires trustworthy
science brokers and communicators and quality science journalism.

The way information spread during the pandemic underlined the critical
importance of internet companies and social media. The business models
of many online platforms rely on the attention economy, which seeks to
massively amplify the reach and the frequency of messages and match
audiencesto preferences, thereby fuelling disinformation and increasing
political polarization. Although some countries and companies have made
attempts to redress this, these efforts have largely failed to stem the
tide. Giventhe cascading impacts, amore comprehensive and sustained
approach will be needed as decentralized platforms producing news,
commentary and opinion proliferate.

Governments and the information technology sector will need to
collaborate to find new ways to monitor and mitigate disinformation flows,
while also involving citizens so that various publics and policy spheres
learn to recognize cues and think critically about information sources.**
Importantly, this is not a problem solely for high-income countries — it
affects every society.

The challenge of increasingly distinctive approaches to the digital world
and access to information between the major power blocks and across
countries creates additional problems, particularly when a crisis has
multilateral dimensions. This challenge of decentralized information
production and its distribution via social media and the internet has
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consequential implications for public health and wellbeing globally. It
would be highly desirable, albeit politically difficult, to find an innovative
and collective approach to information flow that may be required to
deal with collective or common threats.*® The subcultures intentionally
manipulating information for disruptive purposes are as dynamic as the
technology itself. This s likely one of the key challenges for society in the
21st century.

Intheinterim,itisimportant that governments have clear communication
strategiesin place before a crisis emerges. These must focus on reliable
and trustworthy communication, with transparency around what is
known and not known, and how decisions are reached under evolving
and uncertain circumstances. It is critical to explain the provisional
nature of knowledge: that science will always be operating on the edge of
uncertainty, but that it allows for corrections as new and betterinformation
comestolight.®

Deciding whetherthe communicator should be a politician, acommunity
leader, orahealth or science expertis context specific, but trustis central
to whether the messaging will be effective. While acknowledging that
every decision has a political dimension, overtly political messaging is
far less likely to be trusted. It is therefore important where possible to
decide onlines of communication and crisis protocols in advance. Because
information now travels faster, with greater intensity and from a broader
range of sources to the public, far greater attention needs to be paid to
this side of crisis management.

Itisalsoimportantforthe science community to practise more progressive
ways of engaging communities with a view to enhancing trust in science.
Among other things, this means moving away from the notion that
science communication is principally about converting perceptions and
behavioursinanaudiencetoanapproachthatis more about recognizing
opportunities to support mutual learning across communities.
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Adapt crisis management approach as the
situation changes

Crisis management strategies must evolve with the situation. While
the system must involve the whole of government from the start,
responsibilities will likely change throughout the crisis, as will the nature
of expertise that will be required. Leaders need to be open to new ideas,
new strategies and new expert inputs throughout the duration of any
crisis event.

In general, leadership needs to be more agile in its ability to pivot in
response to changing knowledge and circumstances, while being as
fully transparent as it can about the scientific and social basis on which
decisions are being made.

Communication approaches must adapt at different stages of a pandemic.
Forinstance, at the very beginning it is often important to communicate
urgently and in a way that is directive. This is not sustainable, however,
as any adaptation in behaviour will need dialogue and negotiation with
communities, which in turn suggests audience disaggregation and
different communication models.

Effective communicationinacrisisrelies onaclearroutetoaccessing the
range of scientific and other necessary expertise. Policy-makers cannot
be expected to be scientific referees. Therefore, structures that support
unbiased and robust evidence synthesis across the range of relevant
(broadly defined) disciplines must inform a brokerage mechanism that
ensures that scientific understanding, with all its caveats, is continuously
availabletothe policy and political community, and to society.*® Similarly,
the brokerage mechanism must ensure that the appropriate inputs are
being gathered, and the need will evolve as the crisis evolves. These should
be regarded as important features of adaptive crisis communication.
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The types of inputs needed will evolve over time, as has been clear over
the evolution of the pandemic. Some countries managed to put together
structures that were effective very quickly; in some cases existing
mechanisms were effective; while in others those structures did not work
for a variety of reasons.*"*® The ability to be agile and pivot rapidly out of
existing structures is critical if new and different types of input are needed.
Because the circumstances of any emergency are unique, the concept of
constructively challenging decisions through ‘red teaming’ advice by fully
informed experts who are not directly managing the crisis has much merit.

Changing definitions of success: beware the
rhetorical power of numbers

Political leaders have been challenged to convey acceptable measures of

‘success’, which foralongtime were largely focused on cases and deaths.

Few countries have articulated what success means overthe longerterm,
other than claiming a return to business as usual (which in the context of
conflict, climate change and economic complexity seemsimplausible), let
alone decided on a strategy to achieve it.

Epidemiological models have been useful in thinking about the possible
trajectories of the pandemic, butin general they cannot consider complex
consequences. Over-reliance on such models as the principal evidence
for decision-making can be counterproductive, and even dangerous in
some circumstances. It is critical to consider how decision-makers and
the public respond to numbers derived from models, which tend to stick
inthe mind as ‘truth’, when oftenthey are only very rough estimates based
onuncertain and often uncommunicated assumptions and limited types of
inputs.®® Whenever models are used, they must be adequately explained,
and not allowed to be politicized or misconstrued by politicians or media
seeking to tell a particular story of success or failure. Nor should they be
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used to generate fear and thus wield power over a nervous population.
Giventheir overallimportance and their use in near real-time conditions,
they should be subject at a minimum to informal but independent expert
peerreview.

Uncertaintyisinherentinallmodelsincluding those derived during a crisis,
and theirinherent imprecision needs to be clearly articulated so that the
data are not misused.

Too many countries apparently took comfortin measuring preparedness
using composite indices such as the Global Health Security Index (GHSI).*°
Thisindexturned out to be highly misleading. Inlate 2019, the GHSI ranked
individual country preparedness for a pandemic, but did not consider
the system as a whole, except to point out that countries that have weak
systemsto prevent, detect or respond to outbreaks thereby increase the
risk of spread across national borders. Yet the GHSI did not accurately
predict how nations would cope with a pandemic, and in fact was wildly
inaccurate, possibly leading to some pre-event complacency onthe part
ofthose nations that ranked highly.

As the pandemic progressed and its broader complexity became
increasingly evident, the multiple impacts on societies needed to be
considered, from the capacity of the health system to cope, to education
deficits, human rights and social protection, inequalities and impacts
on vulnerable populations (e.g. the aged, youth, women), and economic
wellbeing, as well as the wider range of inter-country and regional, gender,
age and national/ethnic inequalities that have deepened. Merely citing
case numbers and deaths as a measure of long-term success will not
convey the range of impacts that will really matter to citizens as they
struggle to rebuild and move forward.

7.3 Plan for science communication, science literacy

104.

105.

106.

and ‘risk listening’

For both decision-makers and the public, a level of science literacy
(understanding probability, risks and cost—benefit concepts) is necessary
to understand COVID-19 data and the rationale behind public health and
other measures. Risk assessments can be difficult to understand and thus
easily rejected or misunderstood. Risk advice, like other forms of advice, is
not forthe purpose of advancing the interests of the communicator, but to
assist the listener (the public or the policy-maker) in making choices. Often
these choices involve trade-offs and investments the policy-maker would
prefer not to make, and which may be politically difficult. The scientificand
expert community needs to reflect on how toimprove risk communication,
soitis better ‘heard’ in this context.3®

Advisors and scientists need to consider how to express uncertainty and
how the policy audience is likely to respond, given the need to balance
scientific rigour with urgency during a crisis, and the fact that the science
is likely to be uncertain and evolving. This is also true of communicating
technical information and risk assessments to the public. A coherent
and transparent link between the evidence, the advice, the range of
considerations and the voice of a trusted communicator is critical.

Underpinning this is improved science literacy, which when adequately
supported provides the public with a better understanding of the nature
of science, including how inferences from what is known will evolve and
change with new evidence, and are always subject to uncertainties and
caveats.®%3” Such literacy not only enhances trust in the use of science
and evidence, butis also animportant defence against disinformation.
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107.

Importantly, there is a need to understand the interplay between the
communication of the relevant data and science onthe one hand, and the
communication of societal and governmental responses to the science
on the other. They are distinct matters given that all policy decisions
extend beyond purely evidence-based considerations. Itis insufficient for
apolitician to state ‘we are just following the science’ when in most cases
other considerations are clearly in play. These other considerations should
be communicated so that the public understands the basis of decisions
made. Otherwise, there is a risk that the science will be politicized and
distrusted. This has important ramifications for how future risks can be
communicated and managed.%°
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8.1

108.

109.

110.

1.

Science collaboration

Science collaboration and science diplomacy need to be prioritized in
times of peace, so that research and knowledge can be promptly and
equitably mobilized in a crisis.

Arguably, science has never been more on display than in the response
to COVID-19. Indeed, international science collaborations involving both
the public and private sectors brought about truly remarkable progress
in vaccine development, which enabled some effective control over viral
spread and reduced morbidity and mortality. It is clear this effort must
continue and expand beyond vaccines into therapeutics, surveillance
and diagnostics.

The central role of science, technology and innovation in responding to
this and other global challenges is generally not in dispute. But there are
lessons to learn from this pandemic on how scientific collaborations can

be most effectively rallied to support crisis management of different kinds.

It will be essential to address the imbalance in global spending on
research and development (R&D) and innovation, which is occurring
overwhelmingly in high- and upper-middle-income countries. Even where
research is conducted in low- and middle-income countries (LMICs), too
much of it is led by funders from the Global North, who set the research
agenda. Given that local knowledge and context is indispensable for
knowledge to be applied in crisis situations, the LMIC community needs
to be adequately engaged in the global scientific endeavour, not only
in relation to information exchange and access to technology, but also
decision-making and prioritization. Unequal access to vaccines and
therapeutics disadvantaged many countries, despite critical efforts by
scientists in those countries to provide information (e.g. South Africa’s

rapid identification of the Omicron variant) and be part of the global effort.

8.2 R&D for public good and benefit-sharing

12.

13.

14.

115.

New and effective tools for global governance are required to support
R&D in areas that generate global public goods such as medicines and
vaccines. These have long been sought but have not been effectively
implemented on a global scale. For such a system to be politically and
financially sustainable, it will require both fair contributions from all and
fair benefit-sharing for all.%'

While there is an obvious need for a fair return on investment for those
private sector companies supporting R&D, this should not foster
monopolistic control. There is a need to consider that their progress
is always partially supported by public good science; rapid vaccine
development, and in particular mRNA vaccines, would not have been
possible without the immense public sector investment in biomedical
research over several decades. Yet the economic benefits of these
developments have remained in the hands of private sector companies.

Itis critical to find a way to get beyond the inevitability that high-income
countries, where the most advanced R&D occurs, will always have far
greater access to needed therapeutics and diagnostics, even though
many zoonoses first arise in low-income environments. Better global
instruments to support vaccine and therapeutic development and scalable
manufacturing capacities, as well as cheap and rapid testing technologies
and diagnostic infrastructure in LMICs, are clearly needed.

It will be important to examine how the science capacities located in the
private sector can best be mobilized in the event of a crisis. The private
sector has expertise in management and logistics, which is animportant
resource for societies in crises, and governments need to consider how
best to ensure that constructive partnerships can be rapidly developed
in such situations.



116.

8.3

7.

8.4

118.

Governments and the private sector should develop a framework
agreement whereby R&D resources located in the private sector can be
supported and mobilized to address future crises. This should ensure that
government-provided financial support results in reasonable financial
returns for public investors and/or is reflected in pricing to consumers.

Recognizing the work of scientists in LMICs

Scientists around the world worked at pace to identify pathogen strains,
including inlow-income countries where new pathogens often emerge. Yet

little attention has been paid to where and by whom pathogen and pandemic-
related research, dataand knowledge are produced. Not only do scientists

in LMICstoo often fail to receive credit for their work, but their countries also

often draw the short straw when it comes to benefiting from the outcomes

of research, andin fact may suffer restrictions and ostracization from being

seen as the source of a pandemic pathogen. This clearly needs to change.
There is too much hubris exhibited by the scientific community, including

fundersand publishersinthe Global North, regarding science in the Global

South. The need for new arrangements to better support South—South and

South—North partnershipsin all aspects of science is critical.

Supporting further developments in open science

The principles that define science demand that the data, observations
and conclusions be subject to challenge by knowledgeable peers. This
centres the scientific publication as a core element of the system of
science. Yet it is a system under pressure, with many incentives in both
science and the science publishing sector creating concerns. The many
stakeholders involved, from scientists themselves to their employers
and publishers, are not well aligned on many aspects of this central issue
of scientific publishing. The pandemic has further exposed the need for
system changes in this crucial element of the scientific endeavour.5?-54

119.

120.

121.

122.

The pandemic highlighted the importance of information sharing and
the aims of the open science movement to make the scientific process
more transparent, inclusive and democratic. Indeed, most major journals
removed their paywalls to assist international scientific collaboration.
But open publication measures do not necessarily mean open science
unless the underlying data is also accessible. Open science has a cost
that must be met, and further progress on the ongoing evolution of
scientific publishing to support open access is needed.®*% There is
growing concern, for instance, that low-income countries, less wealthy
universities and young scientists, or those from minoritized communities,
are discriminated againstin the current approach to open science.

Global principles need to be developed to allow open science to flourish
while ensuring quality control through peer review, ethical confidentiality
and appropriate intellectual property development. Such work requires
collective action by the science policy community, funders, agencies such
as the United Nations Educational, Scientific and Cultural Organization
(UNESCO), theinternational science community through the International
Science Council (ISC) and partner bodies, and in partnership with the
World Intellectual Property Organization (WIPQO) and other bodies to
review how open science and intellectual property protection can coevolve.

The explosion of preprints as a mode of scientific communication is
welcomed, but also creates challenges. Many preprints were neither peer
reviewed nor have subsequently appeared inthe formal literature. Indeed,
peer review was challenged even in traditional journals, with the flood of
submissions highlighting some substantive underlying issues in quality
control within the scientific publication endeavour.%657

At the same time, much must be done to ensure more effective data
linkages, data curation and data sharing, and that too has a cost that is
inadequately met through current science funding systems.
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There is a critical need for all countries to ensure broad, trustworthy and
effective capacitiesin science advice, evidence synthesis and brokerage.
Many of the problems that the public and decision-makers encounteredin
trying to manage the pandemic were related to how, and from whom, they
sought and interpreted expert advice. In the process, in some societies,
science was politicized and used as a shield (see Section 6.3) or dismissed
asirrelevant orelitist. How well politicians did in accepting uncomfortable
science advice and acting onit depended to some extent on the timing of
the political cycle and how close they were to an election.50.58.5°

Whileitis not possible to divorce science advice completely from political
processes, itis more likely to be trusted and accepted by the public when
itisand when it is perceived to be as independent from partisan politics
as possible.

The complexity of possible pandemic responses has revealed the
shortcomings of giving primacy to medical and epidemiological knowledge
without considering, in parallel, the broader social and cultural dimensions.
Thereisaneedfortransparent pluralisticand interdisciplinary inputs from
the outset and throughout decision-making processes. Yet in many cases,
the focus on information relating to public health and epidemiology was
at the expense of other inputs. This meant both a narrow approach and
poorimplementation.

Although the role of science advice in emergencies is well recognized,
the best means to obtain and implement such advice are not always well
understood. In many countries, alack of formal government science advice
processes can hindertheir capacity to recruit experts rapidly, and thus to
address crises that have large and evolving scientific components, such
as pandemics. While there are very many ways in which science advice
may operate, depending on different cultural, constitutional and historical
contexts, itisimportant that processes existin all jurisdictions to evaluate

127.

128.

9.1

129.

130.

and synthesize complex scientific information, and to communicate that
information to policy-makers in an unbiased manner — a process known
as brokerage.*®

While specific ad hoc advisory mechanisms were developed in many
countries during the pandemic, pre-existing pluralistic mechanisms
had considerable value, not just for emergency management but also for
assisting in broaderaspects of policy development. Yet in some countries,
public health alone appeared to dominate in advisory processes.

There is scarcely a sector of policy-making in which robust evidence
synthesis and brokerage could not assist. This applies at both national
and international levels.

Enhancing evidence synthesis and brokerage
capabilities

Ensuring an effective bidirectional bridge between evidence and decision-
making requires investmentin the processes and appropriate institutions
of skilled knowledge synthesis as well as those of knowledge production.
This would ensure advice is available via knowledge brokers to decision-
makersinatimely fashion and canalso be understood by all stakeholders,
including the public.*® This can help ensure that the trade-offs and risks
associated with difficult policy decisions are explained to citizens in a
transparent manner.

Itisimportant that a system exists pre-emptively in order to accumulate
and synthesize evidence. Because of the complexity of the pandemic and
its reach into every aspect of policy-making, itisimportant that no single
discipline claims ownership of the advice proffered. Often a national or
regional academy can play a central role in quality evidence synthesis.
Unfortunately, however, many low-income countries have not established
national academies or equivalent bodies.
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131.

132.

133.

134.

131. Modelling inisolation cannot and should not replace amore complete
and nuanced assessment. [t can be avaluable toolto explore and illustrate
some variables and possibilities, but this depends on how the model is
constructed, how its assumptions and uncertainties are laid out and what
isincluded and excluded fromthe modeland, inturn, how these limitations
are communicated.°

A well-performing science advisory ecosystem should ensure multiple
disciplinary inputs into evidence synthesis, even in an emergency.
Decisions based on limited types of evidence, characterized forexample
by an over-reliance on numbers and models, should be avoided where
possible. The range of potential spillover costs and benefits must be
available to the decision-maker. Social and behavioural science can
contribute explicit caveats about the flow-on effects of the behaviours
that could influence the veracity of the models, and thus the impacts of
decisions based on them.

The role of science advice is to provide a summary of what is known and
not known, including the associated uncertainties, to policy-makers and
to society at large. Such advice should also identify the key implications
of any decision made, but ultimately all decisions must include value
judgements that must properly lie with the policy and political community.

Effective brokerage that ensures good understanding by decision-makers
in real-time emergencies is likely to be somewhat informal, rather than
come aboutthrough formal reporting mechanisms. However, to the extent
possible, the basis of advice should also be available in the public domain.
Not every scientist can be part of a formal science advisory mechanism,
and that can create problems if policy-makers are expected to referee
contested advice. Awell-developed science advisory system can address
how any plurality of views is transmitted.

135.

No science advisory mechanism can possibly cover every potential
emergency pre-emptively, but it must be able to reach out to the
appropriate components of the science system, either domestically or
internationally, at very short notice. One of the advantages of a pre-existing
science advisory ecosystem is that informal linkages can be virtually
instantaneous. Such relationships proved to be very useful in the early
stages of the pandemic.

9.2 Capacity building and advice sharing with low-

136.

137.

income countries

Effective science advice and its uptake hinges on its relevance to the
context. This requires locally developed science advice ecosystems,
the heart of which is a community of experts, generally found in either
universities orgovernment laboratories. Those communities may be very
small in the lowest-income countries and in the Small Island Developing
States (SIDS), obliging them to rely heavily on international information
and contacts or on pre-formed alliances. Open science systems help,
but direct person-to-person or institution-to-institution advice is more
responsive. Thissuggestsarole forascience advisor (or equivalent) who
is linked to the global science advice community and national academies
in every country, irrespective of size or state of development.

Commentary and our analysis suggest that WHO was less than optimally
responsive in the early stages of the pandemic,®'-%3 partially due to the
conflation of political and technical governance, among other factors. As
is discussed below, a strengthened support system is needed within the
multilateral community to assist countries seeking expert input under
both emergency and non-emergency situations. Agencies such as UNDP,
the World Bank and development banks need to prioritize the development
of science advisory processes, as they will have broad impacts for national
development.
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10.1 Multilateral system reform

138.

139.

140.

141.

COVID-19, climate change and current conflicts all reveal the fundamental
weaknesses of the current multilateral system in dealing with common
challenges. While we acknowledge the difficulties in the current
geopolitical environment, there is a critical need to reform the multilateral
systemto enhanceinternational cooperation and regional responsiveness
before and during crises, and to address otherissuesrelated to the global
commons.

Giventhe widespreadimpact of COVID-19, it was predictable that the world
would inevitably struggle to cope with another parallel catastrophe. One
has unfolded in Eastern Europe with global and regional consequences
extending to energy and food insecurity being used as geostrategictools.
The worsening economic challenges and inflation that have ensued add
tothe other factors that greatly exacerbate global harm.

The pandemic continuesto ravage economies around the world. In parallel,
other humanitarian crises and geostrategic tension affect wellbeing and
progress on Agenda 2030. In the case of Russia and Ukraine, tensions
between governments have moved beyond rhetorical battles to actual
combat. More than ever, we need robust and effective intergovernmental
institutions, but these are increasingly ineffective as nationalism more and
more displaces global cooperation.

Thereis now arisk that as nations seek to address domestic failings which
were exposed in this pandemic, such as prior underinvestment in health
systems, the global response and preparedness for future pandemics and
othercrises could be undermined. Governments in high-income countries
could turn their attention inwards, thereby ignoring the economic and
other interdependencies with low-income countries (and other high-
income countries). The need for nations to consider their own citizens
appears to have lowered the level of priority given to achieving Agenda
2030, including addressing climate change (as evidenced by the lack of

compelling progress through the IPCC COP processes) and otherrisks to
the global commons.

142. Yet at the same time, the scientific communities have come together
to produce remarkable results in terms of vaccine and therapeutic
development. Never before has the success of cooperation involving
both the public and private sector been so critical. COVID-19 has clearly
shown that preventing the emergence and spread of infectious disease
should be considered a global public good.

143. Thelessons extend well beyond the scientific community to national and
global leaders, who need to recognize a broad range of global commons
issues that must take priority over narrow interests.

144. Worryingly, the prevailing nationalist and populist framing argues that
international cooperation represents a sacrifice of national interests.
Protectionist policies for rebuilding economies are unlikely to prioritize
global health, and cooperative climate action is also likely to suffer, if
divergent trajectories create further barriers to cooperation.

10.2 Addressing structural weaknesses in WHO and
other multilateral stakeholders

145. Even at the most basic level, the multilateral system was found wanting.
Neither the Security Council nor the General Assembly gave sufficient
urgency to the pandemic. Geopolitical interests clearly delayed part of
the early WHO response, and there remain concerns over the adequacy of
data sharing by some countries. The COVAX and ACT-A mechanisms were
slow to ramp up and under-delivered on many promises. This suggests
that profound and widespread reforms are required, ranging from matters
of governance and authority to those of financing.
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The review by the Independent Panel for Pandemic Preparedness and
Response® drew attention to many issues relating to the ability of WHO
to respond effectively, but more than two years since this report was
released, little progress has been made. Progress on a global pandemic
instrument has been slow and compromised by nationalistic issues and
domestic politics.

Problems with early notification of pandemic risk, data sharing, expertise
sharing, and inspection and adequacy of facilities to support a global
response have all been highlighted. The fundamental weakness of WHO
— with an over-reliance on voluntary contributions and donations, which
influence its agenda — has been well identified, but there appears to be
little enthusiasm for substantive reform. These are lessons that must be
responded to with urgency by the global community and extrapolated to
other contexts and risks.

There remains a structural inability to reconcile the competing and
mutually exclusive positions of WHO member states. Thisis as debilitating
asthe current funding challenges.

Of all the conventions related to conflict, the Biological Weapons
Convention®* remains the only one without any scientific or inspection
regime to support it. Despite previous leakages of biological material
from research laboratories, there remains no international consensus on
regulation and registration of biosecurity facilities.

Processes need to be established to mobilize the wider national, regional
andinternational community atthe earlier stages of a crisis. With respect
to pandemics, WHO remains the core global agency. But the structure
and functions of WHO are now more than 70 years old and were designed
foravery different world. Even at the outset, its structure was somewhat
predetermined by the prior existence of two regional bodies. WHO is
largely a technical agency, but its governance is heavily determined by
the political sphere. This limits its responsiveness. Its mandate is broad,

151.

1562.

1563.

perhaps too broad, as evidenced by the emergence of a distinct UN
agency to deal with HIV/AIDS.® Because of its structure and its reliance
onvoluntary subscriptions and donations, its agendais not well balanced.
The East African Ebola crisis of 2015 highlighted the risks of disconnect
between regional offices and WHO headquarters.

Despite these identified weaknesses, meaningful reform is difficult to
achieve, and discussion has been dominated by political rather than
technical considerations. Nonetheless, the logic for more rapid reform
is compelling.

A major focus needs to be on building and maintaining supply security
for vaccines in critically underserved regions. The failures of COVAX
needto be addressed, but beyond that, a coordinated processis needed
to promote vaccine and therapeutic innovation for the longer term,
encompassing technical, production and quality-control capacities in
low-income countries, and regulation that considers global equity in
distribution during crises. Early developments in mMRNA manufacturing
facilitiesin some LMICs are promising but there remain significantissues
of intellectual property that restrict opportunities. Crucially, attention
must also be paid to ensuring capacity and logistics to distribute and
administer vaccines within these countries, and minimize corruption, so
that vaccines are used effectively and not wasted.%

10.3 Establishing effective UN science advisory

mechanisms

There is a large role for multilateral cooperation in any major emergency,
including the ongoing crises of climate change and global sustainability.
But currently the global policy community does not have acoherent means
to gatherinput fromthe science community. Agencies such as the United
Nations Environment Programme (UNEP) and WHO have well-established
expertinput mechanisms, butthese are, surprisingly, separate and largely
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siloed from each other. There is no effective way of integrating them and
they do not feed effectively into the UN system as a whole. Further, very
few emergencies remain linked to a single UN agency. While each may
pick up and focus on elements that fall within its domain, integrating
knowledge to ensure a comprehensive and well-understood response is
currently not possible.

Additionally, the UN needs a structured way of reaching out to the
global science and engineering community beyond individual member
state determined inputs. In this regard, the recommendation of the UN
Secretary-General’s 2021 report, Our Common Agenda,*® for a new UN
science advisory mechanism is welcomed. However, this must not simply
be a replication of the transient and relatively tokenistic experiment that
operated through UNESCO in the past. This was not resourced and did
not have a clear mandate. Rather, it must be a mechanism that truly links
the UN system, including its components, with the broader science
community. Such a process might also assist in integrating individual
UN agency expert inputs.

The ISC and partners have made submissions to the Office of the
Secretary-General to point out the need to develop a system thatindeed
acts as a brokerage mechanism between the broad scientific community
and its diverse expertise and the policy community, rather than simply a
tokenistic board.

Importantly, decisions in the multilateral system are largely made by
diplomats representing member states’ interests. Itis therefore important
that domestic science advisory systems develop strong relationships with
their ministries of foreign affairs.

10.4 The role of civil society and the private sector

157.

The Bill & Melinda Gates Foundation played a critical role in the
development of Gavi, the Vaccine Alliance, some 20 years ago — an
initiative that is now supported by many governments and by the
private sector.®® Gavi provided much of the impetus and support for the
development of COVAX, which has made vital contributions to pandemic
control, although not at the scale and speed needed. The collaboration
between academia andthe private sector, often with government support,
led to the unprecedented development of vaccines within 12 months.
These have been crucial to controlling the acute phase of the pandemic.
Many NGOs operating at local and regional levels have supported actions
in social and other domains where deficits appeared in distribution and
access. This level of cooperation and initiative is to be applauded, but
should not absolve the international community, especially the policy
and diplomatic community, from looking to address the deficits that have
become obvious. Much more s still needed to shift the trajectory towards
a positive long-term scenario.

10.5 Improving international agreements

158.

The formal international mechanisms for addressing infectious disease
have a long history, culminating in the IHR.®” These formal mechanisms
were first developed in the 19th century, in a very different world, to deal
with the quarantine of passengers on ships with a specified set of diseases.
Their prime purpose beyond public health was to ensure that trade was
not inappropriately disrupted. The IHR were last revised in 2005 after
the SARS outbreak but prior to the experiences of the Ebola crisis, and
certainly prior to the extraordinary progress in molecular science that
enabledthe worldtoaddress COVID-19. While WHO has begun discussions
onthefurtherevolution of the IHR, itis disappointing that three years since
the pandemic emerged, progress has been slow, with limited inputs.
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Worryingly, the current version of the IHR contains a process that makes
rapid revision impossible. The regulations are clearly outdated and
were found to be inadequate in multiple ways in the early stages of the
COVID-19 outbreak. Theissuesthatemergedinclude the need fora better
surveillance system, more rapid reporting of a suspected new zoonosis,
immediate sharing of biological material and genetic sequence data,
the availability of expert assistance, inspection capacities, and clinical,
epidemiological and biological data sharing. The processes of global
alerting were based on aworld that was not as instantly globalized asitis
now, and this needs to be reviewed. Anotherexampleistravel bans, which
are specifically discouraged in the IHR, but proved to be valuable in the
early management of COVID-19 in many countries.

Consideration should be given to a ‘One Health’ approach that does not
distinguish between the source or target of the pathogen — be it plant,
animal or human. Similarly, a Richter-scale approach to public health crisis
alerts could allow for a more pragmatic and flexible response to evolving
emergencies.

Whetheramendment of the IHR alone is sufficient is a matter for diplomats,
given the difficulties of achieving a new international instrument agreed
to by all nations inthe current context. However, following the Chernobyl
nuclearincident of 1986, new international agreements and surveillance,
inspection and assistance mechanisms were agreed on very quickly,
including the establishment of a new agency, the Preparatory Commission
forthe Comprehensive Nuclear-Test-Ban Treaty Organizationin Vienna.®®
It is worth noting, however, the IHR are as legally binding as any other
instrument in international law.

Perhaps it is possible to get beyond the IHR to develop an international
instrument (e.g. a protocol or convention) that addresses the broader
issues of pandemic responses. Critically, this must include financial
commitments to support research, surveillance, expert advice, mutual
assistance, and medical and public health supply-line security and
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technology access (including vaccines and therapeutics) for all countries.
Funding remains problematic, and the global costs of the pandemic
should highlight why the global community must prioritize investment
in pandemic protection along with the creation of a more effective WHO.

These are not easy matters. While the logic is compelling, geopolitical
realities, including the challenges of passing agreements in polarized
domestic political systems, limit many solutions.

The failure to have a scientific regime that includes consideration of
anthropogenic biological risk, in the form of research laboratories or
biological warfare developments, is another consideration. The Biological
Weapons Convention does not have a robust scientific support and
inspection regime, despite many years of discussion confounded by issues
such as those of technology transfer and access. These matters are now
moot, given the progressin molecular biology andits broad accessibility,
which was not the case when the Convention was first drafted.

Beyond politics and funding, there are several technical issues that need
to be addressed. For example, even dealing with the issue of sharing
biological material for a putative new pathogen will require reference to
the Nagoya Protocol on Access and Benefit-Sharing.®®
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Pandemics, like other disasters such as wars, are ultimately exacerbated
and perpetuated by humans, even if they have a natural or biological
origin. They happen randomly, but we need tounderstand the role people
play, and how our decisions and actions can serve to either mitigate
or exacerbate their effects. For example, greater population density
that brings wildlife and humans into closer contact, growth in animal
husbandry, the continued access to bush meat, the use of wet markets
and greater mobility of humans are all factors that have played a role
in zoonotic outbreaks. The capacity for learning such lessons at local,
regional, national and international policy levels must be increased.

For policy-makers, politicians, diplomats, science advisors and
researchers, learning what precipitated the event and what went wrong
in the response is more meaningful than knowing what was done right.
Inquiries into national responses are inevitable and important, but
they should not be focused on blame; rather, they must be focused on
developing understanding and mechanisms to address future risks. To
benefit from such inquiries, we need to ask the right questions, exclude
political commentary as much as possible, and seek out multiple kinds of
data and knowledge to help the relevant systems learn the right lessons.

The global community, as much as individual countries, needs to take
stock. There are lessons for a broad range of possible crises, including
another pandemic, climate change or major natural disaster, that must
be learned.

For this pandemic, and to respond to future ones, research studies into
what determined individual and collective behaviour and compliance,
impacts on mental health, the use and usefulness of modelling and
different modes of science advice, as well as assessments of policy
effectiveness and impacts should help inform preparedness planning
for the future.

170. Thereisaneedtotake humanbehaviour moreintoconsiderationincrises

171.

where broad societal cooperationis needed. Thisinvolves understanding
those factors that lead people to ignore evidence of risk, to lack of
cooperationandto distrust, and recognizing that non-perfect compliance
is ‘normal’. Much is known about the sociology and anthropology of

disasters but was not generally taken into consideration as ‘science’

during the pandemic.

From aninternational perspective, inquiries such as those conducted by
the Independent Panel for Pandemic Preparedness and Response have
already highlighted critical areas where reformis needed.®?
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12. CONCLUSION
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The pandemicis not yet over. The acute phase has played out over much
of the last three years, and yet we continue to face ongoing infections,
morbidity and mortality globally. SARS-CoV-2 has now reached the stage
of being endemicin all societies, and our responses will have to evolve as
the virus and our knowledge and capacity to deal with it evolves.

SARS-CoV-2 has only recently been transmitted to the human species,
and we can assume the virus will continue to evolve, although the
impacts cannot be predicted. It is circulating in wild and domestic
animals, and human-to-animal and animal-to-human transfer may be
associated with a greater risk of mutation. Further, the large population
ofimmunocompromised and unvaccinated people adds to the probability
of ongoing mutations. In this context, we can assume the endemic virus
will have the potential for episodic more virulent variants, and there will be
an ongoing need for updated vaccines until vaccinology develops more
universal protection.

As of March 2023, several features of the pandemic evolution are notable:

I. The acute emergency is receding as widespread immunity reduces
severe disease to more manageable levels.

II. COVID-19is spreading less often in waves, primarily because no new
variants of concern emergedin 2022 — just new variations of Omicron
with no obvious difference in infectivity or virulence. The new XBB.1.5
variant appears to be more transmissible but does not cause more
severe disease. However, the potential remains for new variants of
greater concernto emerge.

Ill. Omicronandits sub-lineages have substantialimmune escape, making
current monoclonal antibody therapies less effective. Similarly, the
effectiveness of first-generation vaccines has reduced.
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IV. The development of multivalent vaccines would thus be a critical
advance. Additionally, greater and more equitable accessto effective
antiviral therapies, both pharmacological and immunological, is
needed.

Clearly, the COVID-19 pandemic is not just a public health disaster. It has
affected all parts of society, with consequences for people’s physical,
emotional and economic wellbeing, and their sense of autonomy and
security. For example, youth around the world have been profoundly
affected by disruptions to their education, with flow-on effects on their
social and emotional growth, and even their sense of purpose. Nationally
and internationally, the impacts on economic activity, trade and
geopolitics, and trust in governance within and between nation-states,
are severe and wide-ranging.

Inequality remains a pervasive disease, one that has grown in recent
years in all societies and has worsened during the pandemic, with
minoritized communities, women and youth bearing a disproportionate
burden within countries. Greater societal resilience will require long-term
microeconomic, macroeconomic and social policy responses along with
real commitment to Agenda 2030.

While the pandemic has highlighted the value of global scientific
cooperation across the public and private sectors, it has also revealed
weaknessesin governance and cooperation within the multilateral policy
system, both in the domain of pandemic and crisis management, and in
ensuring equitable global access to effective protections andinterventions.
If we are to deal with the emergence of a more virulent variant or another
pandemic, or indeed to address the challenges of climate change and
other existential threats, we must reflect on how the multilateral system
can reform to operate more effectively for the global good. There is little
to take comfort from in how the multilateral system has performed over
the past three years.
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The way COVID-19 has been managed around the world, with varying
levels (and sometimes differing definitions) of success and failure, has
provided some important lessons for the ongoing management of the
pandemic, as well as future pandemics and other crises. It has shown
how essential it is to ensure pluralistic inputs into both crisis and post-
crisis management, and to be open to different types of inputs as the
pandemic evolves. Decisions and actions — both taken and planned — must
be scrutinized inthe contexts of cascading risks, complex feedback loops
and multiple trade-offs. It is unwise to assume that the pandemic itself is
winding down simply because public health restrictions are being lifted
in many countries. Even if new variants of concern do not emerge, there
are many ongoing consequences that will require active governmental
intervention for many years.

In the first edition of this report, we illustrated how the pandemic had
influenced every aspect of domestic and global policy-making, and
how it has an impact on every domain of human endeavour. The report
highlighted the interconnectedness of decisions in one policy domain to
outcomes across many others, and how wrong decisions or lack of action
may lead to very different long-term scenarios.

In this second edition, we highlight the most important generalizable
lessons and policy implications for either national or multilateral action. It
is neither possible norappropriate to contextualize and comment on every
aspect of the consequences of the pandemic for an individual country or
community.

The key lessons are very clear. Even if the acute phase of the pandemic
may be winding down in those countries with high vaccination rates, the
risks will remain high. New variants will emerge, and vigilance and ongoing
vaccine and therapeutic development remain essential.

There is no policy domain that remains unaffected, and governments
must recognize that the pandemic’s myriad impacts will not be resolved
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quickly. They must not pretend that the crisisis over just because mortality
is reduced. For many citizens, there will be many years of difficulties and
challenges ahead.

Global cooperation has proved critical, as demonstrated by the science
community, but the multilateral system is not fit for purpose to handle
major crises. Given the many foreseeable risks related to climate change,
sea level rise and food security, among others, this is the time for the
multilateral system to look to reform itself and ensure adequate expert
input.

Finding ways to address the politicization of science, and the impact of
disinformationontrustin science, is critical. Allcountries need to develop
orstrengthentheir science advice ecosystems, and the UN must develop
amoreintegrated and effective approachto enable scienceinallits forms
and domains to contribute to protecting societies from major risks. As
science has shown, when we cooperate for a common goal, challenges

can beovercome.

We must learn from the lessons of this crisis to prepare better for the

inevitable next crisis.
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13. APPENDICES

I. Summary of actions

This table from the first edition report summarizes policy recommendations to
mitigate the long-term impacts of COVID-19 and prepare for future crises.

POLICY/ACTION AREA MAIN RECOMMENDATION

Sectoral lessons Focus on reducing growing inequalities
affecting societies’ capacity to cope with
COVID-19

Understanding risks Review and reframe the way risk is
assessed and integrate it more formally

into policy development

Trust and public Build trust through coherent decision-

mobilization making and reliable information
Crisis Management Apply adaptive management to strategies

for crises

Science and science Prioritize science collaboration and

diplomacy diplomacy in times of peace, so that
research can be promptly and equitably

mobilized in a crisis

Capacity development Ensure broad capacities in science advice,

for science advice evidence synthesis and brokerage

ACTIONS

Hwn s

—_

N

Improve health system access, capacity and adaptability
Support the recovery of education
Support the care economy

Focus on consequences, not just specific risks

Reframe long-term risks around actionable measures to address acute needs
Remain vigilant to other existential risks

Don’t deprioritize sustainability

Ensure trust through transparent decision-making and information flows
Mitigate misinformation and disinformation with planning and trust

Adapt the crisis management approach as the situation changes
Change definitions of success rather than focusing just on case numbers and
deaths

Invest in R&D and sharing of benefits for the public good

Ensure recognition of the work of scientists in lower- and middle-income
countries

Support further developments in open science to ensure equitable access
Enhance science advisory mechanisms at both the national and multilateral level

Invest in an effective array of evidence synthesis and brokerage capabilities
Build capacity and support advice sharing with low-income countries

Plan for science communication, science literacy and ‘risk listening’
Establish effective UN science advisory mechanisms



POLICY/ACTION AREA MAIN RECOMMENDATION ACTIONS

Multilateral system Reform the multilateral system to enhance 1. Address structural weaknesses in WHO and other multilateral stakeholders
reform international cooperation and regional 2. Establish multiple coordinated processes to mobilize the wider national,
responsiveness before and during crises regional and international community at earlier stages of a crisis

3. Supporttherole of civil society and the private sector in reducing social
deficits
4. Improve international agreements in view of COVID-19 responses

Investing in learning Increase capacity for policy learning at 1. Analyse the role of people and their mobility in zoonotic outbreaks to
local, regional, national and international understand how human actions can exacerbate effects
levels 2. Analyse what went wrong during such events, focusing on developing

mechanisms to address future risks
3. Seek out multiple kinds of data and knowledge to learn the right lessons
4. Improve understanding internationally through cooperation in the
multilateral system

RND........... Research and Development
Il. Acronyms
SARS-CoV-2 ... S t irat d irus 2, the vi
ACT-A ......... Accessto COVID-19 Tools Accelerator (Global Collaboration evere acte respiratory syndrome coronaviris evirus
. . that causes COVID-19.
to Accelerate the Development, Production and Equitable
Access to New COVID-19 diagnostics, therapeutics and SDGs.......... Sustainable Development Goals
vaccines) SIDs........... Smalllsland Developing States
COVAX ....... COVID-19 Vaccines Global Access UN ............ United Nations
COVID-19 ..... Coronavirus disease first recognized in 2019. The disease UNDP.......... United Nations Development Programme
ARS-CoV-2.
caused by SARS-Co UNEP ......... United Nations Environment Programme
HSI ......... lobal Health ity |
GHS Global Health Security Index UNDRR ........ United Nations Office for Disaster Risk Reduction
IHR ........... I ional Health Regulati
nternational Health Regulations UNESCO........ United Nations Educational, Scientific and Cultural
ISC ........... International Science Council Organization
LMICs ......... Low- and middle-income countries WHO ........... World Health Organization
NGO .......... Non-governmental organization WIPO........... World Intellectual Property Organization
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